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FORESTER 


: TILITY ovght to be the principal intention of every publication. 
U Wherever this intention does not plainly appcar, neither the books 
nor their authors have the ſinalleſt claim to the approbation of mankind. 


To diffuſe the knowledge of Science, is the profeſſed d ſign of the fol- 
lowing work. What methods, it may be aſked, have the compilers em- 
ed to accompliſh this deſign? Not to mention original articles, they 
have had recourſe to the beſt books upon almoſt every ſubject, extracted 
the uſeful parts, and rejected whatever appeared trifling or leſs intereſt- 
- Inſtead of diſmembering the Sciences, by attempting to treat them 
intelligibly undcr a multitude of technical terms, they have digeſted the 
principles of every ſcience in the form of ſyſtems or diſtinct treatiſes, and 
explained the terms as they oecur in the order of the alphabet, with re- 
ſerences to the ſciences to which they belong. 


As this plan differs from that of all the Dictionaries of Arts and Scien- 
ces hitherto publiſhed, the compilers think it neceſſary to mention what 
they imagine gives it a ſuperiority over the common method. A few 
words will anſwer this purpoſe. Whoever has had occaſion to conſult 
Chambers, Owen, cg. or even the voluminous French Encyclopedie, will 
have diſcovered the folly of attempting to communicate ſcience under the 
various technical terms arranged in an alphabetical order. Such an at- 
tempt is repugnant to the very idea of ſcience, which is a connected ſe- 
ries of concluſions deduced from ſelf-evident or previouſly diſcovered prin- 
ciples. It is well if a man be capable of comprehending the principles 
and relations of the different parts of ſcience, when laid before him in 
one uninterrupted chain. But where is the man who can learn the prin- 
ciples of any ſcience from a Dictionary compiled upon the plan hitherto 
adopted? We will, however, venture to aflirm, that any man of ordi- 
nary parts, may, if he chuſes, learn the principles of Agriculture, of A- 


ſtronomy, of Botany, of Chemiltry, Oc. Sc. from the ENcycrorapia 
BRITANNICA. 


Ix the execution of this extenſive and multifarious undertaking, the 
Compilers laboured under many difadvantages, partly ariſing from the 
nature of the work, and partly owing to the following ciicumſtance. 


Tun 


vi NS .e AC 
THE Edjtors, liqdgh Fully Falk df theo propriety of adopting the 


preſent plan, were not aware of the length of time neceſſary for the ex- 
ecution, but engaged. to tha publication too early. However, by 
the remon rances ( of. the Fampiters;z the publicationwas delayed for twelve 
anonths. „fill t ime * . But the ſubſuribers puſhed che Editors, 
and t cy at laſt perſuaged; the: Compilers to conſent. to the publication 


If tiznc had b. n allo 2 A to havei'compleatdd the 
{ciences b tore. ogg 5 [fs t] 16,technical terms; and by chat means: to 
have guar dc ag! ainl ph 85 „anqh mad. all the references from the terins 
to the FORD ehe 1 fr The. conſequence Was unavoidabled 
All the references to any ſeience that occur in the alphab t previous lto 
the name of che ſciences ith, arg general: thoſe chat ſolloww are phrtid 
cular; pointing out: nt ale the name of the ſcience, but che nuinber 
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blatt 
Wy mut further acknod 1 dge, that, in ſome. hang 53 we 12 * 


viated from the general pt: un; but, we hope, not withgut xcafon, Fox ex- 
ample, under tk vords'BbTaxy and NATURAL HrisToRyY, it would have 
been an endleſs, and perbiap s an uſeluſs taſk, to have iven the, generic | 
diſtinctions of every plant, and of every animal. Theſ. are to be ſuund 
under the names of the plants and animals the my; +5. The ſame obſex- 
vation may be made with reſpect to Mineralogy,, Meteria: Medir a, Pa- 
thology; (Phyſiology, © and Ther, apehtics, Theſe are &, interwayen „Wich } 
Anatomy, Bbrany, Chemiſtiy, and” Medicine, that, in a work of this kind, 
it Was almoſt impoſlible, without many unnec: ſſary repetitions, to 
treat them as diſtinct ſcienc , Indeed, properly ſpeaking, they are not 
{oietic''s, but parts or accept s of ſciences, which, by th: dexterity, of | 
teachers and authors, have been Jong exhibited under that form. 
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Meir regard to errors in general, whether falling under the denomi- 
nation of mental, typographical, or accidental, we arc conſcious df being 
able to point out a. greater number than any critic whatever. | Men WI 
are acquainted with the innumeruble diticultics attending the h 
of a work of ſuch an extenſive natur will make proper allowance 
theſe We app-al, and ſhall reſt ſatisfied with the judgment they . by 


Is order to give ſomeę idea, of che mat. rials of which this Dictionary is 
compoled, we |l e ee hy preface with a lit of tae principal! au 
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* —— farriery. 
Bielfield's univerſal erudition. 
Brookes's practice of phyſic. 
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Haji Rudalphi, Amphibia' Gyllraborgia 
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Derham's phy tic o- theology. Acad. 
Dickſun's agriculture. Hiſtory of arts and ſciences, | | 


| Lerhn's ſurgery. 10 l un 
Duncan's moral philoſophy. 
Logic. 
Edy@d'snatural hiſtory, 


Mook 's philoſophical expcriments. 
Huckftir s T 7% Angllca. bm TE. 


Hume's eſſays. 
Home's principia medicine. 
Home 


vil L IS T 
Home on bleaching. 
Jack's conic ſections. 
FohnſtofT hiſtoria naturalis. 
Fortin de 1 tinctoriis, in Amen. 

Acad. 

Lord Kaims's plexaenth of criticiſm. 
abridgment of the ſtatutes. 
Langle y's builder's aſſiſtant. 

Lee's botany, . 

Lewis's diſpenſatory, 

Linnei ſyſlema nature. 

—— Amenitates academice. 
Philoſophia botanica. 
Genera plantarum. 

Species plantarum. 

Fundamenta botanica. 

Locke on the human underſtanding. 

Maclaurin's fluxions. 

Algebra. 

Macqueer's chemiſtry. 

Macdowal's inſtitutes of Scots law. 

Mair's Book-keeping. 

Arithmetick. 

Miller's gardener's dictionary. 

Monro's oſteology. 

Junior de venis hymphaticis val- 
vuloſis. 

Muller's fordficaticn. 

| Muſeum ruſticum. 

Newtoni principia. 

———Leftioncs opticæ. 

Owen's dictionary of arts and ſcien- 
CCS. 

Patoun's navigation. 

1405 of Pembroke on . 


* * 


of AUTHORS, &c. 


Pennant's Britiſh zoology. 
Philoſophical tranſactions. 
Polygraphic dictionary. 


Preceptor. 


Prieſtley's hiſtory of en 


Raii ſynopſis ſtirpium Britannicarum. 

Rudborgi diſſertatio de peloria, in Aman. 
Acad. : 

Rutherforth's natural philoſophy. 

Sale's Koran and life of Mahomed. 

Sandeman de Rheo palmato. 

Sebe rerum naturalium theſaurus. 

Sharp's ſurgery. 

Sloane's natural hiſtory of Jamaica. 

Smellie's midwifery. 

Smith's optics. 


Sir James Stewart's political œco- 


nomy. 

Swan's architecture. 

Sundii Surinamenſia Grilliana, in Amen. 
Acad. 


Tournefort's ſyſtem of botany. 


Trydell's theory and practice of mu- 
lick. 
Ulloa's voyages. 


Voltaire's eſſay on taſte. 


Wuahlbomii ſponſalia plantarum, in A. 
men. Acad. 

Dr Whytt's works, 

Wildman on bees, 

Willoughby's ornithologia. 

Ichthyographia. 

Winſlow's anatomy. 

Worceſter's natural philoſophy. 

_ Young on compoſition. 


* Gazet reers, Pamphlets, Magazines, and other periodical publications ; Vo- 


fi des many books mentioned in the work itſelf. 
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A, the — ent 
A of be world, viz. 1. of Ang in 27 


of 
three in Switzerland; 4. of five in the Low 


olagne, in 
France; 2. of one in French Flanders; 


Countries; 5. of five in Weſtphalia; 6. o 
dne in Livonia. y | 
' AABAM, a term, among alchemifts, for lead. 
.AACH, the name of a town and river in Swabia. I 13 
alſo aname ſometimes —— to Aix Aa- chapelle. 


ee eee . i be e 


and the other in a 
Brabant. 


AAHUS, a ſmall town and diſtrict in Weſt 
AAM. a Dutch meaſure for liquids, containing . 


63 w. avoirdupoiſe. 
little known. , 


AAMA, a province in Barbary, v 
AAR, the name of wg! rivers, one in Weſtphalia, and one 


in Switzerland, It is likewiſe the name of a ſmall 
iſland in the Baltic ſea, 
AARSEO, a town in Afrja, but near the mouth of 
the river Mina. 
AATTER, or Ar rA, a royince of Arabia Felix, ſi- 
—_ on the pony —— 3 wo other places which 
gin with a d oh more genecall 
ſingle one, will be be inferred actording to the Harze 
graphy. 
AB, the cerembhmaot af the rede —— 
It corre ponds to part of our June and Ju 
fills of 30 days. On the fir of this dy he — 
commemorate the death of Aaron by a faſt: they faſt 
alſo on the ninth, becauſe on that day both the temple 
of Solomon and that erected aſter the captivity wete 
” burnt, Tue fame day is alſo remarkable for the publi- 
cation of Adrian's edit, prohibiting the Jews to look 
back, even when at à dillance, upon Jeruſalem, or to 
Vor. I. No. 1. 
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| lament its tes r ſanctuaryi in 
the time of Aha, w uihed on WEEN 
18th, for which reaſon the Jews falt that 
AsTrONOMY, Of the diviſion of Ties 


f AB, in the Syriac Kalendar, is the name of the laſt ſum- 


mer-month, 
ABACATUAIA, in ichth a barbaroas name of 
the zeus vomer, a fiſh belonging to the thoracic poder | 


of Linnzus, See Zevs, 
ABACAY, a barbarous name of a ſpecies ot wu M0 
or parrot, See Pz1TTacvy, 
ABACH, à town in Bavaria, ſituated on the Dante, 
a little above Ratiſbon. * 
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_ ABACISCUS, See Anacvy. 


ABACO, a term, among ancient writers, for arithmetic. 

ABRACOA, the name of one of the Bahama'iflands. 
See BAUANA. 

ABACOT, the name of an ancient c 1 
the kings of England, the upper part. whereaf 
the form of a double crown. 

ABACTORES, or Avactorxs, x term for Rk as 
carry off or drive away a whole herd of cattle by ealth. 


S, an eb, Gi THY ; ans, for a 


AB ACUS, a table ſtrewed over with duſt or bod upon 
which the ancient mathematicians drew their fi igurrs. 
Ir alſo fi 7 a cupboard, or buffet. 

ABACUS, is archà Ggpiſies the ſuperior part or 

member of the capital of a column, and ſerves az a 
_ of crowning to both, It was oripinally intended 
n wes, covering a Faller The form 


__ fame in all orders; in — 
uſcan, Doric, and Tonic ner | 
in che Cbriothidd and Gael oy its e dur are 


arch--! inwards, and embelliſhed in the middle with 
A ſome 


1 
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" ABAISSE. 
 ABALIENATION. See AL1txAT1ON, 


AB A 


ſome ornament, as a roſe or other flower, Scammozzi 
uſes abacus for a concave moulding on the capital of 
the Tuſcan pedeſtal ; and Palladio calls the plinth a- 
bove the echinus, or boultin, in the Tuſcan and Doric 
orders, by the ſame name. See plate I. fig. 1. and 
ARCHITECTURE, - 

ABacus is alſo the name of an ancient inſtrument for 
facilitating operations in arithmetic. It is variouſſy 
contrived, That chiefly uſed in Europe is made by 
drawing any number of parallel lines at the diſtance of 
two diameters of one of the counters uſed in the cal- 
culation, A counter placed on the loweſt line, ſignifies 1; 
on the 2d, 10; on the 3d, 100; on the 4th, 1000, &c. 
In the intermediate ſpaces, the ſame counters are eſti- 
mated at one half of the value of the line immediately 
ſuperior, viz, between the iſt and 2d, 5; between 
the 2d and 3d, 50, &:, See plate I. fig. 2. AB, 
where the ſame number, 1768 for example, is repreſent- 
ed under both by different diſpoſitions of the counters. 

ABacus harmonicus, among mulicians, the arrangement 
of the keys of a mulical in{trument, 

Anacus logiſticus, a right-angled triangle, whoſe ſides 
forming the right angle contain the numbers from 1 to 
60, and its arca the facta of every two of the numbers 
perpendicularly oppoſite. This is alſo called a canon 
of ſexageſimals. 

Atacus Pythaporicar, the multiplication-table, or any 
table of numbers that facilitates operations in arith- 
metic, 

ABADAN, a town of Perſia, ſituated near the mouth of 
the Tygris, | | 

ABADDON, from abad, to deſtroy; a name given by 
St John, in the Revelations, to the king of the locults. 

ABADIR, a title which the Carthaginians gave to gods 
of the firſt order. In the Roman mythology, it is the 
name of a ftone which Saturn ſwallowed, believing it 
to be his new-born ſon Jupiter : hence it became the 
object of religious worſhip, 


AB HRE, a town in the deſarts of Arabia. 


ABAFT, a ſea-term, ſignifying towards the flern: for 
inſtance, haft the mizzen-maſ}, implies, that the ob- 
ject is between the mizzen-maſlt and the ſtern, 

ABAI, in botany, a ſynonime of the calycanthus præcox, 
a genus of plants belonging to the icoſandria polygynia 
claſs of Linuzus, Sec CALYCANTHUS. 

Sce ABASED. 


ABANBO, a river of Ethiopia which falls into the Nile. 


ABANCAIT, or Apancavs, a town and river of Peru, 


in the diſtrict of Lima. 
ABANO, a ſmall town in Italy, ſubject to Venice, and 
ſituated five miles ſouth-weſt of Padua, 


ABAPTISTON, or ANABAPTISTON, an obſolete term 


for the chirurgical inſtrument ealled a trepar, Sec 
SURGERY, and Trepan. 

ABARCA, a ſhoe made of raw hides, formerly worn 
by the peaſants in Spain. 

ABARTICULATION. in anatomy, a ſpecies of arti- 
culation which is now termed diarthrofir. See Ana- 

ron, Part I. and . 

ABAS, a weight uſcd in Perſia for weighing pearls. It is 
1-8th lets than the European carat. 
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ABASCIA, the country of the Alcas. See ALcas. 

ABAISED, Abaiſſe, in heraldry, an epithet applied to 
the wings of eagles, &c. when the tip looks downwards 
to the point of the ſhield, or when the wings are ſhat; 
the natural way of bearing them being extended. 

ABASING, in che ſea-language, ſiguilics the ſame as 
{triking. 

ABASSL or ABAs$1s, a ſilver coin current in Perſia, 

equivalent in value to a French livre, or tenpence half- 
penny Sterling. It took its name from Schaw Abas II. 
king of Perſia, under whom it was ſtruck. 

ABATAMENTUM, in law, is an entry to lands by in- 
terpoſition, i. e. when a perſon dies ſeized, and another 
who has no right enters before the heir. 

ABATE, from abatre, to deſtroy; a term uſed by the 
writers of the common law, both in an active and neu- 
tral ſenſe; as, to abate a caſtle, is to deſtroy or beat it 
down; to abate a writ, is, by ſome exception to ren- 
der it null and void. | 

ABATE, in the manage, implies the performance of any 
downward motion properly. Hence a horlc is ſaid to 
abate, or take down his curvets, when he puts both 
his hind-legs to the ground at once, and obſerves the 
ſame exactneſs in all the times. 

ABATEMENT, in heraldry, implies ſomething added 
to a coat of arms in order to leſſen its dignity, and point 
out ſome imperfection or ſtain in the character of the 
wearer. 

ABATEMENT, in law. See ABATE. | 

ABATEMENT, in commerce, fignifhes an allowance or 

—diſcount in the price of certain commodities, in conſi- 
deration of prompt payment, a diminution in the ſtipu- 
lated quantity or quality of goods, or ſome ſuch cir- 
cumſtance. 


ABATEMENT, in the cuſtoms, an allowance made upon 


the duty of goods, when the quantum damaged is deter- 


mined by the judgment of two merchants upon oath, 


and aſcertained by a certificate from the ſurveyor and 
land-waiter. 

ABATIS, an ancient term for an officer of the ſtables, 

ABATOR, in law, a term applied to a perfon who enters 
to a houſe or lands, void by the death of the laſt poſ- 
ſeſſor, before the true heir. 

ABAVO, in botany, a ſynonime of the adanſonia, a 
ſhrub belonging to the monadelphia polyandria of Lin- 
neus. See ADANSONIA. 

ABAYANCE. See ABEYAXCE. 

ABB, a term, N e applied to the yarn of a 
* warp. . They alſa ſay ,165-woolt in the ſame 
enſe. | 

ABBA, it the Syriac and Chaldee languages, literally 
ſignifies a father; and figuratively, a 46.64 reputed 
as a father in reſpect of age, dignity, or affection, It is 
alſo a Jewiſh title of honour given to ſome of the claſs 
called Tanaites. 

ABBAT. Sce Annor. 

ABBATIS. See AparT1s. 

ABBEFORD, a ſca- port town in Norway, in 58. 44. 
N. lat. 

ABBESS, che ſuperior of an abbey or convent of nuns, 
over whom ſhe has the ſame authority as the abbots over 


the monks. Their ſex indecd hinders them from per- 


ſornung 


4 


AB B 

forming the ſpiritual functions; but in the r2th century 

there were abeſſes in Spain who gave benedictions, and 
confeſſed people of both ſexes. 

ABBEVILLE, a large city of Piccardy in France, ly- 
ing 90 miles north of Paris, in 50. 7. N. lat. and 
2. O. E. long. F 

ABBEY, a religious houſe, governed by an abbot, where 

. perſons retire from the world, to ſpend their time in 
olitude and devotion. By the invention of maſſes 


for the living and the dead, diſpenſations, jubilees, 


indulgences, &c. the abbeys procured ſuch large pri- 

— exemptions, and donations, that, when theſe 

houſes were totally aboliſhed in England by Henry 

VIII. to the üumber of 100, an yearly revenue of 

L. 2,853,000 reverted to the crown. 

 ABBEY-BOYLE, a town in the county of Roſcom- 
mon in Ireland, 

ABBOT, the ſuperior of an abbey or convent of monks. 
In the firſt ages of Chriſtianity, the abbots were plain 
diſintereſted men, and lived contented with the go- 
verament of their monaſteries, which were generally 
erected in the moſt ſolitary parts: but being called 
from their deſerts to oppoſe the hereſics in the church, 
they ſoon began to entertain ſentiments of ambition, 
and endeavoured to ſhake off their dependency on the 
biſhops. Hence aroſe the diſtinctions of mitred abbots, 
crefiered abbots, ecumenical abbots, cardinal abbot: ,&c. 
The principal diſtinction which ſubſiſts at preſent among 
abbors, is that of regular and commendat»ry; the former 
of which take the vow, and wear the habit of the or- 

der; the latter are ſeculars, though they are __ 
to take orders at the proper age. Before the Retor- 
mation in England, there were abbots eleCtive and re- 
preſentative; ſome mitred, and others not. The mi- 
tred abbors were invelted with epiſcopal authority 
within their own limits, independent of the biſhop ; 
but the others were ſubject to the dioceſan in all ſpi- 
ritual government, The mitred abbots were Lords of 
2 of which number Sir Edward Coke rec- 
ons 27, who fat in parliament, beſides two Lords 
Priors. 

ABBREVIATE of. adjudications, in Scots law, ad ab- 
ſtract or abridgment of a decreet of adjudication, which 
is recorded in a repiſter kept for that purpole. Sec 
ScoTs Law, title, Adjudications, 

ABBREVIATION, or Asnaeviature; implies the 
ſubſtitution of a ſyllable, letter, or character, tor a 
whole word, 

ABBREVIATOR, a perſon who abridges aoy large 
book into a narrower compaſs, 

ABBREVIATORS, a college of 72 perſons in the chah- 
cery of Rome, who draw up the pope's brieves, and 
reduce petitions into proper form. | 

ABBREVOIR, a term in maſonry, expreſſive of cer- 
tain indentures made in the joints or beds of ſtone, 
which being filled with the cement or mortar, bind 
them firmer together. | 

ARBROCHMENT, See Anxocunenrt. 

ABBUTTALS, ſignify the buttings or boundings of 
land rowards any point, Limits were anciently diſtin- 


guiſhed by arulticial hillocks, which were called boten- 
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tines, and hence butting. In a deſcription of the ſite 
of land, the ſides on the breadth are more properly 
adjacenies, and thoſe terminating the length are abbu- 
tantes; Which, in old ſurveys, were ſometimes ex- 
preſſed by capitare, to head; whence abbuttals ace 
now called bead lands. 

ABCASSES, a people or country in Aſia, ſituate be- 
tween Circaſſia, the Black-ſea, and Mingrelia, 

ABCDARIA, in botany, a ſynonime of the verbeſina 
acmella, Sce VERBESINA. 

ABCDARY, or ABCDAR1AN, an epithet applied to com- 
poſitions, whoſe parts are diſpoſed in an alphabetical 
order. 

ABDALS, or ſervants of God, in the Eaſtern coun- 
tries; furious enthuſiaſts, who frequently run about 
the ſtreets, deſtroying all who differ from them in re- 
ligious opinions. | 

ABDELAVI, in botany, a name uſed by Arabian wri- 
ters for a ſpecies of cucumis. See Cucumis, 

ABDEST, a term uſed for the legal purifications by 
water, practiſed among the Mahometans and Perſians 
before they begin their religious ceremomies. 

ABDICARIAN prop-/ition, in logic, the fame with a 
negative one, See Locic, and Propo/ition. 

ABDICATION, the action of renouncing or giving up 
an office. 

ABDOMEN, ia anatomy, is that part of the trunk of 
the body which lies between the thorax and the bot- 
tom of the pelvis. See AxaTony, part VI. 

ABDUCTION, a form of reaſoning among logicians, 
which conſiſts in drawing concluſions from certain and 
undeniable propoſitions. See Locic, 

AupvucT10Nw, in ſurgery, a ſpecies of fracture wherein 
the broken parts of the bone recede from each other. 
See SURGERY, C/ Fracture. 

ABDUCTOR, in anatomy, the name of ſeveral muſcles 
which ſerve to open or draw back the parts to which 
they are fixed. See AwnaTony, Part VI. 

ABEL-FREE, or AnzzLE-TREE, an obſolete name for 
a ſpecics of the poplar. See PoruLvs, 

ABELIANS, AsztLorres, or AnELON1ANS, a ſet of 
heretics that ſprung up near Hippo in Africa during 
the reign of Arcadius. They had one diſtinguiſhing 
and extraordinary tenet, which was to marry, but ne- 
vet to conſummate. 

ABELMOSCH, or AnzrLmv3cH, in botany, the trivial 
name of a ſpecies of the bibiſcus. See Hingevs. 

ABENSBURG, or Aptxs8rexs, a ſmall rown in Ba- 
varia, on the nver Abenz, near the Danube. 

ABERBROTHOCK, oae of the royal boroughs of 
Scotland, ſituated in the county of 133 about 40 
miles north of Edinburgh. Its weſt long. is 2. 20. 
and N. lat. 56. 30. There was formerly one of the 
richeſt monaſteries in Scotland in this town. It was 
founded by King William of Scotland about the year 
1170, in honour of "Thomas Becket Archbiſhop of 
Canterbury, with whom he is ſaid to have been in- 
timately acquainted. This monaftery received conſi- 
derable donations from Gilchriſt Earl of Angus, and 
Gilbred his fon, It was poſſeſſed by the monks of St 


Bennet. The inhabitants of Aberbrothock, for the 
lake 
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ſake of their monaſtery, were made deniſons of all 
England (London excepted) by King John. 


ABERDEEN, the name of two cities in Scotland, call- 


ed the Cld and New Towns, ſituated on the German 
| Ocean, in 1 45. W lon. and 57. 11. N. lat. 

The old town lies about a mile to the north of the 
new, at the mouth of the river Don, over which is a 
fine bridge, of a ſingle arch, which reſts at both ſides 
on two rocks. The old town was formerly the ſeat of 
the biſhop, and bad a large cathedral church, com- 
monly called St Macher :. This cathedral had an- 
ciently two rows of ſtone pillars acroſs the church, 
and three turrets ; the ſteeple, which was the largeſt of 
theſe turrets, reſted upon an arch, ſupported by four 
pillars, In this cathedral there was a fine library; 
but about the year 1 560 it was almoſt totally deſtroyed 

Bur the capital building is the King's-college, on the 
ſouth ſide of the rown, which is a large and itately fa- 
bric. The ſteeple is vaulted with a double croſs arch, 
above which is an imperial crown, ſupported by eight 
ſtone pillars, and cloſed with a globe and two gilded 
croſſes In the year 1631 this ſteeple was thrown down 
by a ſtorm, but was ſoon after rebuilt in a more ſtate- 
ly form, This college was founded by Biſhop E1- 
phinſton in the year 1500; but James IV. claimed the 
patronage of it, and it has ſince been called the Aung: 


College. This college, and the Mariſhall-ccllege in 


the new town, form one univerſity, called the Univer- 
ity of King Charles. 
Varl. * is the capital of the ſhire of Aberdeen. 
For largeneſa, trade, and beauty, it greatly exceeds 
any town in the North. It ſtands upon a hill or riling 
ground. The buildings are generally four ſtories high, 
and have, for the moſt part, gardens behind them, which 
gives it a beautiful appearance. On the high ſtreet is 
a large church, which formerly belonged to the Fran- 
ciſcans, This church was begun by Bp William El- 
phinſton, and finiſhed by Gavinus Dunbar, Biſhop of 
Aberdeen, about the 1500. Bp Dunbar is ſaid like- 
wiſe to have built the bridge over the Dee, which con- 
ſiſts of ſeven arches. The chief public building in 
the new town is the Mariſhall-college, founded by 
George Keith Earl of Marſhall, in the year 1593; 
but has ſince been greatly augmented with additional 
buildings. In both the Mariſhall and King's-college 


the languages, mathematics, natural pluloſophy, divi- 


nity, Ec. are taught by very able profcilors 

ABERDOUR, a ſmall town in Fifeſhire, Scotland, on 
the frith of Forth, about ten miles N. W. of Edin- 
burgh. 

ABERGAVENY, in Monmouthſhire, England, a well- 
built town, lying 142 miles W. by N. of London, in 
51. 50. N. lat. and 20. 5 W lon. This town con- 
filts of about 5c homes, has x weekly market on the 
Tueſdays, and another on the Fridays; and three 
fairs for horſes, theep, and black carrie, 

ABERMURDER, an old law-term for murder, proved 
in a judicial manner, which could not be atoned for 

. with money.” 

ABERRATION, in aſtronomy, a {mall apparent mo- 

tion of the fixcd ſtars, firit diſcovered by Dr Bradley 
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and Mr Mollineux, and found to be owing to the pro- 

* motion of light, and the earth's annual mo- 
tion in its orbit. If a lucid object be ſixed, and the 
eye of the obſerver moving along in any other direc- 
tion than that of a ſtreight line from the eye to the 

obj. ct, it is plain, that the object muſt have an appa- 

rent motion, greater or leſs, according to the velocity 
with which the eye is moved, and the diſtance of the 
object from the eye. See ASTRONOMY. 

ABERRATION, in optics, a deviation of the rays of 
light which prevents their uniting in the ſame focal 
* and is occaſioned by their being refracted by a 

pherical lens, or reflected by a ſpherical ſpeculum. 
See Or rics. ö 

ABERYSWITH, a market-town in Wales, lying 199 
miles W. S. W. of London, in 52. 30. N. lat. and 
40 15. W. long. FEY 

ABESTA, the-name of one of the ſacred books of the 
Perſian magi, which they aſcribe to their great found- 

er Zoroaſter The abeſta is a commentary on two o- 
thers of their religious books called Zend and Paze-nd; 
the three together including the whole ſyſtem of the 
Ignicold, or worſhippers of fire. 

ABESTON, a blundering way of writing Abeſtus. See 
Anksrus. 

ABETTOR, a law-term, implying one who encourages 

another to the performance of ſome criminal action, 

or who is art and part in the performance itſelf. Trea- 
ſon is the only crime in which abettors are excluded by 

law, every individual concerned being conſidered as 2 

principal, It is the ſame with art and part in the 

Scots law. 

ABEVACUATION, in medicine, a gentle evacuation. 
See EVACUATION. 

ABEX, the name of a large tract of land, lying alorg 
the weſt coaſt of the Red-ſea, ſouth of Egypt, ſubject 
to the Ottoman Porte. 

ABEYANCE, in law, the expectancy of an eſtate. 
Thus if lands be leaſed to one perſon for life, with 

_ reverſion to another for years, the remainder for years 

is an abeyance till the death of the leſſee. 

ABHEL, in 1 an obſolete name of the ſabina or 
ſavin. See Junirtr and Sanina. 

ABILB, ſignifying an ear of corn, a name given by the 
Jews to the ſirſt month of their eccleſiaſtical year, af- 
terwards called Niſan. It commenced at the vernal 
equinox, and, according to the courſe of the moon, by 
which their months were regulated, anſwered to the 
latter part of our March, and beginning of April. 

ABIDING by @ writing, in Scors law: When a perſon 
founds upon a writing alledged to be falſe, he may be 
oblig:d to declare judicially, whether he will ſtand or 
abide by it as a true deed. As to the conſequences 
of abiding by, or paſſing from, a falſe deed, fee Scors 
Law, title, Crimes, 

ABIES, the fir-tree, in botany, belongs to the monæcia 
monadelphia claſs of Linnæus. For its characters, ſee 
Pixvs, of which it is a ſpecics. 

ABIGEAT, an old law-term, denoting the crime of 
ſtealing cattle by droves or herds, This crime was 
more ſeverely puniſhed than ſurtum, the delinquent 

being 
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being ofren condemned to the mines, baniſhmeat, and 


ſometimes capitally. 
ABIGEATUS, or AzacTvus, among phyſicians, ſig- 
niſies a miſcarriage eſſected by art. 
ABIGIES, a term in the Roman law, applied to one 
uo had been guilty of the crime An1Gtar; which ſee, 
ABILITY, a term in law, denoting a power of doing cer- 


tain actions in the acquiſition or transterring of property. 


- ABINGDON, a town of Berkſhire, England, ſeated 
on the Thames, about 55 miles W. of London, and 
gives title of Earl to the noble family of Bertie. 

AB-INTESTATE, in the civil law, is applied to a 
perſon who inherits the right of one who died inte- 
{tate, or without making a will. See IX T ESTATE. 

ABISHERING, a term found in old law books, deno- 
ting a liberty or freedom trom all amerciaments, and 
a right to exact forteitures of others. 

ABIT, or Azo4r, obſolete terms for ceruſe or white 
lead, See Czausk and CHEMISTRY. 

ABJURATION, in our ancient cuſtoms, implied an 
oath, taken by a perſon guilty of felony, and who had 
fled to a place of ſanctuary, whereby he ſolemnly en- 
gaged to leave the kingdom for ever. 

AsJURATI1ON, is now uled to ſignify the renouncing, 
diſclaiming, and denying, upon oath, the Pretender to 
have any kind of right to the crown of theſe kingdoms. 

ABJURATION of hereſy, the ſolemn recantation of any 
doctrine as falſe and wicked. 

ABLAC, a ſmall river in Swabia, which falls into the 
Danube not far from Furſtenburg. | 

ABLACTATION, the weaning a child from the breaſt. 
See WEANING. 

ABLACTATION, in gardening, ſignifies grafting by ap- 
proach. See GAAFTING and GARDENING, 

ABLACQUEATION, an old term in gardening, fig- 
nifies the operations of removing the earth and baring 
the roots of trees in winter, to expoſe them more freely 
to the air, rain, ſaows, Oc. 

ABLATIVE, is the 6th caſe in Latin grammar, and 
peculiar to that language, It is oppoſed to the dative, 
which expreſles the action of giving, and the ablative 
that of taking away. y 

ABLAY, or AB. a1, a country of Great Tartary, whoſe 
inhabitants, called Bechars, ate vaſſals of the Rul- 
lians. It lies to the eaſt of the Irtis, and extends 500 
leagues along the ſouthern fronticrs of Siberia. 

ABLECTI, in Roman antiquity, a ſelect body of ſoldiers 
choſen from among thoſe called ExT&xaorDiNAR 11, 
which fee. 

ABLEGMINA, among the ancient Romans, ſignified 
thoſe parts in the intrails of victims which were ſprink- 
led with flour, and burnt upon the altar, in ſacrificing 
to the gods, 

ABLET, or Abri, an obſolete name of the ſiſh cal- 
led Cyprinus, See Cyerinvus. 

ABLUENTS, in medicine; are the fame with diluters. 

ABLUTION, a ceremony uſed by the ancient Romans 
before they began the ſacrifice, whuch conſiſted in wath- 
ing the body They very probably learned this cere- 
mony from the Jews, as have alſo the Mahometans, 
who (till practiſe it with the utmolt ſtrictueſs. 
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Asrurion, among chemiſts, the ſweetening any matter 
impregnated with ſalts, by repeatedly waſhing it wich 
pure water, See CHEMISTRY. 

ABLuT10N, with phyſicians, is either the waſhing of a- 
ny external part by bathing, or of the itomach and in- 
teſlines by diluting liquors, 

ABO, a city of Sweden, capital of Finland, ſeated at 
the mouth of the river Aurojoks on the gulph of Both- 
nia, 24. O0. N. E. of Stockholm, in lat. 60. 30. N. 
and long. 21. 30. E. 

ABOARD, ſigniſies any part on the deck or inſide of a 
ſhip; hence any perſon who goes on the deck, or into 
the apartments of a ſhip, is ſaid to go aboard, 

ABOLITION, implics the act of annulling, deſtroying, 
making void, or reducing to nothing. In law, it ſig- 
niſies the repealing any law or ſtatute, 


ABOLLA, the name of a military garment urn by 


the Greeks and Romans. 

ABOMASUS, Azomasum, or Azomas$1vus, names of 
the fourth ſtomach of ruminating animals. The firit 
ſtomach is called venter, the ſecond reticulum, the 
third u, and the fourth abomafir. The third 
ſtomach, omaſis, is endued with the ſingular quality 
of curdling milk. But the truth is, the ſtomachs of 
almoſt all animals, whether they ruminate or not, will 
produce the ſame effect, though not perhaps in an e- 
2 degree, as the ſtomachs of calves or lambs. 

de MiLx, RuxxErt. 

ABOMINATION, a term uſed in ſcripture to expreſs 
idols, idolatry, &c, | ; 

ABORIGINES, an epithet applied to the original or 
firſt inhabitants of any country, but particularly uſgd 
to ſignity the ancient inhabitants of Latium, or couu- 
try now called Campagna di Roma, when Æncas with 
his Trojans came into Italy. 

ABORTION, in midwifery, the birth of a fetus before 
it has acquired a ſufficient degree of perfection to en- 
able it to perform reſpiration and the other vital func- 
tions, See Mrowirexy, title, O/ abortions. 

ABokT1ON, among gardeners, ſignifies ſuch fruits as, 
being produced too eaſy, never arrive at maturity. 

ABORTIVE, in a general ſenſe, implies any thing 
which comes before its proper time, or miſcarrics in 
the execution, ; 

2 a ſmall town in Ireland, in the province of Lein- 

er, 

ABRA, a filver coin of Poland, in value nearly equiva- 
lent to an Engliſh ſhilling, ; 
ABRACADABRA, a magical word or ſpell, which be- 
ing written as many times as the word conte ins letters, 
and omitting the laſt letter of the former every time, 
was, in the ages of ignorance” and ſuperſtition, worn 
about the neck, as an antidote againſt agues and ſeve - 

ral other diſeaſes 

ABRAHAM': balm, in botany, Sec Cannanis. 

ABRAHAMITES, an order of monks exterminated 
for idolatry by Theophilus in the ninth century, Allo 
the name of another ſect of heretics who had adopted 
the errors of Paulus, See Paviicians. 


ABRAMIS, an obſolete name for the fiſh cyprinus. Sce 
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ABRASA, in ſurgery, ulcers; where the ſkin is fo ten- 

der and lax as to render them ſubject to abraſion, 

ABRASION, in medicine, the corroding of any part by 

acrid humours or medicines. 

ABRAUM, an obſolete name of a certain ſpecies of clay, 
called by ſome authors Adamic earth, on account of 
ics red colour, 

ABRASAX, or ABrAxas, a myſtical term found in 
the ancient theology and philolophy of Baſilides's fol- 
lowers, 

ABRAX, an antique ſtone with the word abraxas _ 
ved on it. They are of various ſizes, and moſt of 
them as old as the third century. 

ABREAST, a ſea-term. In an attack, purſuit, or re- 
treat at ſea, the ſquadrons or diviſions of a fleet are 
often obliged to vary their diſpoſitions, and at the 
ſame time obſerve a proper regularity, by failing in 
right or curved lines: when they fail at a proper di- 
ſtance from each other, and are all equally forward, 
they are then ſaid to have formed tha line abreaſt. 

ABRENUNCIATION See RexunciaTion. 

ABRIDGEMENT, in literature, a term ſignifying the 
reduction of a book into a ſmaller compaſs. — The art 
of conveying much ſentiment in few words, is the 
happieſt talent an author can be poſſeſſed of This 
talent is peculiarly neceſſary in the preſent ſtate of li- 
terature ; for many writers have acquired the dexte- 
rity of ſpreading a few triticat thoughts over ſeve- 
Tal hundred pages, When an author hits upon a 
thought that pleaſes him, he is apt to dwell upon it, 
to view it in different lights, to force it in improperly, 
or upon the ſlighteſt relations. Though this may be 
1 to the writer, it tires and vexes the reader. 

here is another great ſource of diffuſion in compo- 
ſition. It is a capital object with an author, whatever 
the ſubject, to give vent to all his beſt thoughts. 

hen he fads a proper place for any of them, he is 
uliarly happy. But, rather than ſacrifice a thought 
is fond of, he forces it in by way of digreſſion, 
ſuperfluous illuſtration, If none of theſe expe- 
jents anſwer his purpoſe, he has recourſe to the mar- 
gin, a very convement apartment for all manner of 
pedantry and impertinence, There is not an author, 
however correct, but is more or leſs faulty in this 
reſpet, An abridger, however, is not ſubject to theſe 
temptations, "The thoughts are not his own; he views 
them in a cooler and leſs affectionate manner ; he diſco- 

vers an impropriety in ſome, a vanity in others, and a 

want of utility in many. His buſineſs, therefore, is 

to retrench ſuperfluities, digreſhons, quotations, pe- 
dantry, &c. and to lay before the public only what is 
really uſeful. This is by no means an eaſy employ- 
ment : To abridge ſome books, requires talents equal, 
if nat ſuperiour, to thoſe of the author. The fs, 
manner, ſpirit, and reaſoning, muſt be preſerved ; no- 
thing eſſential, either in argument or illuſtration, ought 
to be omitted. The difficulty of the taſk is the prin- 
cipal reaſon why we hare ſo few good abridgements : 

Wynne's abridgement of Locke's Effay on the Hu- 

man Underitanding is, perhaps, the only unexception- 

able one in our language. 
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Theſe obſervations relate ſolely to ſuch abridge- 
ments as are deſigned for the public. But, 

When a perfon wants to ſet down the ſubſtance of 
any book, a ſhorter and leſs laborious method may be 
followed, It would be foreign to our plan to pive ex- 
amples of abtidgements for the public: But, as it may 


de uſeful, eſpecially to young people, to know how 


to abridge books for their own uſe, after giving a 
few directions, we ſhall exhibit an example or two, 
to ſhew with what eaſe it may be done. 

Read the book carefully ; endeavour to learn the 
principal view of the author; attend to the argu- 


ments employed: When you have done ſo, you will 


generally find, that what the author uſes as new or 
additional arguments, are in reality only collateral 
ones, or extenſions of the principal argument. Take 
a piece of paper, or a common-place book, put dowu 
what the author wants to prove, ſubjoin the argu- 
ment or arguments, and you have the ſubltance of the 
book in a few tines. For example, 

In the Eſſay on Miracles, Mr Hume's deſign is to 
prove, That miracles which have not been the imme- 
diate objects of our ſenſes, cannot reaſonably be be- 
lieved upon the teſtimony of others. 

Now, his argument, (for there happens to be but 
one), is, h 

That experience, which in ſome things is vari- 
able, in others uniform, is our only guide in rea- 
« ſoning concerning matters of fact. A variable ex- 
«« perience gives riſe to probability only; an uniform 


experience amounts to a proof. Our belief of any 


fact from the teſtimony of eye-witneſſes, is deri- 
„ved from no other principle than our experience 
in the veracity of human teſtimony, If the fact 
« atteſted be miraculous, here ariſes a conteſt of 
two oppoſite experiences, or proof againſt proof. 
4% Now, a miracle is a violation of the laws of na- 
« ture; and as a firm and unalterable experience has 
« eſtabliſhed theſe laws, the proof againſt a miracle, 
„from the very nature of the fact, is as complete as 
any argument from experience can pony be ima- 
1% gined; and if ſo, it is an undeniable conſequence, 
that it cannot be ſurmounted by any proof what- 
«« ever derived from human teſtimony.” 

In Dr Campbell's Diſſertation on Miracles, the au- 
thor's principal aim is to ſhew the fallacy of Mr Hume's 
argument; which he has done moſt ſucceſsfully by an- 


other ſingle argument, as follows : 


„ The evidence ariſing from human teſtimony #s 
% not ſolely derived from experience: on the contra- 
ry, teſtimony hath a natural influence on belief an- 
«« tecedent to experience. The early and unlimit- 
ed aſſent ꝑiven to teſtimony by children gradually 
„contracts as they advance in life: it is, therefore, 
„ more conſonant to truth, to ſay, that our difidence 
« in teſtimony is the reſult of experience, than that 
« our faith in it has this foundation, Beſides, the 
« uniformity of experience, in favour of any fact, is 
„not a proof againſt its being reverſed in a particular 
« inſtance, The evidence ariſing from the ſingle te- 
« ſtimony of a man of known veracity will go far to 

« eſtabliſh 


> 
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*« eftablih à belief in its being actually reverſed : If 
« his teſtimony be confirmed by a few others of the 
« {ame character, we cannot with-hold our aſſent to 
the truth of it. Now, though the operations of na- 
ture are governed by uniform laws, and though we 
have not the teſtimony of our ſenſes in favour of a- 
ny violation of them, till, if, in particular inſtan- 
ces, we have the teſtimony of houſands of our fel- 
low-creatures, and thoſe too men of ſtri& integri- 
ty, ſwayed by no motives of ambition or intereſt, 
and governed by the principles of common ſenſe, 
That they were actually eye-witneſſes of theſe vio- 
* lations, the conſtitution of our nature obliges us to 
4% believe them.” 

Theſe wo examples contain the ſubſtance of about 
400 pages, — Making private abridgements of this 
kind has many advantages; it engages us to read with 
accuracy and attention; it fixes the ſubject in our 

minds; and, if we ſhould happen to forget, inſtead 
of reading the books again, by glancing a few lines, 
we are not only in poſſeſhon of the chief arguments, 
but recall in a good meaſure the author's method and 
manner. 

Abridging is peculiarly uſeful in taking the ſub 
ſtance of what is delivered by Profeſſors, &c. It is 
impoſſible, even with the aſſiſtance of ſhort-hand, to 
take down, verbatim, what is ſaid by a public ſpeak- 

er. Beſides, although it were praQticable, ſuch a ta- 

lent would be of little uſe, Every public ſpeaker has 
circumlocutions, redundancies, lumber, which deſerve 
not to be copied. All that is really uſeful may be 
comprehended in a ſhort compaſs. If the plan of the 
diſcourſe, and arguments employed in ſupport of the 
different branches be taken down, you have the whole, 
"Theſe you may afterwards extend in the form of a 
diſcourle dreſſed in your own language. This would 
not only be a more rational — eat but would 
likewiſe be an excellent method of improving young 
men in compoſition, an object too little attended to in 
all our univerſitics. Beſides, it would be more for the 
honour of profeſſors ; as it would prevent at leaſtduch 
immenſe loads of disjointed and unintelligible rubbiſh 
from being handed about by the name of ſuch a man's 
lectures, 

Azz10GemenT, in law, is the making a declara- 
tion or plaint ſhorter by leaving out ſomething. 

Anx1DGEmEnT, in arithmetic. See AxiTHmETIC, Cf 
vulgar fraction 

ABx1DGEMENT, in algebra, See AL rA, Of equa- 
tions. 

ABROBANIA, a town and diſtrict in Tranſylvania. 

ABROCHMENT, an old law term which ſignifies fore- 
ſtalling, Sec FoxssTALLING. 

ABROGATION, ſignifies annulling, making void, or 


repealing a law, 


- 


| ABROLKOS, the name of certain ſhelves, or banks of 


ſand, about 20 leagues from the coaſt of Brazil 
ABRON, a river of France which falls into the Loire 
not far from Nevers 
ABRONO, See Anzvcr. 
ABROTANOIDES, the name of a ſpecies of coral call- 
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ed porur, It is alſo a ſynonime of the artemiſia. See 


ARTEMISIA. 

ABROTANOIDES, .a wine mentioned by Dioſcorides, 
impregnated with ſuthernwood. 

ABROTANUM, in botany, a ſynonime of ſeveral plants. 
See ArTEMISIA, Fitlaco, SANTOLINA. 

ABRUPTION, in ſurgery. See Anpucrion. 

ABRUS, in botany, the trivial name of the glycine, See 
GLYCINE. 

ABRUZZO, in geography, the name of two provinces 
belonging to rhe K. of Naples, on the gulph of Ve- 
nice, diſtinguiſhed by Nearer and Farther Abruzzo, 
from their poſition with reſpe& to Naples. 

ABSCEDENTIA, in ſurgery, a term applied to decay- 
ed parts of the body, which, in a morbid ſtate, are 
ſeparated from the found, or loſe that union which 
was preſerved in a natural ſtate, 

ABSCESS, in medicine and ſurgery, an impoſthume, or 
any tumor or cavity containing purulent matter. See 
Sung, title, Of tumours or abſceſſes. 

ABSCHARON, a town in Aſia, fituated on the weſtern 
ſhore of the Caſpian ſea. 

ABSCISSE, in mathematics. See Conic Sections. 

ABSCISSION, a figure in rhetoric, whereby the ſpeak- 
er (tops ſhort in the middle of his diſcourſe, leaving 
the audience to make the inference. 


Asscisstox, in ſurgery, the fame with amputation, 


ABSCONSA, a dark lanthorn uſed by the monks at 
the ceremony of burying their dead. 

ABSENCE, in Scots law : When a perſon cited before 
a court does not appear, and judgment is pronounced, 
that judgment is ſaid to be in abſence No perſon 
can be tried criminally in abſence, See Law, title, 
Sentences and their execution, 

ABSINTHIATED medicines, ſuch as are impregnated 
with abſinthium or wormwood, 

ABSINTHIUM, in botany, the trivial name of the 
common wormwood or artemiſia. It is alſo a ſyno- 
nime of the tanacetum incanum, the ſenecio incanum, 


the anthemis montana, the achillæa egyptiaca, and of 
rthenium hyſterophorus. See AxTEMIS1A, Cr. 


the 

ABSIS, in aſtronomy, the ſame with Arsis, which ſee. 

ABSOLUTE, in a general ſenſe, denotes a thing's be- 
ing independent of, or unconnected with, any other; 
it is alſo uſed to expreſs freedom from all limitation. 

An$z0LUTE government, is that wherein the prince, un- 
limited by the laws, is left ſolely to bis own will, See 
GOvERNMENT. 

AnsoLvuTs gravity, in phyſics, is the whole force by which 
a body is urged downwards, See Mecnanics. 

AnzsotuTE, in metaphyſics, denotes a being that poſ- 
ſeſſes independent exiſtence. 

ABSOLUTION, in general, is the pardoning or forgi- 
ving a guilty perſon, 

An$0LUT1ION, in civil law, is a ſentence whereby 
party accuſed is declared innocent of the crime 1a 
to his charge. 

Assot uro, in the canon law, is a juridieal act where - 
by the eccleſiaſtical officers remit or forgive the peni- 
tent offender, or declare him reſtored to the privileges 
of innocence in conlideration of. bis repentance. 

ABSORBENT 


* 
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crabs- eyes, Cc. which are taken inwardly fur drying 

up or abſorbing any acrid or redundant humours in 

the ſtomach or inteſtines, They are likewiſe applied 
outwardly to ulcers or ſores with the fame intention. 

AB$s0RBENT veſels, in anatomy, a name given promiſ- 
cuouſly to the lacteal veffels, lymphatics, and inhalent 
arteries. See ANATOMY, 

ArsokBENT veſſels, is allo a name uſed for the ſmall 
fibrous roots of plants, 

ABSORPTION, in the animal ceconomy, is the act 
whereby the abſobbent veſſels imbibe the juices, Oc. 
ABSTEMIOUS, an epithet applicd ro perſons very tem- 
perate in eating and drinking, It is likewiſe applied 
to thoſe who could not partake of the euchariſt on ac- 

count of their averſion to wine. 

ABSTENTUS, in law, an heir who is with-held UV his 
tutor from entering upon his inheritance, 

ABSTERGENT medicines, thoſe employed for reſol- 
ving obſtrutions, concretions, &c. ſuch as ſoap, Oc. 

ABSTINENCE] the refraining from ſomething we have 
a propenſity to. It commonly imports a ſpare diet. 

ABSTINENTS, in church hiſtory, a fort of people in 
the ancient church who carried their abſtinence and 
mortification very far, They have been claſſed with 
heretics, though we have no certain account of their 
particular opinions, 

ABSTRACT 7#dea, in metaphyſics, is a partial idea of 
a complex object, limited to one or more of the com- 
ponent parts or properties, lay ing aſide or abſtracting 
from the reſt. Thus, in viewing an object with the eye, 
or recollecting it in the mind, we can eaſily abſtract 
from ſome of its parts or properties, and attach our- 
ſelves to others: we can attend to the redneſs of a 
cherry, without repard to its figure, taſte, or conſiſt- 
ence, See ABSTRACTION, METAPHYSICS, 

ABSTRACT terms, words that are uſed to expreſs ab- 
ſtrat ideas, Thus beauty, uglineſs, whiteneſs, round- 
neſs, life, death, are abſtract terms. 

ABSTRACT mathematics, ſometimes denominated pure 
mathematics, treat of magnitude or quantity abſolute- 
ly and generally conſidered, without regard to any par- 
ticular ſpecies of magnitude. 

ABSTRACT numbers, ſuch as have no particular applica- 
tion. 

Ass TRAA, is alſo a term in literature to ſignify a con- 
ciſe, yet general view or analyſis of ſome larger work. 
It differs from an abridgment, in being ſhorter and more 
ſuperficial ; and from an extract, as this laſt is a copy 

of ſome part or paſſage of it. 

ABSTRACTION, the operation of the mind when oc- 
cupied by abſtract ideas. A large oak fixes our atten- 
tion, and abſtracts us from the ſhrubs that ſurround it. 
In the ſame manner, a beautiful woman in a crowd, 
abſtracts our thoughts, and engroſſes our attention ſole- 
ly to herſelf. Theſe are examples of real abſtraction: 
when theſe, or any others of a ſimilar kind, are recalled 
to the mind, after the objects themſelves are removed 
from our ſight, they form what is called abffred ident, 
or the mind is ſaid to be employed in abſtra& ideas. 
But the power of abſtraction is not confined to ob- 
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ABSORBENT medicines, teſtaccous powdere, as chalk, 


ASST TY! 

zess that are ſeparable in reality as well as mentel- 

y: the ſize, the figure, the colour ;of a tree are inſe- 
parably connected, and cannot exiſt inddpendent of 
each other; and yet we can mentally conſine our ob- 
ſervations to any one of theſe properties, neglecting or 
abſtrecting from the reſt. 

AB8T&ACT10N, in chemiſtry, the evaporating or drawing 
off the menſtruum from any ſubject, 

ABSTRACTITIOUS, anoblolcte term, among chemiſts, 
for a vegetable ſpirit obtained without fermentation. 

ABSTRUSE, à term applied to any thing that is hard 
to be underſtood, whether the obſcurity ariſes from 
the difficulty of the ſubject, or the confuſed manner 
of the writer, a 

ABSURD, an epithet for any thing that contradicts a 
apparent truth, 

ABSURDITY, the name of an abſurd action or ſenti- 
ment, 

ARMS S, in botany, the trivial name of a ſpecies of th 
caſſia. | 

ABSYNTHIUM. See Az$1NTHIUM, 

ABUAI, one of the Philippine ifles, See PurLieeing, 

ABUCCO, Arocco, or ABoocut, a weight uſed in 
the kingdom of Pega, equal to 124 teccalis; two a- 
buccos make an agiro; and two apiri make half a biza, 
which is equal to 215 5 oz. of the licavy weight of Ve- 
nice. 

ABUKESO. Sce AsTrAN I. 

ABUNA, the title of the Archbiſhop or Metropolitan 
of Abyſſinia. | 

ABUNDANT wmumbers, ſuch whoſe aliquot parts ad 
ded together exceed the number itſelf; as 20, the 
aliquot parts of which are, 1, 2, 4, 5, 10, and make 22. 

ABUSAN, an iſland on the coat of Africa, in 35. 35. 
N. lat. dependent on the province of Garet, in the 
kingdom of Fez. 

ABUSE, implies the perverting of any-thing from its 
original intention, 

ABUTIGE, a town in Upper Egypt, famous for prody- 
cing the beſt opium, 

ABUTTALS. Sce AnwurtTALS. 

ABUTILON, in botany, the trivial name of ſeveral 
ſpecies of the ſida. See Siva. Abutilon is alſo a 
ynonime of the melochia tomentoſa, and melochia de- 
preſſa, two American plants of the monadelphia pen- 
tandria claſs, It it is likewiſe a ſynonime of the la- 
vatora, malva, and hibiſcus, 

ABYSS, in a general ſenſe, ſignifies any unfathomable 
gulph. It is alſo the name of a valt cavern filled with 
water, ſuppoſed to exiſt near the centre of the earth. 

Anyss, in — is ſometimes uſed for hell. 

As vss, in antiquity, a name given to the temple of 
Proſerpine, 

Ayvyss, among alchemiſts, ſignifies the receptacle of the 
er matter, and ſometimes the ſeminal matter it- 

If. 

ABYSSINIA, a kingdom of Africa, bounded on the 
N. by that of Sennar, or Nubia; on the E. part- 
ly by the Red ſea, and partly by Dancala; on the 
W. by Gorham and Gingiro; and on the S. by A- 
laba ard Ommo-Zaidi. It was formerly of greater 

* 


extent 
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extent than it is at preſent, becauſe ſeveral provinces 
have revolted, and the Turks have made encroach- 
ments to the caſt, The land is fertile in many places, 
and the air is very hot, except in the rainy ſeaſon, 
and then it is very temperate. For four months in the 
year, greater rains fall there than perhaps in any other 
part of the world, which occaſion the iwelling of the 
river Nile, that has its ſource in this country. It con- 
tains mines of all ſorts of metal, except tin; but the 
inhabitants make no great advantage thereof, The 
fields are watered by ſeveral ſtreams, except in the 
mountainous parts. The emperor, or king, is called 
Negus ; and he has been commonly taken for Preſter 
|= -4 His authority is abſolute, and he often dwells 
with his whole court in tents. However, Abyſſinia is 
not without cities, as ſome pretend; for Gondar is a 
large place, where the king commonly reſides when 
he is not in the field, The inhabitants are black, or 
very near it; but they are not ſo ugly as the why 
They make profeſſion of the Chriſtian religion, it 
has a mixture of Judaiſm. The habit o ons of 
quality is a filken veſt, with a fort of ſcarf; but the 
common people wear nathing bur a pair of drawers, 

ABYSSIN church, that eſtabliſhed in the empire of 
Abyflinia. It is a branch of the Copts or Jacobites, 
A 5 heretics, who admit but one nature in Jeſus 

Chriſt. | 

ACACALOTL, the Braſilian name of a ſpecies of the 
Corvus. See Corvus. 

ACACIA, in botany, a ſynonime of the poinciana, 
genil ta, mimoſa, robinia, guaicum, c. See theſe 
articles. 

Acacia, in the materia medica, the inſpiſſitated juice 
of the unripe fruit of the acacia. This juice is 


ht from Egypt in roundiſh pieces, wrapt up in 
. and is uſed as a mild aſtringeut. 15 


Acacia germanica. Sec Punx. | 

Acacia, among antiquaries, ſomething reſembling a 
roll or bag, ſeen on medals, as in the bands of ſeveral 
conſuls and emperors, Some take it to repreſent a 
handkerchicf rolled up, wherewith they made fi 
at the games; others a roll of petitions or memanals ; 
and ſome a purple bag full of carth, to remind them of 
their mortality. 1 | 

ACACIANS, in eccleſiaſtical hiſtory, the name of ſe- 
veral ſects of heretics; ſome of whom maintained, 
that the Son was only à ſimilar, not the ſame, ſub- 
ſtance with the Father; and others, that he was pot 
only a diſtin, but a diſſimilar ſubſtance. Two of theſe 
ſets had their denomination from Acacius biſhop of 
Ceſarea, who lived in the fourth century, and changed 
his opinions, ſo as, at different times, to be head of 
both. Another was named from Acacius patriarch of 
Conſtantinople, who lived in the cloſe of the fifth cen» 
tury. 

ACADEMIC, Acadzuictax, or ACADEMIST, 2 
member of an academy. Sce Acabfu in the mo- 
dern ſenſe. ä 


ACADEMICS, or AcapemisTs, a denomination gi- ; 


ven to the cultivators of a ſpecies of philoſophy origi- 
pally derived from Socrates, and afierwards Mee 
Vor. I. Not. 9 3 


. 
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and in forced by Plato, who taught in a grove near A- 
thens, conſecrated to the memory of Academus an A- 
thenian hero; from which circumſtance this philoſophy 
received the name of academical, Before the days of 
Plato, philoſophy had, in « great meaſure, fallen into 
contempt. "The contradictory ſyſtems and hypotheſes 
that had ſucceſhvely bcen urged upon the world, were 
become ſo numerous, that, hs a view of this ancon- 
ſtancy and uncertainty of human opinions, many were 
led to conclude, that truth lay beyond the reach of our 
comprehenſion. Abſolute and univerſal ſcepticiſm was 
the natural conſequence of this concluſion, In order 
to remedy this abuſe of philoſophy and of the human 


faculties, Plato laid hold of the principles of the aca- 


demical philoſophy, and, in his Fhedo, reaſons inthe 
following manner: If we are unable to diſcover 
„truth, (ſays he), it muſt be owing to two circum- 
« ſtances; either there is no truth in the nature. of 
„things, or the mind, from a deſect in its powers, 
is not able to apprehend it. Upon the latter ſuppo- 
« ſition, all the uncertainty and ſluduation in the opi- 
% nians and judgments of mankind admit of an eaſy- 
* ſolution: Let us therefore be modeſt, and aſcribe 
% our errors to the real weakneſs of our own minds, 
* and not to the nature of things themſelves. Truth 
« js often diflicult of accels: in order to come at it, 
* we mult proceed with caution and difidence, care- 
fully examining every ſtep ; and after all our labour, 
ve will frequently find our greateſt efforts diſap- 
pointed, and be obliged to confeſs our ignoragce 
and weakneſs,” 
Labour and caution in our reſcarches, i ition to 
raſh and haſty deciſions, were che diſtinguiſtung chargc- 
teriſtics of the diſciples of the ancient academy. A 
philoſopher poſſeſſed of theſe principles, will be flow 
in his progres, but will ſeldom fall igto errors, or 
have occaſion to alter his opinion after it is once form- 
ed. Vanity and precipitance are the great ſources, of 
ſcepticiſm : hurried on by theſe, inſtead of attending to 
the cool and deliberate principles recommended by the 
academy, ſeveral of our modern philoſophers have plun- 
ged themſelves into an abſutd and en lind of ſcep- 
uciſm. They pretend to diſcredit things that are plain, 
ſimple, and eaſily comprehended ; but give peremptory 
deciſire judgments upon ſubjecis that evidently ex- 
ceed the limits of our ty, Of theſe Berkley and 
Hume are the molk cantiderable. Berkley denied the 
exiſtence of every thing, excepting his own ideas, Mr 
Hume has gone a ſtep further, and queſtioned even the 
exiſtence of ideas ; but at the ſame time has not he ſi- 
tated to give determined opinions with regard to eter- 
nity, providence, and a future (tate; miraculous inter- 
ions of the Deity, Cc. ſubjccis far abore the 
reach of our faculties, In his eſſay on the academical 
or ſceptical philoſophy, he has confounded two very 
28 ſpeces of philoſophy. After the days f 
o, indeed, the principles of the ſirſt academy were 
grolsly corrupted by Arceſilas, Carneades, Ge. This 
might lead Mr Hume into the notion that the acade- 
mical and ſceptical philoſophy were ſynommous terme. 
But no principles can 1. a more oppolite nature 
than 
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than thoſe which were incalcated by the old academy 
of Socrates and Plato, and the ſceptical notions which 
were propagated by Arceſilas, Carneades, and the o- 
ther diſciples of the ſucceeding academics. 
ACADEMY, in antiquity, a garden or villa, ſituated 
within a mile of Athens, where Plato and his follow- 
ers held their philoſophical conferences. It took its 
name from one Academus, or Ecademus, a citizen of 
Athens, who was the original owner of it, and made 
it a kind of gymnaſium : he lived in the time of The- 


ſeus. Cimon embelliſhed it with fountains, trees, 


and walks; but Sylla, during the ſiege of Athens, 
— theſe very trees in making battering - engines 
againſt the city. Cicero too had his villa, or place 
of retirement, near Puzzuoli, which he alſo named an 
academy, where he compoſed his Academical que- 
fins, and his book De natura deorum, | 
AcabE u, among the moderns, is moſt commonly uſed 
to ſignify a ſociety of learned men, eſtabliſhed for the 
improvement of any art or ſcience. Charlemagne was 
the firſt that eſtabliſhed an academy in Europe. Moſt 
nations have ſince followed his example; but Italy 
has by far the greateſt number, 
Piedmont, Ferrara, and Milan, Jarckius reckons 5; 50. 
We have bat few in Britain, In England thoſe of 
note are, the Royal Society, the Antiquarian Society, 
Society for the encouragement of arrs, and the Aca- 
demy of Painting; in Scotland, the Edinburgh So- 
ciety, College of Phyſicians, and Muſical Society; 
all which ſee in their proper places. 

The French have ſeveral academies; as, the Royal 
Academy of Sciences, for the improvement of phy- 
ſics, mathematics, and chemiſtry, Ir was firſt luft. 
tuted in 1666, by the aſſiſtance of Mr Colbert, 
comptroller- general of the finances, but was not con- 
firmed by the French king till the year 1696, who, 
by a regulation dated the 26th of January, new-mo- 
delled and put it on a better footing, According to 
this regulation, the academy was to be compoſed of 
ten —— academicians, eight ſtrangers 8 
twenty penſionaries fellows, twenty eleves or ſcholars, 
and twelve French aſſociates; theſe were to be divi- 
. ded into fix claſſes, viz. geometricians, aſtronomers, 
mechanics, anatomiſts, chemiſts, and botaniſts; the 
honorary academiſts to be all inhabitants of France, 
the penſionaries and eleves all to reſide at Paris. 
In the year 1716, the duke of Orleans, then re- 
gent, made an alteration in their conſtitution, ang- 
menting the number of honoraries and aſſociates to 
twelve, admitting regulars among ſuch aſſociates, ſup- 
preſſing the claſs of eleves, and eſtabliſhing in lieu 
thereof a new claſs of twelve adjuncts to the fix ſeve- 
ral kinds of ſcience cultivated by the academy; and, 
laſtly, appointing a vice-preſident, to be cholen yearly 
by the king out of the honorary members, and a di- 
rector and ſub- director out of the penſionaries. 

The academics of Florence and Bologne, of Mont - 


lier and Bourdeaux, of Leipſic and Berlin, and of 


ate thoſe of Peterſburg and Seville, were formed up- 


on the ſame model with the Royal Academy of Sci- 


EnC.s, ; 


10) 
French Acaveny, ſociety of forty, eſtabliſhed for 


In the cities of 


AC A 


. the French language. 

is academy was founded by Cardinal Richlieu, 
and confirmed by the edict of Lewis XIII. in 1635. 
They have compiled a dictionary, intitled, Le Dic- 
tionaire de I academie Francoiſe, This work was 
begun in 1637, and finiſhed in 1694, They have a 
director and chancellor, who are drawn by lot every 
three months, and a ſecretary who is perpetual. They 
meet at the old Louvre, on the Mondays, "Thurſdays, 
and Saturdays, all the year round, and hold an ex- 
traordinary meeting at the reception of a new mem- 
ber, and on St Lewis's day, when the prizes of elo- 


| quence and poetry are adjudged, 
Royal Acaveny of Painting and Sculpture. This ſo- 


ciety was founded about the year 1648. The mem- 
bers were at firſt about twenty-five in number, v/z, 
twelve officers, called ancients, eleven private mem- 


bers, and two ſyndics; but at preſent it conſiſts of 
| forty painters and ſculptors. There are four perpe- 


tual rectors, nominated by the king; a director and 
chancellor; a ſecretary, who keeps the regiſter, and 
counterſigns the diſpatches ; a treaſurer, twelve pro- 
feſſors, adjuncts to the rectors and profeſſors, fix 
counſellors, a profeſſor for the part of anatomy that 
belongs to painting and ſculpture, and another for 
geometry and perſpective. 

There is alſo an academy of painting, ſculpture, 
c. at Rome, eſtabliſhed by Lewis XIV. wherein 
thoſe who have won the annual prize at Paris, are en- 
titled to be three years entertained for their further 
improvement. 


Acaveny of Medals and Inſcriptions, called alſo The 


academy of belles lettres, was erected by Lewis XIV. 
for the ſtudy and explanation of ancient monuments, 


and to perpetuate the remembrance of great events, 


by medals, relievos, inſcriptions; &c, The plan of 
this academy was formed by Mr Colbert, and eſta- 
bliſhed in 1663. In its firſt inſtitution it conſiſted 
only of four or five members; but in 1701, they were 
increaſed to forty, viz. ten honoraries, ten penſiona- 
ries, ten aſſociates, and ten novices or eleves, under 
the direction of a preſident and vice-preſident, who 
are annually appointed by the king. 

Their chief employment has been upon the medal- 
lic hiſtory of the reign of Lewis their founder, But 
the learned are indebted to this academy for many 
volumes of eſſays on other parts of hiſtory, publiſhed 
under the title of Memoirs, &c. 


Acaveny of Arebitecbure, eſtabliſhed about the end of 


the year 1671 by Mr Colbert, conſiſted at firſt only 
of fix architects; but their number is fince conſiderably 
increaſed, 


Acaveny of Politics, is compoſed of ſix perſons, who 


meet at the Louvre, in the chamber where the papers 
relating to foreign affairs are lodged. But as the 
kings of France are unwilling to truſt any, except their 
miniſters, with the inſpection of foreign affairs, this 
academy is of little uſe to the public. 


Royal Acaveny of Dancing was eſtab iſhe l by the King 


of France in 1661. It c0.1iſts of thirteen able d ncing- 
; maſters, 
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- maſters, who meet once a- month; and two of the aca- 

demiſts teach by turns the art of dancing, ancient and 
modern, 

The French have alſo academies-in moſt of their 
great cities, as, the Academy of Sciences at Mont- 
pelier, that of the Lanterniſts at Thoulouſe ; beſides 
others at Niſmes, Arles, Angiers, Lyons, Caen in 
Normandy, Sc.; and the Chirurgical Academy at 

Paris is a modern in{titution for the general improve- 
ment of the art, and to compile and publiſh the an- 
cient and modern hiſtory of it. 

Royal Spaniſh Ac ADN at Madrid, has for its object 
the cultivation of the Caſtilian tongue, and was eſta- 
bliſhed in 1714 by the Duke d'Eſcalona, with the ap- 

robation of the King of Spain. It conſiſts of twenty- 
* academiſts, including the director and ſecretary. 

In Portugal, John V. — an hiſtorical academy 

at Liſbon, in the year 1720, for collecting and aſcer - 

dtaining the hiſtory of his own dominions. It conſiſts 
of fifty members, a director, four cenſors, and a ſe- 
In Germany, they have the Academy of Nature 
Curief, otherwiſe called the Leopoldfne Academy, 
in 1652 by Jo. Laur, Bauſch a phyſician, 
and, in 1670, taken under the protection of the Em- 
peror Leopold. The deſign of this ſociety was to 
promote medical knowledge. They began in 1684 to 
publiſh their obſervations, under the title of Epheme- 
rides; which publication has been continued annually, 
with ſome interruptions, and under different titles. 
This academy conſiſts of a preſident, two adjuncte or 
ſecretaries, and colleagues or members without limi- 
ration, 

Berlin Acanemy, was founded by Frederick I. the 
late King of Pruſſia, in the ycar 1700. It has for 
its objects the improvement of natural knowledge, and 
the belles lettres, The charter of this ſociety was 
amended in 1710, and by it the preſident is to be no- 
minated by the king. The members are divided into 
four claſſes; 1. for phyſic, medicine, and chemiſtry ; 
2. for mathematics, aſtronomy, and mechanics; 3? for 
the German language, and the hiſtory of the country ; 
4. for Oriental learning, particularly what relates to 
the propagation of the goſpel among infidels. The 

eat promoter of this foundation was the celebrated 

r Leibnitz. bY 

Ruſſian Acaveny was founded by Czar Peter the Great, 
at Pererſburg, upon the plan of the Academy of Sci- 
ences at Paris; beſides which, they take in the Ruſ- 
ſian language. i 

Acavtny is alſo a term for ſchools and other ſeminaries 

of learning among the Jews, where their rabbins and 
doctors :nſfruted their youth in the Hebrew language, 
and explained to them the Talmud, and the ſecrets of 
the Cabbala: Thoſe of Tiberias and Babylon have 
been the moſt noted, 

Acavtny is often uſed with us to denote a kind of col- 
legiate ſchool, where youth are inſtructed in arts and 
ſciences, There is one at Portſmouth for teaching 
navigation, drawing, Gc. ; another at Woolwich, for 
fortification, gunnery, Oc. 
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ACADENY is likewiſe a name given to a riding-ſchool; 
where young gentlemen are taught to ride — — 


horſe, &c, and the ground allotted for it is 
called the Menage. 

Acapemy figure, a drawing of a naked man or wo- 

man, taken from the life, which is uſually done on 
paper with red or black chalk, and ſometimes with 

paſtils or crayons, | 

ACADIE, or Acap14, in geography, a name former- 
ly given to Nova Scotia, one of our American colo- 
nies, See Nova SCoT14. 

ACANA, in antiquity, a Grecian meaſure of length, 
being a ten feet rod, uſed in meaſuring their lands. 

ACAIABA. See Acjov. 

ACAJA, in botany, a ſynonime of the ſpondias lutea, 
an American tree, See SrONDIAS. 

ACAJOU, in botany, a ſynonime of the anacardium oc - 

identale, or caſhew-nut>tree. See AnacarDIUM. 

ACALEPTIC, in ancient profody, a complete verſe, 

ACALIS, in botany, an obſolete ' name of the Cetato- 
nia. See CERATON1A. 

ACALYPHA, in botany, a genus of plants belonging 
to the monœcia monadelphia claſs. There are only 
four ſpecies of this plant; the acalypha virginica, 
which is a native of Ceylon; the virgata, indica, and 
auſtralis, all natives of America, Sir Hans Sloan 
ranks this plant with the nettle, under the name of ur- 
tica minor inert ſpicata. 

ACAMATOS, a word uſed to expreſs the beſt ſhape of 
the human body. : 

W 2 a kingdom on the coaſt of Guinea in A- 

rica. 

ACAMEEH, among ſame of the old chemiſts, the ſco- 
ri of ſilver; as alſo a ſuperfluity of the humidum ta- 
dicale. 

ACANACEOUS plants, ſuch as are armed with 

rickles. 

ACANAPHORA, in botany, an obſolete name of the 
centaurea jacea, or knapweed, See CENTAUREA, 

ACANES, in geography. Sec Ax Axis. 

ACANGIS, that is, ravagers or adventurers; a name 
which the Turks give their huffars or light - troops, 
who are generally ſent out in detachments to procure 
intelligence, haraſs the enemy, or ravage the coubtry. 

ACANNY, an inland country on the gold coaſt of Gui- 
nea in Africa, which affords the beſt gold, and in 
great plenty. There is a town or village of the ſame 
name, W. long. o. 5. lat. 8. 30. | 

ACANTHA, in borany, the prickle of any plant. 

AcanTHA, in zoology, a term for the ſpine or prickly 
fins of fiſhes. 

ACANTHA, in anatomy, an obſolete term for the ſpi- 
nal proceſſes of the back. 

ACANTHABOLUS, in ſurgery, an inſtrument for 

ulling thorns, or the like, out of the ſkin. 

ACANTHACEOUS, among ancient botaniſts, an epi- 
ther given to thiſtles and other prickly plants, 

ACANTHE, in botany, an obſolete name for the Cy- 
nara or artichoak. See Cynana. 

ACANTHIAS, in ichthyology, the trivial name of a 
ſpecies of ſqualus. Sce SevaLivs. 

* | ACAN- 
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AC A 


(, 43 


A C A 


ACANTHINE, any thing reſembling or belonging to ACARUS, 2 genus of inſects 8 the order of 


the herb acanthus. Acanthine garments, among the 

. ancients, are ſaid to be made of the down of thiltles ; 
others think they were garments embroidered in imi- 
tation of the acanthus. 

ACANTHIUM, in botany, the trivial name of a ſpe- 
cies of onopordum. See OnorokDUM. | 
ACANTHOIDES, in botany, a ſynonime of the car- 

lina, or carline-thiſtle, See CARLINA. 

ACANTHOPTERYGIOUS he, a term uſed by 
Linnzus and others for thoſe fiihes whoſe back-fins are 
hard, offeous, and prickly. 

ACANT KMUs, bears-breach, or brank-urſine, in bota- 
ny, a genus of plants belonging to the didynamia an- 
gioſpermia claſs. / There are only five ſpecies of this 
plant, all of which are natives either of Italy or the 
Indies. For its figure, which is extremely beautiful, 
fee plate I, fig. 3. The leaves of the acanthus are 
famous for having given riſe to the capital of the Co- 

' rinthian order of architecture. 

AcanTHus is likewiſe uſed by Theophraſtus as a ſyno- 
nime of the acacia. L 

AcanTHhus, in architecture, an ornament repreſenting 
the leaves of the acanthus, uſed in the capitals of the 
Corinthian and Compoſite orders. See ARCHITEC- 
TURE, 

ACANUS, in botany, a ſynonime of the carduus caſa- 


bone of Linnæus. See Carnvuvus. 


ACAPATLI, the American name of the piper longum, 


or long pepper. See Pir ER. 
ACAPNON, in botany, an obſolete name of the origa- 
num or marjoram, See OR1GANUM., 
ACAPULCO, in geography, a ſea- port town in North 
America, in 102. o. W. long. 17. 3. N. lat. ſituated 
in the province of Mexico, on a ſine bay of the South- 
ſiea, from whence a ſhip ſails annually to Manilla in 
the Philippine iſlands, 
ACARA, 1n ichthyology, an obſolete name of the perca 
chryſoptera, See Perxca. 

ACARA-AYA, in ichthyology, an obſolete name of a 
ſpecies of the cyprinus or carp. See Cvrxixus. 
ACARA-PEBA, in ichthyology, an obiolete name of 

the ſparus. See Syarvs, 
ACARA-PINIMA, in ichthyology, an obſolete name 
| of the ſparus cantharus, See Syrarvs. 
ACARA-PITAMBA, in ichthyology, an ot {lete name 
of a ſpecies of the mugil. See Modi. 


ACARAI, a town in Paraguay in South America, built 


by the Jeſuits in 1624, 116. 40. long. 26. o. S. lat. 

ACARI, See AcAkus. : 

ACARICOBA, in botany, a ſynonime of the hydroco- 
tyle umbellata. Sce HyprocoTyYLE. 

ACARNA, in botany, a ſynonime of the carduus cauſa- 
bonæ, of the cnicus, of 
fa, racemoſa, and cancellata, Acarna is alſo uſed by 
Vaillant as a term for cynaracephalous or artichoak- 
headed plants, 

ACARN AN, an obſolete name of the ſparus erythry- 

nus. See Srarvs. 

ACARON, the name of the god of flies. The Ekron- 

ites called him Zaalzebub. 


the carlina lanata, corymbo- 


aptera, or ſuch as have no wings. e acarus has 8 
legs, 2 eyes, one on each fide of the head, and two 
jointed tentacula like feet. See plate I. fig. 4. There 
are-thirty-one ſpecies of the acarus. 1. The elephan- 
tinus, is about the ſize of a white lupin ſeed, has a 
depreſſed orbicular livid body, thickeſt at the edges, 


with three furrows on each fide of the belly, and a 


black oval trifid ſpot at the baſe or end of the body. 
It is a native of India, 2. The ægyptius, is of an 
oval ſhape, yellowiſh colour, and a white edge or 
margin, It is a native of the Eaſt. 3. The redu- 
vius is plain and oval, with an oval ſpot at the bale. 
It lives on oxen and dogs, 4. The americanus, is 
reddiſh and oval, with the ſcutellum and joints of the 
feet white. It is a native of America. 4. The ſanguiſu- 
s. The hinder part of the abdomen is crenated, the 
cutellum is oval and yellowith, and the beak is triſid. 
It is a native of Ametica, and (ticks ſo faſt on the legs 
of travellers, ſucking their blood, that they can hard- 
ly be extracted. 6. The ricinus is globular, and has 
a round ſpot at the baſe; the feelers are clubbed. Ir 
inhabits the bodies of dogs and oxen. 7. The can- 
croides, with nippers like a crab, and an oval depreſſ- 
ed belly. It is found in the ſhady places of Eu- 
rope. 8. The ſcorpioides, with crab-like nippers, a 
Ma e belly, and a ſinall pendulous head. It is 
of a yellowiſh colour; and its bite is venomous. It 
is a native of America, 9. The craſüpes has the ſe- 
cond pair of legs ſhaped like thoſe of a crab, and is a 
native of Europe. 10, The paſſerinus has the third 
air of legs remarkably thicker than the reſt. It in- 
eſts ſeveral ſpecies of ſparrows. 11. The motato- 
-rius has the firſt pair of legs very long and nimble, 
and frequents the woods, 12. The aphidioides has 
the firſt pair of feet longeſt, and two imall horns. at 
the hinder part of the belly. It is à native of Eu- 
rope. 13. The coleoptratus is black, and the ſides 
are a little eruſtaceous. It is a native of Europe. 
14. The telarius is of a greeniſh yellow colour, It 
has a ſmall ſting or weapon, with which it wounds 
the leaves of plants, and occaſions them to fold back- 
ward, They are very frequently to be met with in 
the autumn, incloſed in the folded leaves of the lime- 
tree. 15. The firo has lob-like ſides; the four hin- 
der feet are longeſt; the head and thighs are of an 
iron colour, and the belly is briltly, It inhabite 
the farinaceous plants of Europe and America. 16. 
The exulcerans has very long ſetaccous legs, but the 
two firſt are ſhort, It inhabits the ſcabies. 19. The 
geniculatus, is black, and the joints of the 2 
lobular, 18 The aquaticus has a depreſſed red 
lly, and the hinder part of ut obtuſe. It inhabits 
the freſh waters of Europe. 19. The holoſericeus 
has the ſame characters with the former, only it does 
not live in water 20, The baccarum, bas a red di- 
ſtended-belly, and lives on g rries, Gc. 21. The 
muſcorum, is of à yellowiſh red colour, and the hin- 
der legs are long and threed-like, It inhabits moſ- 
(ſes. 22. The batatas, is of a blood-coluur, and a 
Ide rough; the fore pair of legs are as long 2 
7. 
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body. Ir inhabits the potatoes of Surinam. 23. The 
gymnopterorum, is reddiſh, with two ſcarlet ſpots on 
each fide, It inhabits bees, Cc. 24. The coleop- 
tratorum, is reddiſh, with a white anus. It inhabits 
the ſcarabeus. 25. The rupeſtris, is yellowiſh, with 
a double coloured line on the back. It is a native of 
Europe. 26. The longicornis, is red, and the feel- 
ers are longer than the ſnout. It is a native of Eu- 
rope. 27. The littoralis, is of a tawny yellowiſh co- 
lour, and has blood - red legs. It frequents the ſhores 
of Europe. 28. The fungorum is of a yellowiſh co- 
lour, and has a globular clammy belly. It inhabits 
the muſhroom, 29. The ſcaber, is aſh-coloured, and 
depreſſed ; the ſides are ſcurfy. It is a native of Eu- 
rope. 30. The ſalicinus, is red, with two yellow 
lines on the back; it is forked before. It dwells on 

the willows. 31. The croceus, is yellow, with a 
reddiſh ſpot on each fide of the brealt. 

ACATALECTIC, a term, in the ancient poetry, for 
ſuch verſes as have all their feet or ſyllables, in con- 
tradi ſtinction to thoſe that have a ſyllable roo few. 

ACATALEPSY, ſignifies the impoſſibility of compre- 
hending any thing, 

ACATALIS, a name given by the ancients to the juni- 

r-berry. 

ACATASTATOS, with phyſicians, ſignifies the irre- 
gular paroxyſms of a diſeaſe. 

ACATERY, or Accra, an officer of the king's 
houſchold, deſigned for a check betwixt the clerks of 
the kitchen and the purveyors, 

ACATHARSIA, an impurity of the blood or humours. 

ACATHISTUS, ia an eccleſiaſtical ſenſe, a folemn 
hymn anciently ſung in the-Greek church on the Sa- 
turday of the fifth week of \Lent, in honour of the 
Virgina, for having thrice delivered Conſtantinople from 
the invaſions of the barbarous nations. 

ACATIUM, in antiquity, a kind of boat uſed in mili- 
tary affairs, and was a ſpecies of the naves actuariæ. 
See AcTuarta Naves. | 

ACATSIA-VALLI, in botany, a ſynonime of the caſ- 
ſicha bliformis. Sce Cass1THA. 

ACAULIS, in botany, ſignifies plants that have no cau- 
ls or ſtem. 

ACCALIA, in antiquity, ſolemn feaſts held in honour 
of Acca Laurentia, nurſe ro Romulus, They were 
otherwiſe called Laurentalia. To the fame Ac- 
_y alſo aſcribed the inſtitution of the fratres ar- 
vales. 

ACCAPITARE, in law, the a& of becoming vaſſal of 
a lord, or of yielding him homage and obedience. See 
VassaL and Homace, 

ACCAPITUM, ſignifies the money paid by a vaſſal up- 
on his admiſſion to a feud. 

Accaritun, in our ancient law, was uſed alſo to ex- 

refs the relief due rohe chief lord. Sec Revive. 

ACCEDAS. ad curiam, ine Engliſh law, a writ ly- 
ing, where a man has recei or fears falſe judg- 
ment, in an inferior covrt; it lits alſo for juſtice de- 
layed, and is a ſpecies of the writ recordare, 

ACCEDONES. Sec Accexponts 


ACCELERATED, implies, in a general ſenſe, quick- 
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ened, contirually increaſing. Thus, accelerated tro- 
{ion is a motion continually increating, See MECHa- 
ICS. = | 

ACCELERATION,' an iacreaſe of velocity in the mo- 
tion of a body; it is oppoſed to retardation, which is 
a diminution of motion, 

ACCELEKATI1ON, is alſo a term uſed by ancient aſtro- 
nomers, with whom it ſigniſied the difference between 
the revolution of the primum mobile, and thar of the 
ſud, computed to be three minutes and fifty-lix ſe- 
conds. 

ACCELERATOR, in anatomy, the name of two muſ- 
cles of the peais, which ſerve for ejecting the urine or 
ſemen. See Ax AToux, Part VI. : 

ACCENDENTES, a lower order of miviſters in the 
— church, Whole office is to light and trim the 
candles, 


 ACCENDONES, in Roman antiquity,” a fort of gla- 


diators, whoſe office was to excite and animate the 
combatants during the engagement. See GlAbia roa. 
ACCENSI, among che ancient Romans, a kind of ſu- 
pernumerary ſoldiers, who ſerved to fill the places of 
thole who were killed or diſabled by their wounds. 
Accens1 f-rex/es, among the Romans, an inferior or- 
der of officers, who attended the magiſtrates ia the 
manner of our uſhers, ferjeants, or tipſtaffs. 


ACCENSION, in chemiltry, the action of ſetting a bo- 


dy on fire : thus the accenſion of tinder is effected by 
ſtriking fire with flint and ſteel. 

ACCENT, or accenting, in reading or ſpeaking : When 
we raiſe the tone higher in founding any particular 
word or ſyllable, that word or ſyllable is ſaid to be 
accented, or graced with an accent, In hexameters 
there is 4 Capital accent in every line, eafily diſtin- 
guiſhable from the reſt by a good car. Thus, 


Nec bene promeritis capitir, nec langitur ira. 


Accents either in proſe or poetry have a double effect: 
They contribute to the melody, by giving it air and 
ſpirit ; they contribute not leſs to the ſenſe, by diſlin- 

iſhing words of importance from others, Accent- 
ing is entirely confined to long ſyllables ; for a ſhort 
ſyllable is not capable of an accent. Every wozd in 
an hexamerer line that has a long ſyllable may be ac- 
cented, unleſs the ſenſe wats: which rejects the 
_— a word that makes no figure by its ſignifica- 
tion. But, notwithſtanding this circumſtance, there 
is conſtantly one accent in every line which makes a 
greater figure than any of the reſt. Thus, 


Smooth flow the wives, the zephyrs gently play, 
Belinda ſmil'd, and all the world was gay. 


In order to facilitate the reading of dead languages, 
eee have adopted various characters for di- 

inguiſhing the accents belonging to particular ſylla- 
bles; ſuch as the acute, marked thus, (), the grave 
thus (), and the circumflex thus (+), or (), Cc. The 
acute denotes that the- voice is to be raiſed; the 
grave, that it is to be lowered or flattened ; and the 
circumflex, that the ſyllable is to be lengthened or 
dwelt upou. 5 
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Accexr, ih muſic, is a certain modulation of ſounds to 
expreſs a pallion, whether by the voice or inſtruments, 
See Music. Y 

ACCENTER, in muſic, one of the three ſingers in a 
trio, viz. the perſon who ſings the higheſt part, See 
Tx10. 

ACCEPTANCE, in Scors law, denotes either a per- 
ſon's adhibiting his ſubſcription to a bill or draught, 
by which he ſubjects himſelf to the payment of ir ; or 
accepting or agreeing to offers made in bargaining, by 
which the bargain is concluded, 

AcceyeTANCE, inthe church of Rome, is put for recei- 
ving the Pope's conſtitutions. 

AccEeyeTANCE, in commerce, is the ſubſcribing, ſign- 
ing, and making one's ſelf debtor for the ſum contain- 
ed in a bill of exchange, or other obligation. See 
BiiLs. 

ACCEPTATION, in grammar, the ſenſe or meaning 
wherein any word is taken. 

ACCEPTER, or Acczxrox, the perſon who accepts 
a bill of exchange, Cc. 7 | 

ACCEPTION, the fame with acceptation. 

ACCEPTILATION, among civilians, an acquittance 
or diſcharge given by the creditor to the debror with- 
out the payment of any value. 

ACCESS, the approach. of one perſon or thing to an- 

other. It is alſo uſed by phyſicians for the beginning 
of a paroxiſm, 

ACCESSARY, or Accxs80kxy, in law. Sec Accts- 


SO RV. 


ACCESSIBLE, ſomething that may be approached, or 


that acceſs may be had to. Thus we ſay, Such a 
lace is acceihble on one ſide, Cc. 

ACCESSION, in Scots law, is a method of acquiring 
property, by which, in things that have a cloſe con- 
nexion or dependence upon one another, the property 
of the principal thing draws after it the property of the 
acceſſory. Thus, the owner of a cow becomes hke- 
wiſe the owner of the calf. See Law, title, Divi- 
fron of rights. It ſometimes likewiſe ſigniſies con- 
ſent or acquieſcence.” « 

Acckssiox, among phyſicians, is uſed for a paroxyſm 
of a diſeaſe; among politicians, it ſignifies a prince's 
ſucceeding to the government upon the death of his 

redeceſſor. 

ACCESSORY, in Scots law, is the ſubject acquired 
by acceſſion; or, in crimes, it ſignifies the perſon by 
whoſe aſhſtance, advize, or command, the crime was 
committed : In this latter ſenſe, it is the ſame with 
accomplice, art and part, c. See Law, title, Crimes. 

Accrssory nerve, See AnaTony, Part V. 

ACCIB, a name given by ſome authors to lead. 


ACCIDENT, in a general ſenſe, denotes any caſual e- 


vent. 

Accipent, in logic, ſignifies ſeco qualities, or 
ſuch as do not eſſentially belong to any ſubject. 

Accivewr, in grammar, Sce GRAMMAR, 

AccivenT, in heraldry, an additional point or mark 
in a Coat of arms, which may be either omitted or re- 
tained without altering the eſſence of the armour ; 
luch as, abatements, differences, and tindture. 


A e 


AccivexT, among phyſicians, an obſolete term for a 
ſymptom. N 
ACCIDENTS, in aſtrology, the moſt remarkable oc- 
currences in a man's life. | 
Abſolute Accipunrt, in the Romiſh church, an accident 
which may poſhbly ſubſiſt, at leaſt miraculouſly, with- 
out a ſubject; which is unintelligible jargon. 
AccivewxTaAL, ſomething that happens by accident, or 
a mode that is not eſſential to its ſubject. 
ACCIDENTAL point, in perſpective. See PersPECTIVE, 
ACCIDENTAL dignities and debilitiet, in aſtrology, cer- 
tain caſual diſpoſitions of the planets, whereby they 
are ſuppoſed to be either ſtrengthened or weakened. 
ACCIPENSER, in ichthyology, a genus of fiſhes be- 
longing to the Ampbibia Nantes of Linnæus. The ac- 
cipenſer has a ſingle linear noſtril: the mouth is in the 
under part of the head, and contains no teeth ; the 
cirri are below the ſnout, and before the mouth. 
There are four ſpecies of this genus, viz. 1. The 
{turio, or ſturgeon, with 4 cirri, and 11 ſquamous pro- 
tuberances on the back, - It inhabits the European 
ſeas. This fiſh was ſo greatly eſteemed in the time of 
Severus, that he ordered it to be carried to his feaſts 
by ſervants crowned with garlands, and trumpets play- 
ing before, See Plate I. fig. 5, 2. The ruthenus 
has 4 cirri, and 15 ſquamous ee eee den It is a 
native of Ruſha, 3. The huſo has 4 cirri ; the bo- 
dy is naked, #. e. has no prickles or protuberances, 
The ſkin of the huſo is ſo tough and ſtrong, that it 
is employed for ropes in carts and other wheel - car- 
riages. Iſinglaſs is alſo made of the ſkin of this fiſh, 
and its eggs are ſometimes made into pickles. It in- 
habits the Danube, and the rivers of Ruſſia. See 
Plate I. fig. 6. g. The plecoſtomus, which is diſtin- 
guiſhed from the bther three by having only 2 cirri. 
It is a native of $urinam, The whole four ſpecies 


viviparous. a | | 
ACCIPENSIU See ACCIPENSER. 
ACCIPITER name of Linnzus's firſt order of birds. 


The birds g to this order have crooked beaks. 
This order comprehends only four genera, viz. The 
vultur, falco, {trix, and lanius. Sce VuLTur, Ce. 

ACCIPITRINA, an obſolete name of the hierachium 
or hawkweed, See HIEKAcutun. 

ACCISMUS, in antiquity, ſignifies a feigned refuſal of 
what one earneſtly deſires, 


Aceisuus, in rhetoric, is accounted a ſpecies of iro- 


ny. See Ixowv. 

ACCLAMATION, any expreſſion of joy, or applauſe, 
whereby the public teſtiſies its approbation. 

ACCLAMATI1ON is allo uſed, in a bad ſenſe, for expreſ- 
ſions of deteſtation, | 

ACCLAMAT10N, in rhetoric, a figure, the ſame with E- 
PIPHONEMA, Which fee. 

Accxrauariox medals, among antiquaries, ſuch as re- 
preſent the people expreſling their joy in the poſture 
of acclamation, © -» a 

ACCLIVUS, in anatomy, a ſynonime of the obliquus 
aſcendens muſcle, See And A TOM, Part II. 

ACCLIVITY, the rife or aſcent of a hill, in oppoſi- 
tion to the declivity or deſcent of it, Some wri- 
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ters in fortification uſe it for the fa/us of a rampart, 
ACCLOYED, in farriery, ſigniſies 22 Thus a 
horſe's foot pricked in ſhoeing, is ſaid to be accloyed, 


ACCOLA, among the Romans, (ignified that a perſon 


lived near ſome place, 

ACCOLADE, in antiquity, one of the forms of con- 
ferring knighthood, in which the prince laid his arms 
about the. neck -of the young knight, embraced him, 
and, ſome ſay, gave him a blow on the cheek, neck, 
or ſhoulder, in imitation of the form of manumiſhon 
among the Romans, % 

ACCOLEE, ſometimey ſynonomous with AccoLape, 
which ſee, — It is 70 uſed in divers ſenſes in herald- 
ry: Sometimes it 43 applied to two things joined; at 
other times, to animals with crowns, or collars a- 
bout their necks, as the lion in the Ogilvy's arms; 
and laſtly to kews, battons, maces, ſwords, Cc. pla- 
ced ſaltier-wiſe behind the ſhield. 

ACCOMMODATION, making two or more things a- 
gree with one another.— Among divings, it is apply- 
ing what 1s originally ſaid of one perſon, or thing, to 
another: Thus the words of Iſaiah to the Jews of his 
time, are, by our Saviour, accommodated to his con- 
tempories, and by St Paul to his.— In law, it fignthes 
the amicable iſſue of a debate, which is ellected 
ſometimes by mediation of friends, ſometimes by ſub- 

miſhon, and ſometimes by a diviſion of the ſubject in 
debate, 

ACCOMPAGNAGE, a term in the ſilk manufactures, 

- ſignifying a fine woo of the ſame colour with the gild- 
ing, helping to enrich the ground under which it paſ- 
ſes, and to hinder it from ſtriking croſs the gilding it- 
ſelf, which would diminiſh its gloſs and luitre, All 
rich ſtuffs, the warps whereof are of a colour diffe- 
rent from the gilding, ſhould be accompanied. 

ACCOMPANIMENT, ſomething attending or added 
as a circumſtance to another, either by way of orna- 
ment, or for the ſake of ſymmetry. Sce Cixcun- 
STANCE, 

 AccomPANIMENT, in muſic, theſe parts that are ad- 

died to render the harmony more full and complete, as 
an inſtrument accompanying a voice. Among the mo- 
derns, the accompaniment frequently plays a different 
melody from the ſong it accompanies ; but authors are 
not agreed whether it was ſo among the ancients, 
See Moste. 

AccompaANnimenr, in painting, denotes ſuch objects as 
are added, either by way of ornament, or probability, 
as dogs, guns, game, Te, in a hunting piece, Sce 
PArixTIXNG, 

AccomPanimenrt, in heraldry, any thing added to a 
ſhield by way of ornament ; as the belt, mantling, 
ſapporters, Sc. It is alſo applied to ſeveral bear- 
ings about a principal one; as a ſaltier, bend, fels, 
chevron, Cc. 

ACCOMPLICE, in law, See Accrssokv. 

ACCOMPLISHMENT, the entire execution or ful- 
filing of any thing. 

AccomPLiSHMENT, is alſo uſcd for any mental or per- 
ſonal endowment. | 


ACCOMPT. Sce Accovuxr, 


s . 


ACCOMPTANT. See AccounTaAnT, 

ACCORD, in muſic. Sce Coxcorp. 

AccorD, in law, an accommodation between parties at 
variance, by means of an offer made by the one, and 
accepted by the other, 

Accokb, in painting, is the harmony that reigns among 
the lights aud ſhades of a picture. 

ACCORNED, in heraldry : When any figure of an ani- 
mal, in an eſcutcheon, has horus of a different colour 
from thoſe of the real animal, then it is ſaid to be 
accorned, 

ACCOUNT, or Accomrr, in a general ſenſe, a com- 

utation oi reckoning of any thing by numbers. Col- 
[ectirely, it is uſed to expreſs: the books which mer- 
chants, traders, bankers, Cc. uſe for recording their 
tranſactions in buſineſs. See Book-KEErING, 

AccovuxT in company, is an account betwixt partners 
relating to the tranſactions of their joint concern. See 
Book-KEEPING. 

Accouxr li, is an account given by one mer- 
chant to another, or by a factor to his principal, of 
the diſpoſal, charges, commiſſion, and nett proceeds of 
certain merchandiſes ſent for the proper or company 
account of him that conſigned them to ſuch factor or 
vender, _ See BOOK-KEEFPING. 


» ACCOUNT current,—of goods. See Book-xEErINCG. 


AccounT in bank, a fund which it is common for 
merchants or others to furniſh themſelves with in the 
caſh of a bank, to be in readineſs fgr the payment of 
bills of exchange, purchaſes, Cc. 

Auditing an Accouxr, is the examining and paſſing 
an account by an officer appointed for the purpoſe. Sce 
Aubiros. 

Chamber of Accovxrs, in the French polity, is a ſo- 
vereign court of great antiquity, which takes cogni- 
zance of, and regiſters the accounts of the king's re- 
venue, It is nearly the fame with the Englith Cours 
of ExXCHEQuetr'; Which fee. 

AccounT in the remembrancer's effice, in the exche- 
quer, is the ſtate of any branch of the king's revenue; 
us the account of the mint, of the wardrobe, of the 
army, navy, Gc. | 

Accovxr, ia law, the action that lies againſt a perſon 
who is accountable by ofhce to another, but refuſes to 
render the account, 

Accounxr, is alſo taken ſometimes, in a particular ſenſe, 
for the computation of time; as we ſay, The Julian 
account, the Gregorian account, Sc. in which ſenſe 
it is equivalent to /e. 

AccounrT is alſo uled in ſundry mercantile forms ot 
expreſſion for advantage, hazard, loſs, Cc. 

ACCOUNTABLE, a term uſed to denote a perſon's 
being liable to render an account for any thing. 

ACCOUNTANT, or AccomreTaxT, in the moſt ge- 

 _neral ſenſe, is a perſon ſkilled in accounts, In a wore 
reſtricted ſenſe, it is applicd to a perſon, or officer, 
appointed to keep the accounts of a public company, 
or office, as the South-ſea, the India company, the 
bank, the exciſe, Cc. 

ACCOUNTANTSHIP, the art of keeping and balan- 
cing accounts. Sec Boox-xEErinG. 

ACCOUNT- 


ACCOUNTANT-GENERAL, a new officer in the 
court of Chancery appointed by act of parliament to 
receive all moneys lodged in court inſtead of the ma- 
ſters, and convey the {ame to the bank of England for 
ſecurity, 

ACCOUNTING-HOUSE, 2 or compt - 
ing-houſe, is a houſe, or office, ſet apart by a mer- 
chant, or trading- company, for tranſacting their buſi- 
neſs, as well as keeping their books, accounts, vouch- 


ers, Oc. 

ACCOUTREMENT, an old term, applicd to the fur- 
nirure of a ſoldier, knight, or gentleman. | 

ACCRETION, in phyſics, the increaſe, or growth, o 

an organical body, by the acceſſion of new parts. 

AcczETion, among civilians, the property acquired 
in a vague or unoccupied thing, by its adhering to 
or following another already occupied; thus, if a le- 
pacy be leſt to two perſons, one of whom dies before 
the teſtator, the legacy devolves to the ſurvivor by 
right of accretion, 

ACCROCHE, in heraldry, denotes a thing's being hook- 
ed with another, | 
ACCROCHING, in old law-books, is incroaching up- 

on, or uſurping another man's right. 

ACCRUE, in law, any thing that is connected to ano- 
ther as an appendage. 

ACCUBATION, in antiquity, the poſture uſed by 
the Greeks and Romans at table. The body was ex- 
tended, and the head reſting on a pillow, or on the 
elbow. | 

Ihe Romans at their meals made uſe of a low round 
table, around which two or three couches were placed in 
proportion to the number of gueſts; and hence it vs 
called bicſinium, or triclinium. Theſe were covered 
with a ſort gf bed<cloaths, and furniſhed with quilts and 
illows for ſeaning on. The gueſts reelined on the left 
de, the firſt at the head of the bed, with his feet be- 
hind the back of the ſecond, Go. Before they came 
to table, they changed their cloaths, for what they 
called the cenatcria veſter, the dining garment, . and 
ulled off their ſhoes to keep the couch clean. 

ACCUBITOR, an ancient officer of the emperors of 
Conſtantinople, whoſe buſineſs was to lie near the em- 
peror. He was the head of the youths of the bed- 

chamber, and had the cubicularius and procubitor un- 
der him. 3 i 

ACCUMULATION, in a general ſenſe, the act of 
n or amaſſing things together. Among lawyers 
it is uſed in ſpeaking of the concurrence of . ti- 
tles to the ſame thing, or of ſeveral circumſtances to 
the ſame proof. 

Accumulation of degrees, in an univerſity, is the ta- 
king ſeveral of them together, or at ſmaller intervals 
than uſual, or than is allowed by the rules of the uni- 
verſity. 

ACCURATE. See ExacTwess. 

' ACCURSED, denotes ſomething that lies under a curſe, 
or is deteſtable. Ir is likewiſe uſed for an excommu- 
nicated perſon, 

ACCUSATION, in law, the charging any perſon with 

« crimunal action, either in one's own name, or that 
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of the public. It differs little from impeachment or 
indictment. 
ACCUSATIVE. Sec Grammar, + -- 
AC-DENGHIS, a name given to the Archipelago by 
the Turks, 4 


ACE, a term among gameſters, Ggnifying a card or die 


maiked with a ſingle point. 

ACENTETUM, or ActxTETA, names uſed by the 
ancients for the pureſt rock cryſtal, See CavsTaL. 

ACEPHALI, or Acrruarirx, a name given, in ec- 
cleſiaſtical hiſtory, to ſeveral ſects that were deſtitut 
of any head or leader; as alſo, to ſuch biſhops as 
were exgmpted from the juriſdiction of a patriarch. 

ACEPHALOUS, in our ancient law-books, an appel- 
lation given to ſuch perſons as held nothing of any 
ſuperior. 

ACEPHALUS, without a head. 

ACEPHALUS, an obſolete term for the tenia, or tape- 
worm. See 'Ttx1a. 

AcerHALUS, is alſo uſed to expreſs a verſe defective in 
the beginning, . : 
ACER, in botany, the maple or ſycomore tree, a ge- 
nus of the polygamia diœcia claſs. There are cen ſpe- 
cies of this genus. The calix of the female is quia- 
quifide, the corolla pentapetalous, the ſtamina eight, 
one piſtil, and two ſeed-capſules. The calix of the 
male is alſo quinquiſide, the corolla * and 
the ſtamina eight. There are only two ſpecies of the 
acer which are reckoned natives of England, viz. the 

pſeudo- platanus, and the campeſtre. 

ACERB, a ſour rough aſtringency of taſte, ſuch as that 
of unripe fruit. See ASTRINGENT. 

ACERENZA. See Crizenza. 

ACERIDES, fignifics a plaſter without any wax in its 
compoſition, 

ACERINA, an abſolete name of a ſpecies of the perch, 
a fiſh of the thoracic order. See PERCA. 

ACERNO, a town of Italy, in the kingdom of Naples, 
with a biſhop's ſee. It is 17 miles S. W. of 
Conza, and 12 N. B. of Salerno, long. 14. 23. 
lat 40. 55. | | 

ACERRA, in antiquity, an altar erected, among the 
Romans, near the gate of a perſon deceaſed, on which 
his friends daily offered incenſe, till his burial.— The 
Chineſe have ſtil] a cuſtom like this; they ere an al- 
tar to the deceaſed in a room hung with mourning, 
and place an image of the dead perſon on the altar, 
to which every one that approaches it bows four times, 
and offers oblations aud · per fumes. 

ActrRaA, in geography, a town of Italy in the kingdom 
of Naples, and in the terra di Lavoro. It (lands on 
the river Agno, 7 miles N. E. of Naples, and 20 
S. W. of Benevento, 'lon. 14. 23. lat. 40. 55. 

ACERRA, the pots wherein incenſe was burnt, 

ACERSECOMES, long-haired, a name of Apollo, be- 
cauſe he was uſually painted fo. 

ACESTIDES, in foundery, a name given by the an- 
cients to the chimneys of their furnaces wherein braſs 
was made, 

ACETABULUM, in antiquity, a little vaſe or cup uſed 
at table to ſerve up ſauces or ſeaſoning. It alſo de- 

; notes 


— 


7 7 2 ACHILLEA NOBILIS or 
lege lee, ee 2 whe 


2e. 


* 

* 

* „ ®* * 
178 — 
255 

LY U 
1 * 


* LACY 
*'. 

7 0 

* 


— — 


— — — 


—— ſ—— H— ä — —— ·ñ̃  ———_—_ N 
CY 


n 9 7 


notes a Roman meaſure, both for liquid and dry 
things, equal to a cyathus and a half, 

ACETABULUM, ia anatomy, a cavity in any bone for 
receiving the er head of another, and thereby 
forming that ſpecies of articulation called enarthrefis. 
See AnaTonr, Part I. 

ACETABULUM, in botany, the trivial name of a ſpecies 
of the peziza, or cup-peziza, a fungus belonging to 
the cryptogamia fungi of Linnazus. It has got the 
name of acetabulum from the reſemblance its leaves 
bear to a cup. See PEz1zaA. 

ACETARY. Nehemiah Grew, in his anatomy of plants, 
applies this term to a pulpy ſubſtance in certain fruits, 
e. g. the pear, which is incloſed in a congeries of ſmall 
calculous bodies towards the baſe of the fruit, and is 


always of an acid taſte. See AGzicuLTuRE, Set. 1, 


ACETIFICATION, a term uſed by chemilts for the 


making of vinegar. 


ACETOSA, in botany, a ſynonime of the rumex, or 


ſorrel. Sec Rumtx. 


ACETOSE, or Aczrovs, an epithet applied to ſuch 


. ſubſtances as are ſour, or partake of the nature of vi- 


negar, 
ACETUM, vinegar, the vegetable acid of the chemiſts, 
See Cutuisrar, title, O/ acids. 
Acerun diſtillatum, in chemiſtry, diſtilled vinegar. 
Ac run eſuriens, in chemiltry, a diſtilled vinegar, rec- 
tified by the help of verdigreaſe. 
Ack run radicatum, Boerhaave thinks the tartarus 


regeneratus is the acetum radicatum of the old che- 


milts, 


ACGIAH-SARAl, a town on the north ſhore of the 


Caſpian ſea. . 

ACH, or Acne, in medicine, a term uſed for any ſe- 
vere pain, as head-ach, tooth-ach, Oc. See Midi- 
CINE, 

ACHAC, a barbarous name of a ſpecies of the tetrao, 
a bird of the order of galline. See TeTRAO. 


 ACHAINUS, See Acnitwvus. 


ACHAIA, a province of Turkey in Europe, now called 
Livadia, of which Athens was anciently the capital, 
at preſent named Saithiner or Setines, See Li- 

" vVaDIA, * 

ACHALACTLI, in ornithology, a barbarous name of 
the columba cyanocephala. Sce Coruna. 

ACHAM, a country in the E. Indies, bounded on the 
N. by Bouton, on the E. by China, on the S. by A- 

— va, and on the W. by Patan and Jeſuat in Bengal. 
It is very little known to the Europeans. 

ACHANE, in Perſian antiquity, a corn-meaſure, equal 
to forty-five Attic medimni. See MgzpimN1, 

ACHANDES. See ROA. > 

ACHAOVA, in botany, an obſolete name of the marum 
matricaria, Ge. See Mazxun. 

ACHASSES, a river of Languedoc in France, 

ACHAT, in the law-French, ſignifies a contract or 
bargain, eſpecially by way of purchaſe, 

ACHAT. See Adar. 

ACHATOR, in che old law-books, is uſed for Punx - 
VEYOR; which fee. 
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ACHBALUC-MANGI, a town in the northern configes 

of China. ; 

ACHE, in medicine. See Acu. 

ACHECAMBEY, one of the Bahama iſlands, See 
BAHAMA. 

ACHELO, a town near the Euxine ſea. 

AGHEN, or Acatn, a capital town of a kingdom of 
the ſame name, in the N part of the iſland of Suma« 
tra, in the E, Indies. It extends as far as the line. 
The inhabitants are generally very ſuperſtitious. It 
has for a conſiderable time been a noted place for 
trade; and was formerly governed by a queen; but 
in 1700, a Said, or Preacher, found means to uſu 
the government, Its principal produce is gold dull. 
which is exceeding good. They puniſh theft very ſe- 
verely; yet robbery and murder are very frequent a- 
mong them. This town is ſeated by the fide of a ri- 
ver, and the king's palace is in the middle of the 
town, and is well fortified. It is 450 miles N. W. 
of Malua, and 1000 S. E. of Fort St George, 95. 55. 
E long, 5. 30. lat. , 

ACHERNER, in aſtronomy, a ſtar of the firſt magni- 
tude in the ſouthern extremity of the conſtellation E« 
ridanus, See Extbaxus, and ASTRONOMY, 

ACHETA, an obſolete name of the gryllus or cricket. 
See GrYLLus. 

ACHIAR, a Malayan word, ſignifying a fort of fruit 
or roots pickled with vinegar and ſpice. See Banzor, 

ACHIENUS, a name given by the ancients to the cer - 
vus or (tag. See Cexvvus. . 

ACHILL AA, in botany, a genus of plants belonging to 
the ſyngeneſia polygamia ſuperſſua d. Of this genus 
there are 21 ſpecies, only two of which are natives of 
Britain, viz. the achillea millefolium, or common 
yarrow, (ſee Plate II. fig, 1.) and the achillza ptar- 
mica, or ſacezewort, 

Acura, a name frequently given by the ancients to 

the gum called dragons blood, See Drxacons- 
BLOOD, 

ACHILLEID, Acu1L.uers, a celebrated poem of Sta- 
tius, in which that author propoſed to deliver the 
whole life and exploits of Achilles; but being pre- 
vented by death, he has only treated of the infaacy 
and education of his hero. 

Trude ACHILLIS. See Axarony, Part II. 

ACHIMENES, in botany, a ſynonime of the columnea 
ſcandens, a genus of the didynamia angioſpermia claſs, 
See COLUMNEA, 

ACHIOTE. See Acutorrs. 

ACHIOTL, a name given to the drug achiotte. 

ACHIOTTE, an American drug, uſed in dying and in 
making chocolate, It is produced from the mitella 
diphylla, a tree which grows in North America, Be- 
tween the ſmall filaments or leaves of this tree, little 
grains of a vermilion colour are found, which the In- 
dians make into cakes, and ſend in this form to Eu- 
rope ; it is ſuppoſed to promote urine, 

ACHIROPOE Ds, a name given, by ancient writers, 
to certain pictures of Chriſt and the Virgin ſuppoſed 
to have been miraculouſly made without hands. 

E ACHLAR, 
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ACHLAR, a liver in America, called Araxis by the 
ancients, _ 1 
ACHLIS. See Macurtis., e 


ACHLYS, in medicine, a dimneſs of fight, ariſing from 
any ſcar remaining after an ulcer in the cornea. It 
is alſo uſed for the diſorder called a /ufu/ton of the 

" whterus, 

ACHMETSCHET, a town of the peninſula of the 
Crimea, the reſidence of the ſultan Galga, who is eld- 
elt ſon of the Khan of Tartary, 5 1. 20. long 45. O. lat. 

ACHONREY, a ſmall town of Ireland in the province of 
Connaught, and county of Sligo, ſeated on the river 
Shannon. | 

ACHOR, in medicine, ſmall ulcers on the face which 

. diſcharge a viſcid humour. Sce Mepicixe. ; 

ACHRAS, in botany, a genus of the hexandria mono- 
gynia claſs, It bears a fruit not unlike the pear. 
"There are only three ſpecics of the achras, viz. the 
mimoſa, the ſapota, and the ſalicifolia, all natives of 

America. | 

ACHKONICAL, AcnronyCar, or ACRONYCHAL, 
See ACRONICAL- 

* ACHYR, a ſtrong town and caſtle of the Ukrain, ſub- 

ject to the Ruſhans ſince 1667. It ſtands on the river 

Oorſklo near the frontiers of Ruſſia, 127 miles W. of 
Kiow, 36. o, long 49. 32. lat. 

ACHYRANTES, in botany, a genus of the pentandria 
monogy nia claſs. "There are ſeven ſpecics of the achy- 
rantes, moſt of them natives of the Indies. 

ACHYRANTHA, in botany, the trivial name of a ſpe- 

dies of the illecebrum. Sce ILLECEBRUM. 

 ACHYRONIA, in botany, an obſolete name of a genus 
of the diadelphia decandria claſs, # | 

ACHYROPHORUS, in botany, a ſynonime of the ſe- 
rwla. Sce SERIOLA., 

ACIA, a term in the Roman ſurgery, about the mean- 
ing of which phyſicians and commentators are greatly 


. divided; ſome taking it for the needle, and others for 


the thread, 

ACICUL#, the ſmall ſpikes or prickles of the hedge- 
hog, echinus-marinus, Oc. ; 

ACIDS, ſubſtances which give a ſour, ſharp, or tart 
talte, Among the ah oh the acid ſalts are diſtin- 
guiſhed into the nitrous, vitriolic, muriatic, and vege- 
table, Se ChemisTRY, title, O acids. 

Acivs, in the materia medica, are ſuch medicines as 

. poſſeſs an acid quality; ſuch as vinegar, ſpirit of vi- 
triol, &. Theſe being powerful antiſeptics, are e- 
ſtcemed good in all purtrid and malignant diſeaſes, and, 
by their cooling virtue, are no leſs efficacious in ſe- 

voeriſh and inflammatory caſcs, 

ACIDITY, that quality which renders bodies acid. 

ACIDOTON, in botany, is both a ſynonime and the 
trivial name of a ſpecies of the adelia. Sce Aptiia. 

ACIDULZ, a term for water or any ſubſtance impreg- 
nated with an acid, 

ACIDULATED, a name given to medicines that have 
un acid in their compoſition, 

ACIERNO, a town in the Hither Principality, in the 
kingdom of Naples, with a biſhop's ſee. It is 15 miles 
E. of Salerno, 37. o. E. long. 40. 52. lat. 
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ACINATES, in antiquity, a kind of cutlaſs, or ſcime- 


ter, in uſe among the Perſians. 

ACINARIA, in botany, a ſynonimę of the fucus acina- 
rius, belonging to the cryptogamia algæ of Linnæus. 

. See Fucvs. | 

ACINT, in botany, a ſynonime of the thymus alpinus, 

See Thymus, 

ACINIFORMIS trnica, in anatomy, See Uvea. 

ACINODENDRION, in botany, the trivial name of 

. a ſpecies of the melaltoma, See MEeLasToma. 

ACINODENDRUM, in botany, a ſynonime of two 

.* ſpecies of the melaſtoma. 

ACINOILDES, in botany, the trivial name of a ſpecies 
of the ziziphora. See Z1z1PHORA, . 

ACINOS, in botany, a ſynonime of a ſpecies gf the eu- 
nila, See CuniLa. { 

ACINUS, in botany, {ignifies grapes or berries growing 
in cluſters, 

ACISONTHERA, in botany, both a ſynonime and the 
trivial name of a ſpecies of the rhexia, See RKExX1aA, 

ACTTLI, in ornythology, the American name of the 

colymbus criſtatus, a bird of the order of anſeres. See 
CoLympvus, 

ACKNOWLEDGMENT, in a general ſenſe, is a per- 
ſon's owning or confeihng a thing; but, more parti- 
cularly, is the expreſhon of gratitude for a favour. 

ACKNOWLEDGMENT=mncy, a Certain ſum paid by te- 
nants in ſeveral parts of England, on the death cf 
their landlords, as an acknowledgment of their new 
lords. | 

ACLIDES, in Roman antiquity, a kind of miflive wea- 

pon, With a thong 'afhxed to it, whereby to draw it 

back. Moſt authors deſcribe it as a ſort of dart or 
javelin; but Scaliger makes it round ſh or globular, 
with a ſlender wooden (tem to poiſe it by. 

ACLOWA, in borany, a barbarous name of a ſpecies of 
colutea, It is uſed by the natives of Guinea to cure 
the itch, See CoLuTEA, 

ACME, or Acxmt, the top or height of any thing. It 
is uſually applied to the maturity of an animal juſt be- 
fore it begins to decline; and phyſicians have uſed it 
to expreſs. the utmoſt violence or criſis of a diſeaſe. 

ACMELLA, in botany, the trivial name of a ſpecies of 
the verbeſina, Sec VERBESINA. 

ACNIDA, in botany, a genus of the dicecia pentandria 
elaſs. There is only one ſpecies of it, via, the ac- 
nida canabina. It is a native of Virginia, 

ACNUA, in Roman antiquity, ſignißed a certain mea- 
ſure of land, near about the Engliſh rood, or fourth 

art of an acre. See Roop. 


/ACOBA, a ſmall town of Portugal in the province of 


Eſtremadura. 

ACOEM ETA, or Acorue rt, in church hiſtory, or 
men whe lived without fleep; a ſect of monks who 
chaunted the divine ſervice night and day in their pla- 
ces of worſhip. They divided themſelves into three 
bodies, who alternately ſucceeded one another, fo that 
their churches were never fileot, This practice they 
faunded upon the precept, Pray without ceaſing. They 
flouriſhed in the eaſt about the middle of the bän cen- 
tury. There aue a land of acœmeti ſtill ſubſiſting- in 

the 
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ment, who keep up a perpetual adoration, ſome one 
or other of them praying before the holy ſacrament, 
day, and night. 

ACOLASTRE, a ſmall river of France ia the Nivernois. 

ACOLCHICHI, in ornythology, a barbarous name of 
the phœnicopterus, a bird of the order of grallæ. See 

PHOENKFCOPTERVUS. | 

ACOLIN, an obſolete name of a ſpecies of the tetrao, 
of the order of galline See TerrAo. 

AcoLin, in geography, a river of France which takes 
its riſe in the Bourbonnois. 

ACOLUTHI, a term applied ro perſons who were 
firm and ſtcady in their opinions, and particularly to 
the ſtoics, who were remarkably tenacious of their re- 
ſolutions and principles : 

In church-hiſtory, the term acelythus, or acelythiſt, 
is peculiarly applied to candidates tor the miniſtry who 
continually attend the biſhops. 

ACOLYTHIA, in the Greek church, denotes the of- 

ice or order of divine ſervice; or the prayers, cere- 

_ . monies, hymns, Oc. whereof the Greek ſervice is 
. compoſed, | 

ACOMA, a town of N. America, in New-Mexico, 

| ſeated on a high mountain, with a ſtrong caſtle, It is 
the capital of the province, and was taken by the Spa- 
niards in 1599, 108. 35. W. long. 25. o. lat. 

 ACOMAC, a county of Virginia, in N. America, be- 
ing a peninſula, bounded on the N. by Maryland; on 

. the E. and S. by the occan, and on the W. by the 
bay of Cheſe-peak. Cape Charles is at the entrance 
of the bay, being the moſt ſouthern promontory of this 
county. a 

ACONE, 4 ſpecies of whet-ſtone. See Cos. 

ACONIYYUM, in borany, a genus of the polyandria 
trigyoia, There are ſeven ſpecies of the aconitum. 1. 
Ihe lycoctonum, is a native of Lapland, Switzerland, 
and other hilly countries of Europe. 2. The unci- 
natum, is a native of Philadelphia. 3. The variega- 
tum grows on the Italian and Bohemian mountains. 
4. The napellus, is a native of Switzerland, Bava- 
ria, and Frame. 5. The Pyrenaicum, is a native of 
Siberia, e. and the Pyrenzan mountains, See 
plate II. fig. 2. 
anthora, are both natives of Taurus and the Pyre- 
nzan mountains. The Evgliſh name of the aconitum 
is wo//rbane or men Each ſpecies is highly a- 
crid, and extremely dangerous when taken into the 
ſtomach, as it generally occaſions con vulſions, and fre- 
quently a mortification in that organ. 

ACONTIAS, in zoalogy, an obſolete name of the an- 
guis jaculus, or dart-{nake, belonging to the order of 
amphibia ſerpentes. See AxGu1s. 

AconTi1as, is allo a name applied by ſome writers to a 
kind of comet or meteor, whole head appears round 
or oblong, and its tail long and fleader, bike à dart or 
arrow, h 

ACONTIUM, in ancient writers, a kind of Grecian 
dart or javelin, ſomewhat reſembling the Roman pilum. 

ACOPA, in botany, an obfolete name of a ſpecics of 
the trifolium, Sce Txirotiua, 
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Roman church, viz. the religious of the holy ſacra- Acova, alſo 6-gnifies medicines for refreſhing the body 


after great fatigue, 

ACOPAM. See Acora. 

ACOPIS, a kind of foſſil, mentioned by Fliny. 

ACOPUM, among aucient phyſicians, a topical medicine 
compoſed of warm and emollient ingredients tor allay- 
ing the ſenſe of wearinels. 

ACORES, in geography. See AzoREs. 

ACORN, the fruit of the oak-tree. See Quercus. 

ACORUM, in botany, a ſyaonime of the acorus. See 
Acorus, | a 

ACORUS, ia botany, the ſweet-ſmelling flag or cala- 

mus, a genus of the hexandria monogynia claſs, It 
is a native of this as well as other European countries, 
There are three varieties of this genus, viz. the aco- 

tus calamus; the vulgaris, or aromaticus of the ſhops ; 
and the verus, which chiefly grows in the Indies. 

Acoxvs, in mat, med. a name ſometimes given to the 
great galangal. See GALANGAL. 

Acoxvs, in botany, is likewiſe a ſynonime of the iris 
pſeudacorus. See Irs. 

ACOUSMATICI, ſometimes alſo called conflict, in 
Grecian antiquity, ſuch diſciples of Pythagoras as had 
not completed their five years probation, See Fy+ 
THAGOREAN Pphilo/ephy. 

ACOUSTIC, in general, denotes any thing that relates 
to the ear, or the ſenſe of hearing. 

Acous ric duct, in anatomy, the lame with meatus au- 
chtorius, or the external paſſage of the ear. Sce A- 
NaTonwy, Part VI. 

Acovsric in/trument, an inſtrument made in the form 
of a horn, perforated at the {mall end, to aſlilt hear- 
ing. 

AcovsTic nerve, the ſame with the aud:tory nerve. 
dee Av Trou, Part V. and Auditory nerve. 

ACOUSTICS, with phyſicians, medicines for curing 
deatneſs, 

ACQS, a town at the foot of the Pyreazan mountains 
ip the government of Foix in France, It takes its 
name from the hot waters iu theſe parts; 1. 25. E. 
long. 43. ©. lat. : 

ACQUA, a town in the Graud Dutchy of Tuſcany, 
where there are warm baths, 12. 5. E. long. 43. 
45. lat, 

ACQUA-CHE-TAVELLA, a celebrated fountain of 
Italy, in Calabria-citerior, a province of Naples. It 
is near the mouth of the river Crata, and the runs 

commonly called Si revinata, It has been ſaid to 
beautify thoſe who waſhed in it. 

ACQUAPENDENTE, a pretty large town of Italy, 
in the territory af the church, and patrimony of vt 
Peter, with a bithop's ſee. It is ſeated on a mountain, 
near the river Pagha, 10 miles W. cf Orvieto, and, 
$7. N. by W. of Rome, 11. 53. E. long. 42 43. lat. 

ACOUARIA, a {mall rown of fn. iu 8 ach- 
ſtrict of Modena, which is remarkable for its medicr- 
nal waters. It is 12 miles ſouth of the city of Mo- 
dena, 11. 17. E. long. 44. 24. lat. 

ACQUAVIVA, a {mall town in the Terra di Dari, 4 
proviuce in the kingdom of Naples, 17. 25. E. long. 


41. 10. lat, 
ACQUEST,, 
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ACOQUEST, or Acts, in law, ſignifies goods got 
by purchaſe or donation, Sec ConquesrT. 

ACO, a town of Italy, in the Dutchy of Montſer- 
rat, with a biſkop's ſee, and commodious baths. It 
was taken by the Spaniards in 1745, and retaken by 
the Piedmonteſe in 1746 ; bur after this, it was taken 

again and diſmantled by the French, who afterwards 
for ſook it. It is ſeated on the river Bormio, 25 miles 
N. W. of Genoa, and 30 S. of Caſal, 8. 30. E. long. 
44. 40. lat. 

ACQUIESCENCE, in commerce, is the conſent that 

a perſon gives to the determination given either by ar- 
bitt ation, or by a conſul 

ACQUIETANDIS plegiis, in the Engliſh law, is a 
writ thai lies ſor a ſurety, againſt a creditor, who re- 
fuſes to acquit the complainant after the debt is paid. 

ACQUIETANTIA de /birir et hundredir, in England, 

ſignites the privilege of being free from ſuit and ſer- 
vice in ſhires and hundreds. 

ACQUISITION, in general, denotes the obtaining or 
procuring ſomething. Among lawyers, it is uſed for 
the right or title to an eſtate got by purchaſe or dona- 
tion. 

ACQUITARE, in ancient law-books, ſignifies to diſ- 
cherge or pay off the debts of a perſon deceaſed, 

ACQUITTAL, a diſcharge, deliverance, or ſetting of 
a perſon free from the guilt or ſuſpicion of an offence. 


ACQUITTANCE, a releaſe or diſcharge in writing 


for a ſum of money. | 
ACRA, a town of Africa, on the coaſt of Guinea, where 
the Engliſh, Dutch, and Danes, have ſtrong forts, 
and each fort its particular village, o. 2. W. long. 
een 
ACRASIA, among phyſicians, ſignifies the predominan- 
cy of one quality over another. | 
ACRE, or Acxa, a ſea-port town in Syria. It was 
formerly called Pele mais, and is a biſhop's fee. It 
was very famous in the time of the cruſadoes, and un- 
derwent ſeveral ſieges both by the Chriſtians and Sara- 
cens. It is now an inconſiderable town, being entire- 
ly ſupported by its harbour, which is frequented by 
ſhips of ſeveral nations. Ir is 20 miles S. of Tyre, 
and 37 N, of - Jeruſalem, 39. 25. E. long. 32. 
30. lat. 0 
Ack, in the Mogul's dominions, the ſame with lack, 
and ſignifies the ſum of 100,000 rupees ; the rupee is 
of the value of the French crown of 3 livres, or 30 
ſols of Holland; an 100 lacks of rupees make a cou- 
ron in Indoſtan, or 10,000,000 rupees; the pound 
Sterling is about 8 rupecs; according to which pro- 
portion, a lack of rupees amounts to 12,500 pounds 
Sterling. | 
Acxe, a meaſure of land uſed in ſeveral provinces of 
France, particularly in Normandy. It is larger or 
le's according to the different places ; but commonly 
contains 160 perches, 0 
The Act of u in France, conſiſts of four roods, 
called as er; the rood is 40 perches, the perch 24 
feet, the foot 12 inches, the inch 12 lines, 
Ack, the univerſal meafure of land in Britain. An 
acre in England contains 4 fquare roods, a rood 30 


© 


A C R 


perches or poles of 162 feet each by ſtatute, Vet this 
meaſure does not prevail in all parts of England, as 
the length of the pole varies in diſferent counties, and 
is called cuſtomary meaſure, the difference running 
from the 16: feet to 28. The acre is alſo divided in- 
to 10 ſquare chains, of 22 yards each, that is 4840 
ſquare yards. An acre in Scotland contains 4 ſquare 
roods ; 1 ſquare rood is 30 ſquare falls; 1 ſquare fall, 
26 ſquare ells; 1 — ell, 9 ſquare feet, and 73 
ſquare inches; t ſquare-foot, 144 ſquare inches. 
The Scots acre is alſo divided into 10 ſquare chains; 
the meaſuring chain ſhould be 24 ells in length, divi- 
ded into 100 links, each link 8 inches; and fo 
1 ſquare chain will contain 10,000 ſquare links. 
The Engliſh ſtatute acre is about 3 roods and 6 falls 
ſtandard meaſure of Scotland. 
ACREME, in old law-books, ſi gniſies ten acres of land. 
ACRIBEIA, ſignifies great accuracy 
ACRID, a name for any thing that is of a ſharp or 
ungent taſte. | p 
ACRIDOPHAGIT, ſignifies /ocuNl-eaters. It has been 
much diſputed whether the inhabitants of Arabia, E- 
thiopia, c ever eat locuſts. We hall five the ſub- 
- ſtance of what Haſſelquiſt ſays on this ſubject, who 
travelled in Syria and Egypt ſo late as the year 1752. 
This ingenious gentleman, who travelled with a view 
to improve natural hiſtory, informs us, that he aſked 
Franks, and many other people who had lived long in 
theſe countries, whether they had ever heard that the 
' inhabirants of Arabia and Ethiopia, Cc. ufed locuſts 
as food, They anſwered that they had. He like- 
wiſe aſked the ſame queſtion of Armenians, Cophtes, 
and Syrians, who lived in Arabia, and had travelled 
in Syria and near the Red-ſea; ſome of whom ſaid. 
they heard of ſuch a practice, and others that they 
had often ſeen the people eat theſe inſects. He at 
laſt obtained complete ſatis faction on this head from a 
learned ſheck at Cairo, who had lived fix years in 
Mecca, This gentleman told him, in preſence of M. 
le Grand, the principal French interpreter at Cairo, 
and others, that a famine frequently rages at Mecca 
when there is a ſcarcity of corn in Egypt, which obli- 
ges the inhabitants to live upon coarler food than or- 
dinary : That when corn is ſcarce, the Arabians grind 
the locuſts in hand-mills, or ſtone mortars, and bake 
them into cakes, and uſe theſe cakes in place of 
bread : That he has frequently ſeen locuſts uſed by 
the Arabians, even when there was no ſcarcity of 
corn; but then they boil them, ttew them with but- 
ter, and make them into a kind of fricafſee, which he 
ſays is not diſagreeably taſted ; for he had ſometimes 
taſted theſe locuſſ - fricaſſees out of curioſity. From 
this account, we may ſee the folly of that diſpute a- 
mong divines about the nature of St John's food in 
the wilderneſs. Some of them ſay that locuſts were 


the fruits of certain trees, others that they were a 
kind of birds, Sc.; but thoſe who adhered to the li- 
teral meaning of the text were at leaſt the moſt ortho- 
dox, although their arguments were perhaps not ſo 
ſtrong as they might have been, had they had an op- 
portunity of quoung ſuch an author as _—_—— 

ACRI- 
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ACRIFOLIUNT, in botany, a {arp er prickly leaf. 
ACRIMONY, that — in bodies which renders 
them acrid to the taſte. 7 
ACRIVIOLA, in botany, a ſynonime of a ſpecies. of 
 tropzolum or Indian creſs. Sce Txoer&oLUM. 
ACROAMATIC, or AcxoarTic, in general, denotes 
a @a thing ſublime, profound, or abſtruſe. Ariſtotle's 
lectures to his favourite diſciples and intimate friends 
bore this denomination, in oppoſition to his exoteric 
lectures, or thoſe accommodated to a popular audi- 
ence. 
ACROBATICA, or AczoBarticvun, in Grecian anti- 
quity, an engine whereby the people were raiſed aloft, 


that they might ſee further, or with greater advan- 


It was much the ſame with the ſcanſorium of 


cloſing at all, 

 ACROCHORDON, a painful wart, which is very pra- 
minent and pendulous. 

ACROCORION, in botany, an obſolete name of the 
crocus. Sec Crocus. 

ACROMATIC, or Acazomaric, in optics, a term 

applied to a particular kind of teleſcope, the moſt per- 
fe& of che refracting kind, See OrTics and Tzis- 
SCOPE, | ; 

ACROMION, in anatomy, the upper part of the ſca- 

a, See AnaTrony, Part I. 

ACROMONOGRAMMATICUM, in poetry, a kind 
of poem, wherein every ſubſequent verſe begins with 
the letter wherewith the immediately preceding one 
terminated. 

ACRON, a territory on the gold coaſt of Guinea in A- 
frica, bordering on the Fantynean country, The 

. Dutch have a fort here, called Fort Patience, The 
inhabitants apply themſelves principally to huſbandry. 
They are a very ignorant people, and go naked like 
the reſt of the negroes. 


ACRON, among ancient botaniſts, ſignifies the top or, 


flower of plants of the thiſtle kind, 

ACRONICAL, AcusoN YAL, or ACHRONICAL, in 
altronomy, is a term applied to the riſing of a (tar, 
when the ſun is ſet in the evening; but has been pro- 

miſcuouſly uſed to expreſs a ſtar's rifing at ſunſet, or 
ſetting at ſenriſe. F 

ACROSPIRE, a vulgar term for what the botaniſts call 
the plumes, Sec AGriculTUvRE, Of vegetation. 

ACROSPIRED, ia malt-making, is the grain's ſhoot- 
ing both at the root and blade end. See Matr. 

ACROSTIC, AcxzosTicvn, in poetry, a poem diſ- 
poſed in ſuch a manner, that the initial letters of the 
verſes make ſome perſon's name, title, motto, Oc. 

ACROSTICUM, in botany, a genus of the cryptoga- 
mia hilices, of which there are 30 ſpecies, but only 
three of them are natives of Britain, viz. the _ 
trionale, or horned fern; the ilvenſe, or hairy fern; 
and the thelypteris, or marſh fern. 

ACROSTOLIUM, in ancient naval architecture, the 
extreme part of, the ornament uſed on the prows of 
their hips, which was ſometimes in the ſhape of a 
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buckler, helmet, animal, &c.; but more frequently 
circular, or ſpiral. It was uſual to tear them from 
the prows of vanquiſhed veſſels, and fix thera to the 
conquerors, as a ſignal of victory. 

ACROTELEUTIC, among eccleſinſtic writers, an ap- 
pellation given to any thing added to the end of a pſalm, 
as the Gloria Patri or doxology. | 

ACROTERI, a town in the itland of Santorin, that 
lies 0 the ſea of Candia, 25. 26. E. loag. 36. 
25. lat. . 

ACROTERIA, in architecture, ſmall pedeſtals, uſually 
without baſes, anciently placed at the middle and rhe 
two extremes of pediments or frontiſpieces, ſerving to 
ſupport the ſtatues, Cc. It alſo ſignifies the figures 
placed as ornaments on the tops of churches, and the 
ſharp pinnacles that ſtand in ranges about flat build- 
ings with rails and balluſters. 

Among ancient phylicans, it ſignified the larger ex- 
tremities of the body, as the head, hands, and feer. 
It has alſo been uſed for the tips of the fingers, and 
ſometimes for the eminences or proceſſes of bones. 

ACRITHYMIA, in ſurgery, a large tumour reſem- 
bling a wart, though ſometimes flat and depreſſed. 
See SURGERY, title, Of tumours. 


ACSOR, a town in the river Nile in Egypt, famed for 


its earthen ware. k 
ACSU, a town ia Aſiatic Tartary, ſituated in 4o. 30. 
N, lat, | 


ACT, in general, denotes the exertion of power; and 
differs from power, as the effect from the cauſe, 

Acr, among lawyers, is an inſtrument in writing for 
declaring or juſtifying the truth of any thing. Ia 
which ſenſe, records, decrees, ſentences, reports, cer- 
tiſicates, Oc. are called At. 

AcTs, alſo denote the deliberations and reſolutions af 
an aſſembly, ſenate, or convocation, as, As of par- 
liament, = ; 

AcT of faith, auta da fe, in the Romiſh church, is a 
ſort of jail delivery, for the puniſhment of heretics, 
and the abſolution of thoſe who are found to be inno- 
cent, The culprits are firſt led to charch, where 
their ſentence, either of condemnation or abſulution, 
is pronounced, and the guilty are delivered over to the 
ſecular power, with an earneſt interceſhon for them, 
that no blood may be ſhed, Bur if they perſiſt in 
their ſuppoſed errors, they are burnt alive. See Ix- 
QUISITION: N 

AcTs, in dramatic poetry, are the parts or diviſions in- 
to which tragedics and comedies are generally ſplit. 
Dramatic compoſitions uſually conſiſt of five acts. Bar 
this diviſion is not effentially neceſſary, but may be 
varied according to the humour of the author, or the 
nature of the ſubject. See DRAMA. 

ACT of grace. Sce Grace, 

ACT AA, in botany, a genus of the polyandria mono- 
gynia claſs, There are three ſpecies of this plant, 
viz, the actæa ſpicata, or bone-berries, which is a 
native of Britain; the racemoſa, which is a naive of 
America; and the cimicifuga, which is a native of Si- 

beria. 

ACTIAN gamer, in Roman antiquity, were ſolemo 

F games 
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games inſtituted by Auguſtus, in memory of his vic- 
wry over Marc Anthony at Aétium, held Every fifth 
year, and celebrated in honour of Apollo, fince called 
Adtiusr. Hence Actian years, an æra commencing 
from the battle of Actium, called the ra of Au- 
guſtus. | 
ACTION, in a general ſenſe. See Acr. 
ACT10N, in mechanics, the motion produced by the im- 
pulſe of one body upon another. See Mr cnanice, 
Action, incthics, denotes the external ſigns or expreſ- 
ſions of the ſentiments of a moral agent. See ETaics, 
METAPHYSICS, 
AcT1on, in poetry, the ſame with the ſubject or fable. 
Critics generally diſtinguiſh two kinds, the principal 


and the incidental, The principal action is what is 
generally called the fab/e; and the incidental an epi- 


/ode. See DRAMA. | 

ACT10N, in oratory, is the outward deportment of the 
orator, or the accommodation of his countenance, 
voice, and geſture, to the ſubject of which he is treat- 
ing, See ELOQUENCE, 

AcTion; in a theatrical ſenſe, is much the ſame with 
action in oratory ; the one adapts his action to an aſ- 
ſumed character, the other is {uppoſed to feel in rea- 
lity what he expreſſes, | 

AcTion, in painting and ſculpture, is the poſture of a 

» ſtatue or picture, ſerving to expreſs ſome paſſion, &c. 

AcTion, among phyſicians. See MoT1oxs. 

AcTiox, in commerce, is a term uſed abroad for a 
part or ſhare in a company's ſtock or capital. 

AcT1ox, in Scots law, is a demand made before a 
judge for obraining what we are legally intitled to de- 
mand, and is more commonly known by the name of 
law-ſuit or proceſs. See Law, title, Actions. 

ACTIONARY, or AcT1ox1srT, a proprietor of ſtock 
in a trading company. 

ACTIONS, among merchants, ſometimes ſignify move- 
able efe&s; and we ſay the merchant's creditors have 
icized on all his actions, when we mean that they have 
taken poſſeſhon of all his active debts. 

ACTIVE, denotes ſomething that communicates action 
or motion to another; in which acceptation it ſtands 
oppoſed to paſſive. c 

Acrivr, in grammar, is applied to ſuch words as ex- 
preſs action; and is therefore oppoſed to paſſive. The 
active performs the action, as the paſſive receives it. 

AcTive principles, in chemiſtry, ſuch as are ſuppoſed 
to act without any aſtiſtance from others ; as mercury, 

ſulphur, &c. See ChrmisTRY, 
ACTIVITY, in general, denotes the power of acting, 
or the active faculty. See AcTivs. 
Ser of Activity, the whole ſpace in which the vir- 
tue, power, or influence of any object is exerted 

ACTIUS, in mythology, a frrname of Apollo, from 
Actium, where he was worſhipped. 

ACTOR, in general, fignitics a perſon who acts or per- 
forms ſomething. a 

Ac ros, in the drama, is a perſon who repreſents ſome 
part or character upon the theatre. Ie drama in 

its original oply conſiſted of a ſimple chorus, who 
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ſung hymns in honour of Bacchus; ſo that the primi- 

tive actors were only ſingers and muſicians, Theſpis 

was the ſirſt who introduced a perſona, or actor, to 
eaſe the chorus, by reciting the adventures of ſome 
of their heroes. Aſchylus introduced a ſecond, and 
changed the ancient recitals into dialogues. Sophos» 
cles added a third, in order to repreſent the variety of 
incidents in a more natural manner. And here the 
Grecks (topped; at leait we do not find, in any of 
their trageclies, above three perſons in the {ame ſcene, 
though, in their comedies, they took a greater liber- 
ty. The ancient actors were maſked, which mult 
have been a great diſadvantage to their action, as they 
were thereby deprived of all the variety of expreſſion 
the countenance is capable of, Actors were as much 
honoured at Athens, as they were deſpiſed at Rome. 

The French have, in this particular, adopted the 
manner of the Romans, and the Engliſh that of the 
Athenians, See Drama, 

ACTORUM tabulz, in antiquity, were tables inſtituted 
by Servius Tullius, in which the births of children 
were regiſtered, They were kept in the treaſury of 
Saturnus. 

ACTRESS, a woman who performs a part upon the 
ſtage, Women actors were unknown to the ancients. 

ACTUAL, ſomething that is real and effective, or that 
exiſts truly and abſolutely. | 

ACTUARIA raves, a kind of ſhips among the Ro- 
mans, chiefly deſigned for ſwift ſailing. | 

ACTUARIUS, or AcTazvs, a notary or officer ap- 
pointed to write the acts or proceedings of à court, or 
the like. In the Eaſtern empire, the actuarii were 
properly officers who kept the nulitary accounts, re- 
ceived the corn from the ſuſceptores, or ſtore-keepers, 
and delivered it to the ſoldiers. 

ACTUATE, to bring into act, zo put a thing in motion, 
or to ſtir up a perſon to action. 

ACTUS, in ancient architecture, a meaſure in length e- 
qual to 120 Roman feet, In ancient agriculture, the 
word ſignified the length of one furrow, or the diſtance 
a plough goes before it- turns. 

Acrus minimus, Was a quantity of land 120 feet in 
length, and four in þreadth, 

Acrus Major, or AcTvs quadratus, a piece of ground 
in the ſquare form, whoſe fide was equal to 120 feet, 
equal to half the jugerum, 

Acrus intervicenalis, a ſpace of ground four feet in 
breadth, left between the lands as a path or way. 

ACUANITES, or AcvaniTtzx, a branch of thoſe an- 
cient heretics who bore the general name of Manichees. 

This branch took their diſtinguithing title from Acua, 
a diſciple of Thomas, 

ACUBENE, in aſtronomy, the Arabic name of a ſtar 
of the fourth magnitude, in the ſouthern forceps of 
Cancer; by Bayer marked A, Sec AsTrRONOMY 
and CANCER, 8 

ACUHYTLI, a barbarous name of a ſpecies of ſerpent, 

ACUITION., See AcvT1T10N. 

ACULEATE, or Acura, à term applied to any 

plant or animal armed with prickles. pr 


AD A ( 
-ACULEATUS, in ichthyology, a fynonime of the ga- 
ſteroſteus or ſtickle-back. Sce Gas TEROSTEUS, 
ACULEI, the prickles of animals or of plants. 


ACULEOSA, in botany, a ſynonime of the gorteria 
ciliaris and the roella ciliata. See GorTERLa, Ro- 


run | 
ACULER, in the menage, is uſed for the motion of a 
horſe, when, in working upon volts, he does not go 


far enough forward at every time or motion, ſo that 


his ſhoulders embrace or take in too little ground, and 


his croupe comes too near the centre of the volt, 


Horſes are naturally inclined to this fault in making 


.  demi-volts. . | 
ACUMEN, in the ancient muſic, a ſound produced by 
the intention or. raiſing of the voice. 


ACUMINA, in antiquity, a kind of military omen, moſt - 


generally ſuppoſed to have been taken from the points 
or edges of darts, ſwords, or other weapons. 

ACUMULO, a ſmall town in Abruzzo Ulrerior, a 
22 of the kingdom of Naples, 17. 15. long. 39. 

230. lat. a 

ACUPUNCTURE, the name of a ſurgical operation 
among the Chineſe and Japaneſe, which is performed 
by pricking the part affected with a filver needle. 
'They employ this operation in head-achs, lethargies, 
convulſions, colics, &c. 

ACUS, in ichthyology, the trivial name of a ſpecies of 
ſyngnathus. See SYNGNATHUS, 

ACUTE, as applied to angles, triangles, cones, Gc. 
See theſe articles. 1 

Acort accent, in grammar. See ACCENT, 

Acure, in muſic, ſignifies a tone that is ſharp, ſhwll, 
or high, in reſpect of ſome 1 is oppoled to 
grave. 

Acer diſcaſc;, 

This term is uſed for all diſeaſes which do not fall 

under the head of chronic diſeaſes. 


- ACUTITION, among phyſicians, the ſharpening or in- 


creaſing the force of any medicine. 
ACYROLOGIA, ſignifies an improper word, phraſe, 


or exprethon. . 


AD, a Latin 1 originally ſignifying 4e, and 


ſrequently uſed in compoſition both with and without 
the 4, to expreſs the relation of one thing to another, 

Ad be/tias, in antiquity, is the puniſhment of criminals 
condemned to be throw to wild beaſts, 


Ap 4h-minem, in logic, a kind of argument drawn from o 
the principles or prejudices of thoſe with whom we 


argue. 


Ad ludos, in antiquity, a ſentence upon criminals among 
the Romans, whereby they were condemned to enter- - 


tain the people either by fighting with wild beaſts, or 
with one another, and thus executing juſtice upon 
themſelves. 

Av metalla, in antiquity, the puniſhment of ſuch cri- 
minals as were condemned to the mines, among the 
Romans; and therefore called M-tatlici. 

Ab guid4/ties, among ſchoolmen. See Quiris. 

Ad valorem, à term chiefly uſed in ſpeaking of the du- 


23 ) 


ſuch as come fi denly to a criſis, , 


ues or cuitoms paid for certain goods ; The duties on 
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ſome articles are paid by the number, weight, mea- 
ſure, tale, &c. and others are paid ad valorem, that 

is, according to their value. h 

ADA, a large town of Aſia, inhabited chiefly by Arme- 

nians. | . 

 ADACA-MANGEN, in botany, a ſynonime of the 
ſphæranthus. See SPH ERANXTUUS, 

ADAGE, a proverb, or ſhort ſentence, containing ſore 
wiſe obſervation or popular ſaying. 

ADAGIO, in muſic, an Italian adverb, ſignifying %, 
leiſureiy; and is uſed to denote the flowelt of all times, 
except the grave, 

ADAJA, a river in Spain which falls into the Duro. . 

ADALIDES, in the Spainiſh policy, are officers of ju- 

ſtice for matters touching the military forces, eſpeci- 
ally on expeditions, | 

ADAMANT, a name ſometimes given to the diamond, 
See Diauo xD. lt is likewiſe applied to the ſcoriz 
of gold, the magnet, Cc. | , 

ADAMANTIC, in church hiſtory, a name given to th 
followers of Origen, firnamed Adamantius. | 

ADAMBOE, in botany, a ſynonime of the ipomoea cam- 
panulata, an Indian plant, belonging to the peatandiia 
monogynia claſs, See Iromota. 

ADAMI pomum, or Adam's apple, in botany, an obſo- 
lete name of a ſpecies of the citrus or orange. See 
Ciraus. 

Anami pomun:, in anatomy, the convex part of the fir(t 
cartilage of the larynx, Sce Ax ATouv, Part VI. 
ADAMIC earth, a name given to common red. clay, 
alluding to that ſpecies ot earth of which the firſt man 

is ſuppoſed to have been made. 

ADAMITES, in church hiſtory, a name ſometimes u- 
ſed for the deſcendents of Adam by Seth, who are 
more uſually called Serhites. But the name Adamithy 
is more particularly uſed, by ecclefialtical writers, for 
a ſect of ancient heretics, who took upon them to imi- 
tate the nakedneſs of Adam, and pretended to be re» 
imitated in his original innocence, 

ADAMSHIDE, a diſtrict of the circle of Raſtenburg, 
belonging to the King of Pruſſia, which, with Dom- 
broſken, was bought, in 1737, for 42,000 dollars. 

ADAM'; peat, a high mountain of the E. Indies, in 
the iſland of Ceylon, on the top of which they be- 
lic ve the firſt man was created; and there is the tha 
of a man's foot, cut out of the rock, about five or E 
feet in length, which they pretend is the print of his 
ſoot, 80. 50. E. long. .5 $55. lat. 

ADANA, an ancicnt town of Natolia, with a biſhop's 
ſee. It ſtands on the river Choquen, 25 miles N. E. 
of Tartus, 36. 25. long. 38. 10. lat. 

 ADANSONIA, in botany, @ genus of the monadelphia 
polyandria claſs. It is a native of Senegal and E- 


©  gypt. 0 | 
ADAOUS, or Anows, a people of Guinea in Africa. 

ADAPTERS, in chenuſtry, machines for fitting a reci- 
ient to the capital. See Cut utsrav. 

AR, the name of a Hebrew month, anſwering to the 
end of February and beginning of March, the 12th of 
their ſacred, and 6th of their civil year. Oo the 
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Moſes; on the 13th, they have the faſt of Eſther; 
and on the 14th, they celebrate the feaſt of Purim, 
for their deliverance? from Haman's conſpiracy, . 

ADARCE, a kind of concreted ſalts found on reeds and 
other vegetables, and applied by the ancieats as a re- 
medy in ſevera! cutaneous diſeaſes, 

ADARCON, in Jewiſh antiquity, a gold coin mention- 
ed in ſcripture, about the value of which authors are 
not agreed, 


.ADARE, a ſmall town of Ireland, in the county of 


Limmerick. | x 

ADARME, in commere, a {mall weight in Spain, which 
is alſo uſed at Buenos-Aires, and in all Spaniſh Ame- 
rica It is the 16th part of an ounce, which at Paris 
is called the demi-yr9s, But the Spaniſh ounce is ſe- 
ven per cent. lighter than that of Paris. Stephens 
renders it in Englith by a dram. 


ADARTICULATION, in anatomy, the ſame with 


diarthroſis. Sec DiarTHROSIS. 
ADATAIS, Avar1s, or ApaTyYs, in commerce, a 


muſlin or cotton-cloth, very fine and clear, of which 


the piece is ten French ells long, and three quarters 


broad. It comes from the E. Indies; and the finett . 


is made at Bengal. See MusLin, 

ADCHER, in the materia medica, a name given by 
ſome to the ſchœnanth. See SCoENANTH. 

ADCORDABILES gderariti, in ancient law-books, is 
money paid by the vaſſal to his lord, in the nature of 
a fine, upon ſelling or exchanging a feud, 

ADCRESCENTES, among the Romans, denoted a 
kind of ioldiery, entered in the army, but not yet put 
on duty; from theſe the ſtanding forces were recruited. 
Sec ACCENSI. 

ADDA, in geography, a river of Switzerland and Iraly, 
which riſes in mount Braulio, in the country of the 
Griſons, and paſſing through the Valteline, traverſes 
the. lake Como and the Milaneſe, and falls into the 
Po, near Cremona. 

ADDACE, in natural hiſtory, a name the Africans give 
to the common antelope, See GazELLa. 

ADDEPHAGIA, in medicine, a term uſed by ſome 

hyſicians, for gluttony, or a voracious appetite. 


ADDER, in zoology, a vulgar name for the Viees; 


which fee. 
ADDERS-TONGUE, in botany, the Engliſh name 
of the ophioploſſum. See OrniocLossumM., 


ADDER-WORT, in — — Engliſh name of the 
| lygonum biſtata, See PotyGoxun. . 
DEXTRATORES, in the court of Rome, the pope' 
mitre-bearers, ſo called according to Ducange, be- 


cauſe they walk at the pope's riglg-hand, when he 


rides to viſit the churches, * 
AD DICE, or Abzx, a kind of crooked ax uſed by 
ſhip-wrights, carpenters, coopers, &c. 


ADDICTI, in antiquity, a kind of flaves, among the 


Romans, adjudged to ſerve ſome creditor whom they 
could not otherwiſe ſatisfy, and whoſe ſlaves they be- 
came till they could pay, or work out the debt, - 


ADDICTION, among the Romans, was the making - 


over goods to another, either by ſale, or by legal ſen- 


; '( <4 
»th day of it, the Jews keep a fait for the death of 
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tence ; the goods ſo delivered were called bona addico 

ta. Debtors were {ſometimes delivered over in the 

ſame manner; and thence called /ervi ad14idi. 

-ADDICTIO i diem, among the Romans, the adjud- 

ing a thing to a perſon for a certain price, __ by 
— a day the owner, or ſome other, give more 
or it. 

ADñDDITAMENT, « term ſometimes uſed by chemiſts 

and phyſicians for the addition of any new ingredient 

to increaſe the ſtrength of a menitruum or compoſi- 
tion, 

ADDITION, is che joining together or uniting two or 
more things, or augmenting a thing by the acceſſion 
of others thereto. | 

Apvition, in ARITHMETIC, ALGEBRA, LoGa- 

 RITHMs, Oc, fee theſe articles, 

AvpviTtion of ratios, a term ſometimes uſed for com- 
poſition of ratios, 

Apvirt1ox, in muſic, a dot marked on the right fide of 
a note, ſignifying that it is to be ſounded or length- 
ened half as much more as it would have been with- 
out ſuch mark, | 

Apviriox, in law, is that title or deſignation which is 
given to a man, over and above his proper name and 
ſirname, to ſhew of what eſtate, degree, occupation, 
or place he is. 

Abpirioxs, in heraldry, ſome things added to a coat 
of arms, as marks of honour; and therefore directly 
oppoſite to abatements. Among additions we reckon 
Box bun, 1 CAx rox, Gro, Pix, Cc. 
See theſe articles. 

Abbirton, in diſtillery, a general name given to ſuch 
things as are added to the waſh or liquor while ferment- 

ing, to increaſe the vinoſity and quantity of the ſpirit, 
or give it a particular reliſn, 

ADDITIVE, in general, ſomething to be added. Thus, 
mathematicians ſpeak of additive ratios, aſtronomers 
of additive equati:ns, &c, b 

ADDOU, one of the Maldivian iſlands. 

ADDRESS, a term often uſed to expreſs the ſkill arid 
propriety with which an affair is conducted or mara- 

ed . 
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An Abpakss, in a particular acceptation, is a congra- 
tulation, tn, or remonſtrance, preſented to a ſu- 
rior, efpecially to the king. % 
ADDUCENT muſcles, or AppucTors, See As- 
DUCTOR, 
ADDUCTION, in anatomy, the motion or action of 
the adducent muſcles, 
ADDUCTOR, in anatomy, the names of all muſcles 
which pull one part of the body towards another, See 
AnaTony, Part II. 
ADEA, in geography, a province of Annian, on the eaſt- 
ern coaſt of Africa, called alſo Adel. 
-ADEB, a large and uncertain Egyptian weight, uſ&d 
chiefly for rice, : 
ADEL, or ABA, in geography, a kingdom of Africa, 
called alſo Zeila, from its capital town. Ir lies on 
the S. coaſt of the ſtrait of Babelmandel, There is 
ſeldom any rain here, and yet the country is frunful, 
it being well watered with rivers, It abcunds with 


wheer, 


AD E : 
wheat, millet, frankincenſe, and pepper. Their reli- 
gion is the Mahometan. 

AvtL-f/h, an obſolete name of the ſalmo albula, be- 
longing to the order of abdominales. See SI Mo. 
ADEL-ODAGAM, in botany, a ſynonime of the juſti- 

cia bivalvis, See JusT1C14. 

ADELIA, in botany, a genus of the diœcia monadel- 

hia claſs. Of this genus there are three ſpecies ; the 
rnardia, a native of America; and the ricinella 
and acidoton, both natives of Jamaica, 

AD¹ELPHIANI, in church hiſtory, a ſect of ancient 
heretics, ſo called from their leader Adelphius. They 
keep the ſabbath as a faſt. 

ADELSCALC, in antiquity, a ſervant of the king; from 
the German, adel, noble, and ſcalc, a ſervant. They 
ſeem to have been the fame with royal thanes among 
the Saxons, and the miniſtri regis in ancient char- 
ters. X 

ADELSPERG, a ſmall town of Germany, in lower 


Carniola. 


| ADEMPTION, in law, is the revocation of a donation, 


or grant, either directly by a deed or writ, or indi- 
rectly by otherwiſe diſpoſing of the ſubject of it. See 
RESscisstox. 

ADEN, formerly a rich and conſiderable town of Ara- 
bia the Happy. It is ſeated by the ſea-fide, a lit - 
tle eaſtward of the (traits of Bebclmandel. 

ADENANTHERA, in botany, a genus of the decan- 
dria monogynia claſs, There are only two ſpecies of 
this plant, the pavonina and the faleataria, both na- 
tives of India, 

ADENBURG, or Arvexnurs, in geography, a town 
of Weltphalia, and in the dutchy of Burg, ſubject to 
the Elector Palatine. It is 12 miles N. E. of Cologne, 
and 17 W of Bonn, 7. 25. E long. 51. 2. lat. 


ADENDUM, a ſmall towa of Africa, in the kingdom 


of Fez, 

ADENOGRAPHY, that part of anatomy which treats 
of the glandular parts. 

ADENOIDES, in anatomy, See ProsTaATESs, 

ADENOLOGY. See AptxoGraray. 

ADENOS, a kind of cotton otherwiſe called marine 
cotton, It comes from Aleppo by the way of Maricilles, 
where it pays 20 per cent. duty, according to the tariff 
of the year 1766. Irs valuation, according to the ſame 
tariff, is 76 hvres 16 ſols. 
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ADERBERG, a town of Pomerania, ſituate on the O- 
d * 


*. 5 

ADERBIGAN, a province of Perſia, bounded on the 
N. by Armenia Proper, on the S. by Irac-Agemi, on 
the E. by Ghilan, and on the W. by Curdiſtan. The 
principal town is Tauris, from 42. to. 48. long. from 

6. to 39. lat. 

A ERNO, a ſmall place in the Val di Demona in the 
kingdom of Sicily, 15. 25. E. long. 28. f. lat. 

ADESSENARIANS, AbsssZNARII, in church-hifto- 
ry, a ſe& of Chriſtians, who hold the real prefence 
of Chriſt's body in the euchariſt, though not by way 
of tranſubſtantiation. They differ conſiderably as to 
this preſence, ſome holding that the body of Chriſt is 
in the bread; others, that it is about the bread; and 
others, that it is under the bread. 

ADFECTED equation. Sec ALGEBRA. \ 

ADFILIATION, a Gothic cuſtom, whereby the chil- 
dren of a former marriage are put upoa the ſame 
footing with thoſe of the ſecond, This is alſo cal- 
led wnio prolium, and (till retained in ſome parts of 
Germany. 

ADHATODA, in botany, a ſynonime of a ſpecies of 
ruelia, acanthus, and of two ſpecies of juſticia. 

Adtion of ADHERENCE, in Scots law, an action com- 
petent to a huſband or wife, to compel either parry to 
adhere, in caſe of deſertion. See Law, title, Mar- 


riape. 
ADHERGAT, a town of Syria, near the frontiers of 
Arabia. 
ADHESION, implies the ſticking or adhering of two 
bodies together. 
Abusstox, in logic, ſignifies tenaciouſneſs to an argu- 
ment, without regard to any cvideace of its truth. 
Abussiox, in anatomy, a term for one part (ticking to 
another, which in a natural ſtate are ſeparate. 

ADHOA, in ancient cuſtoms. See ReLite. 

ADA, or Apca, a town of Guinea on the coalt of 
Fantin. 

ADJACENT, an appellation given to ſuch things as are 
ſituate near, or adjoining to each other. 

ADIANTHUM, in botany, a genus of the cryptoga 
mia filices, of which there are 19 ſpecies, and only 
two of them natives of Britain, viz. the adianthum 
capillus veneris, or true maiden-hair, aad the trapexi- 
forme, or ſhining maiden-hair. 


ADENOSE ab/ce/7, a term ſometimes uſed for a hard? ADIAPHORISTS, Abtaruosteræ, or ADtarno- 


| tumour reſembling a gland. 

ADEONA, in mythology, the name of a goddeſs invoked 
by the Romans when they ſet out upon a journey. 
ADEPHAGIA, in mythology, the goddeſs of glutto- 

ny, to whom the Sicilians paid religious worſhip. 
ADEPS, in anatomy, the fat found in the abdomen. 
It alſo ſignifies animal-fat of any kind. 
ADEPTS, a term among aichemilts for thoſe who pre- 
e to have found out the panacea or philoſophers- 
one. 
1 ſomething equal to or exactly corte - 
1 ſponding with 8 
DEQUATE idea, ſignifies a diſtinct or perſect conce 
tion of all the qualities of any object. 8 
Vor. I. No. 2. 3 


RITES, in church-hiſtory, a name importing luke - 
warmneſs, given, in the ſixteenth century, to the mode - 
rate Lutherans, who embraced the opinions of Me- 
lancthon, whoſe diſpoſition was vaſtly more pacific than 
that of Luther, | t 

ADJAZZO, in geography, a handſome toun and caſtle 
of Corſica in the Mediterranean, with a biſhop's ſee, 
and a good harbour. It is populous, and fertile in 
wine. Some call it Agacci». It is 27 miles S. W. 
of Corte, 8. 53. E. long. 41. 54- lat. 

ADJECTIVE, in grammar, when joined to a ſubſtan- 
tive, imports ſome quality, or accident, or circum- 
ſtance belonging to that ſubſtantive. 

ADIGE, in geography, a river in Italy, which taking 
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its riſe 8. of the lake Glace, among the Alps, runs 8. 
by Trent, then E. by Verona in the territory of Ve- 
nice, and falls into the gulph of Venice, N. of the 
mouth of the Po. 
ADJOURNMENT ; the word imports putting off 
- ſomething to another day or time. 

ADIPOSE, a term uſed by anatomiſts for any cell, 
membrane, c. that is remarkable for its fatneſs. 
ADVIRBEITSAN, in geography, a province of Per- 
ſia, in Aſia, and part of the ancient Media. It is 

bounded on the N. by the province of Shirvan, on 
the S. by Irac-Agemi and Curdiſtan, on the E. by Gi- 
lan and the Caſpian ſea, and on the W. by Turco- 
mania. | 
ADIT, in general, ſigniſies the paſſage to, or entrance 


of any thing, as the adit of a mine, Ec. 


ADJUDICATION, in Scots law, the name of that 
action by which a creditor attaches the heritable eſtate 
of his debtor, or his debtor's heir, in order to appropri- 
ate it to himſelf, either in payment or ſecurity of his 
debt; or, that action by which the holder of an heri- 
table right, labouring under any defect in point of 
form, may ſupply that defect. See Law, title, Com- 

 prijings and adjudications. 

ADJUNCT, ſomething added or joined to another. In 
- chetoric and grammar, they ſignify certain words or 
things added to others, to amplify or augment the 
force of the diſcourſe, 


ADJUTANT, in the military art, is an officer whoſe 


buſineſs it is to aſſiſt the major. Each bartalion of 
foot and regiment of horſe has an adjutant, who re- 
ceives the orders every night from the brigade- major; 
which, after carrying them to the colonel, he delivers 
out to the ſerjeantes. When detachments are to be 
made, he gives the number to be furniſhed by each 
company or _ and aſſigns the hour and place of ren- 
dezvous, He alſo places the guards, receives and di- 
{tributes the ammuniticn to the companies, &c, and 
by the major's orders, regulates the prices of bread, 
beer, and other proviſions. —The word is ſometimes 
uſed by the French for an aid-du-camp. | 

AnjuranTs-general, among the Jcſuits, a ſelect num- 
ber of fathers, refiding with the general of the order, 
each of whom has a province or country aſſigned him, 
as England, Holland, &c. and their buſineſs is to in- 
form the father-general of ſtate-occurrences in ſuch 
countries, 

ADJUTORIUM, a term uſed by phyſicians for any 
medicine in a preſcription but the capital one, 

AvjuToxivm, in anatomy, the ſame with the humerus 
or ſhoulder-blade, Sec Humtxvs. 

ADLE-EGGS, ſuch as have not received an impregna- 
tion from the ſemen of the cock. 

ADLOCUTION, in Roman antiquity, 1s chiefly under- 
ſtood of ſpeeches made by Roman generals, to their 
armies, to animate them with courage, before a battle. 

ADMINICLES, in Scots law, ſignifies any writing or 
deed referred to by a party in an action of law, for 
proving his alledgeances or aſſertions. 

AvnmixitCLEs, among antiquarians, the ornaments where- 
with Juno is repreſented on medals, 
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ADMINICULATOR, an ancient officer of the church, 


whoſe buſineſs it was to attend to, and defend the 
cauſe of widows, orphans, and others deſtitute of help. 

ADMINISTRATION, in general, the government, 
direction, or management of affairs, and particular- 
ly the exerciſe of diſtributive juſtice; among eccle- 
ſiaſties it is often uſed to expreſs the giving or diſpen- 
f:ng the ſacraments, &c. 

ADMINISTRATION, is alſo the name given by the Spa- 
niards in Peru, to the ſtaple magazine, or warehouſe, 
eſtabliſhed at Callao, a ſmall town on the 8. Sea, which 

is the port of Lima, the capital of that part of S. A- 
merica, and particularly of Peru. 'The foreign ſhips, 
which have leave to trade along that coaſt, are obliged 
to unload here, paying 13 per cent. of the price they 
ſell for, if the cargo be entire, and even 16 per cent. 
if otherwiſe; beides which they pay 3 per 1000, 
duty for conſulſhip, and ſome other ſinall royal rights 
and claims, 

ADMINISTRATION, a term uſed by anatomiſts for the 
art of diſſecting with propriety, ; 

ADMINISTRATOR, in Scots law, a perſon legally 
impowered to act for another whom the law preſumes 
incapable of acting for himſelf, Thus tutors or cura- 
tors are ſometimes ſtyled admin:ifrators in law to pu- 
pils, minors, or fatuous perſons. Bat more yenerally 
the term is uſed to imply that power which is confer- 
red by the law upon a father over the perſons and e- 
ſtates of his children during their minority, See Law, 
title, Minors, and their tutors and curators. 

ADMINISTRATOR, is ſometimes uſed for the preſident 
of a province; for a perſon appointed to receive, ma- 
nage, and diſtribute the revenues of an hoſpital or re- 
ligious houſe ; for a prince who enjoys the revenues 
of a ſecularized biſhoprick; and for the regent of a 
kingdom, during a minority of the prince, or a va- 
cancy of the throne. 

ADMINISTRATRIX, a woman who acts as admini- 
ſtrator. 

ADMIRABILIS, in botany, a ſynonime of the mirabi- 
lis. See MizaBruis. | 

ADMIRABILIS /a/, the ſame with Glauber's ſalt. See 
GLAUBER'S SALT, 8 

ADMIRAL, in maritime affairs, a great officer who 
commands the naval forces of a kingdom or ſtate. 

High AbuikAL, in the law of Scotland, a judge in- 
veſted with ſupreme juriſdiction in all maritime cauſes 
within Scotland. See Law, title, Supreme judges, 
and courts of Scotland. | 

ADMIRAL alſo denotes the commander in chief of a ſingle 
fleet or ſquadron ; or, in general, any flag - officer what- 
ever. In the Britiſh navy, beſides the admiral who 
commands in chief, there are the vice-admiral, who 
commands the ſecond ſquadron; and the rear-admiral, 
who commands the third, The admiral carries his 
flag at the main-top-maſt-bcad; the vice-admiral at 
the fore-top-maſt-head ; and the rear-admiral at the 
mizen-top-maſt-head. See FLAG. 

Vice-A bust likewiſe denotes an officer inveſted with 
the juriſdiction of an admiral, within a certain diſtri. 
There are a number of ſuch in G. Britain. 

ADMIRAL, 
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ADMIRAL is alſo an appellation given to the moſt con- 
ſiderable ſhip of a fleet of merchant-men, or of the 

- veſſels employed in the cod-filhery of Newfoundland. 
This laſt has the privilege of chuſing what place he 
pleaſes on the ſhor2 to dry bis fiſh; gives proper or- 
ders, and appoints the fiſhing places to thoſe who come 
after him; and as long as the fiſhing-ſeaſon continues, 
he carries a flag on his main-malt, 5 

AbuikAk, in zoology, the Engliſh name of a ſpecies of 
the voluta, a ſhell ſiſh belonging to the order of ver- 
mes teltacea, See VoLUTAa. 

High Court of ADMIRALTY, in Scotland, the court 
in which the high-admiral is judge, See Abu 
KAL. a 

ADMIRATION, in general, denotes ſurpriſe, wonder, 
or aſtoniſhment at any extraordinary event. Some- 
times alſo it ſignifies the expreſſion of wonder, 

ADMISSION, among ecclefiaſtical writers, is the act of 
a biſhop's allowing a clerk to be properly qualified for 
ſerving a cure, 

ADMITTENDO clerics, in the Engliſh law, a writ 

ranted to a perſon who has recovered his right of pre- 
— againſt the biſhop, Oc. in the common pleas, 
by which the biſhop, or metropolitan is ordained to ad- 
mit his clerk. 

ApmiTT&xDO in ſecium, in the Engliſh law, a writ 
for the aſſociation of certain perſons to juſtices of aſ- 
ſize formerly appointed. 

ADMONITION, in eccleſiaſtical diſcipline, is a formal 
warning of an offender of his irregularities, and ad- 
viſing him to reform. 

ADMONITIO iam, among the Romans, a milita- 
ry puniſhment, not unlike our whipping, orly it was 
performed with vine-branches. 

ADMORTIZATION, in the feudal cuſtoms, the re- 
duction of the property of lands or tenements to mort- 
main. See MoxTmain. 

ADNATA, inanatomy, one of the coats of the eye, whieh 
is alſo called conjunitiva and ailuginea. Sec Axa- 
Tomy, Part VI. 

AnvwaTAa, is alſo uſed for any hair, wool, or the like, 
which grows upon animals or vegetables. 

ADNOUN, a term uſed by ſome grammarians for an 
adjective, 

AD de, implied the higheſt degree of perfection, among 
ancient philoſophers, 

ADOLESCENGE., the flower of youth, or time of 
growth in the human ſpecies, commencing at infancy, 
and rerminating in manhood. 

ADOLPH Fredrict's Schacht, a ſilver- mine in Sweden, 
_— from 1742 to 1747, produced a great deal of 
Iver, 

ADOM, in geography, a populous village in the pro- 
vince of Stuhl-Weifſenberg, belonging to Hungary. 
Ir lies in a fruitful country, towards the river Da- 
nube, 19. 20. long. 47. 30. lat. 

ADONAI, one of the names of the Supreme Being in 
the ſcriptures. The proper meaning of the word is 
my lords, in the plural number, as deni is my lord 
in the ſingular, 


ADONLA, in mytho!ogy, feſtiva's in honour of Venus, 
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and in memory of Adonis, with whom ſhe is ſaid to 
bave been in love. 

ADONIAS, ia botany, an obſolete name of the anemone. 
Sce ANEMONE, 

ADONIDES, in botany, a name given to botaniſts who 
deſcribed or made catalogues of plants culuvated in 
any particular place, 

ADONION, in botany, an obſolete name of a ſpecies of 
ſouthernwood. a 

ADONIS, in zoology, See Exocotrtvs. 

Avonis, in botany, a genus of the polyandria poly- 
gynia claſs. "The Engliſh names arc, adonis-flower, 

_ pheaſant's eye, red maithes, or red morocco, The 
calix of this genus is pentaphyllous, the petals are 
ſive, and the leeds are naked. There are fire ſpecies 
of the adonis, viz. the eſtivalis, autumnalis, verna- 
lis, appennina, and capenſis; none of which are natives 
of Britain, excepting the autumaalis, See Flate III. 
fig. 1. which repreſents the adonis appenrina. 

Apon1s potio, in. antiquity, an ancient beverage made 
of wine, mixed with flower of roaſted adon, It was 
the ſame with cyceon. 

ADOPTIANI, in church hiſtory, a ſect of antient he- 
retics, followers of Felix of Urgel, and Elipand of 
Toledo, who, towards the end of the eighth century, 
advanced the notion, that Jeſus Chriſt, du his human 
nature, is the Son of God, not by nature, but by adop- 
tion. 

ADOPTION, a ſolemn act whereby any one takes an- 
other man's ſon into his family, and makes him his 
heir, inveſting him wich all the rights and privileges 
of a ſon, 

ADOPTIVE, in general, ſignifies any thing adopted. 
Thus we ſay, adepiive children, &c. 

Aborrivt arms, in heraldry, or, arms ef adoÞtion, 
thoſe which a perſon enjoys by the gift or conceilion of 
another, and to which he was not otherwiſe intitled. 

ADOPTIVI. Sec ApoeTiaxi. 

ADORATION, is the homage and ſubmiſſion due to 
the Supreme Being. 

ADOSSEE, in heraldry, ſignifies two figures or bearings, 
being placed hack to back. Thus the arms of the 
dutchy of Bar are two bars adofſce, or back to back. 

ADOUR, the name of a river of France, which riſes in 
the mountains of B:gorre, and running N. by Tarbes 
through Gaſcony, atterwards turns E. and, paſhng by 
Dax, falls into the bay of Biſcay, below Faycnne. 

ADOXA, or 'Tunsxos: MoscHaTtEL, in botany, a 
enus of the oftandria tetragynia claſs. 'I here is on- 
ly one ſpecies of the adoxa, which is @ native of Bri- 
tain and other parts of e 

ADPERCEPTION, a term uſed by Leibnitz for the act 
whereby the mind becomes conſcious of its perceptions. 

AD pendus emniun, among phyſicians, an abbreviayon 
io their preſcriptions, ſignify ing that the hut mention- 
ed en is to weigh as much as all the reſt to- 
gether, 

AD gued damnum, in the Engliſh law, a writ directed 
to the ſheriff, commanding him to enquire into the da- 
mage which may befal trum granting certein privile ges 
to a place, as @ fair, market, or the like, 

ADRA, 
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ADRA, in geography, a ſea-port town of Spain, in the 
kingdom of Granada, 37 miles 8. E. of Granada, 
and 12 8. W. of Almeria, 1. 10. W. long. 36. o. lat. 

ADRACANTH. Sce TrxzacacaxTH. 

ADRACHNE, in botany, an obſolete name of a ſpecies 
of arbutus, See ARBuUTUS, 

ADRAMMELECH, in antiquity, or mythology, a 
deity worſhipped by the inhabitants of Sepharvaim, a 
people planted in the Holy Land by the kings of Aſ- 
{yria, after Salmanazar had taken Samaria, and put 
a ſinal period to the kingdom of Iſrael. The wor- 
ſhippers of Adrammelech burnt their children in the 
firc to the honour of that idol. The name is Perſian, 
and ſigniſies the magnificent king. | 

ADRIUNE, in botany, an obſolete name of the cycla- 
men. See CYCLAMEN, 

ADROBE, the name of two riyers in that part of Aſia- 
tic Tartary which is ſubject to Moſcovy : They both 
fall into the Wolga beneath Cazan. 

ADSCRIPTS, a term uſed by ſome mathemaricians for 
the natural tangents. See TANGENT. 

ADSIDELLA, in antiquity, the table at which the 
flamens ſat during the ſacrifices. 

ADSTAT, a ſmall town belonging to Denmark in the 
iNand of Iceland, not far from Holar. 

ADSTRICTION, among phyſicians, a term uſed to de- 
note the rigidity of any part. 

ADVANCE, in the mercantile ſtyle, denotes money 
paid before goods ate delivered, work done, or buſi- 
neſs performed. 

ADVANCED 4aitch, in fortification, is that which ſur- 
' rounds the glacis or eſplanade of a place. 

Avnvancep guard, or vanguard, in the art of war, the 
firſt line or diviſion of an army, ranged, or marching 
in order of battle; or, it is that part which is next 
the enemy, and marches firſt towards them. 

AovA Nc guard, is more paticularly uſed for a ſmall 
arty of horſe ſtationed before the main-guard, 

AUDVANCER, among ſportſmen, one of the (tarts, or 
branches of a buck's attire, between the back antler 
and the palm. b 

ADUAR, in the Arabian and Mooriſh cuſtoms, a kind 
of ambulatory village, conſiſting of tents, which theſe 
people remove from one place to another, as ſuits their 
conveniency. 

ADVENT, in the kalendar, properly ſignifies the ap- 
roach of the feaſt of the Nativity. It includes four 
undays, which begin on St Andrew's day, or on the 

Sunday before or after it, During advent, and to the 
end of the octaves of Epiphany, the ſolemnizing of 
marriage is forbid, without a —— licence. 

ADVENTITIOUS, an epithet applied to any thing that 
is accidental or fortuitous. 

AD VENTREM r#rſticiendum, in law, a writ by which 
2 woman is to be ſearched whether ſhe be with child 
by « former huſband, on her with-holding of lands 

from the next, failing iſſue of her own body. 

ADVENTURE, in a general ſenſe, ſome extraordina- 
ry or accidental event, It alfo denotes a hazardous 
or d&1ficule undertaking. 

Bill of Hut,, ainong merchants, a writing fign- 
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ed by a merchant, teſtifying the goods mentioned in 
it to be ſhipped on board a certain veſſel belonging 
ro another perſon, who is to run all hazards; the 
merchant only obliging bimſelf to account to him for 
the produce, 

ADVENTURER, in a general ſenſe, denotes one who 
hazards ſomething, | 

ADVERB, in grammar, a word joined to verbs, ex- 
preſſing the manner, time, Cc. of an action: thus, 
in the phraſe, he was warmly attached to the intereſt 
of his maſter, the word warmly is an adverb. See 
GRAMMAR. | 

ADVERSARIA, among the ancients, a book of ac- 
counts, not unlike our journals, or day-baoks. It is 
more particularly uſed for a kind of common-place+ 
book. See ComMMONn-PLACE-BOOK. 

ADVERSARY, a perſon who is an enemy to, or oppo- 
ſes another. 

ADVERSATIVE, in grammar, a word expreſſing ſome 
difference between what goes before and what follows 
it. Thus, in the phraſe, he is an honeſt man, but a 
great enthuſiaſt, the word but is an adverſative con- 

unction. WK 34 

ADVERSATOR, in antiquity, a ſervant who attended 
the rich in returning from ſupper, to give them notice 
of any obſtacles in the way, at which they might be apt 
to (tumble, 

ADVERTISEMENT, in a general ſenſe, denotes any 
information given to perſons intereſted in an affair; 
and is more particularly uſed for a brief account of an 
affair inſerted in the public papers, for the information 
of all concerned. | 

ADULT, an appellation given to any thing that is ar- 
rived at maturity: Thus we ſay, an adult perſon, an 
adult plant, &c. Among civilians, it denotes a youth 
between fourteen and twenty-five years of age. 

ADULTERATION, the act of debaſing, by an impro- 

r mixture, ſomething that was pure and genuine 

ADULTERY, an unlawtul commerce between one mar- 
ried perſon and another, or between a married and un- 
married perſon. See ScoTs Law, titles, Marriage, 
and Crimes. 

ADVOCATE, among the Romans, a perſon who un- 
dertook the defence of cauſes, The term is ſtill kept 
up in all countries where the civil law obtains, 

King's Abvocark, is the principal crown-lawyer in 
Scotland, His buſineſs is to act as a public proſecu- 
tor, and to plead in all cauſes that concern the crown ; 
but particularly in ſuch as are of a criminal nature, 
The office of King's advocate is not very ancient: It 
ſeems to have been eſtabliſhed about the beginning of 
the 16th century. Originally he had no power to 
proſecute crimes without the concurrence of a private 
parry but in the year 1597, \he was impowered to 
proſecute crimes at his own inſtance, 

Faculty of ApvocaTtes, in Scotland, a reſpectable bo- 
dy of lawyers, who plead in all cauſes before the 
Courts of Seſſion, Juſticiary, and Exchequer, They 
are alſo intitled to plead in the houſe of peers, and o- 
ther ſupreme courts in England. 


In the year 1660, the faculty founded a library 
vpon 
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a very extenſive plan, ſa ed by that learned 
RES lawyer Sir 3 of Roſe- 
haugh, advocate to King Charles II. and King James 
VII. who enriched it with many valuable books. It 
has been daily increafing ſince that time, and now con- 
tains not only the beſt collection of law-books in Eu- 
rope, but a very large and ſelect collection of books on 
all ſubjects. Beſides, thiF library contains a great 
number of original manuſcripts, and a vaſt variety of 
Jewiſh, Grecian, Roman, Scots, and Engliſh coins 
and medals, ' 

A candidate for the office of an advocate undergoes 
three ſeveral trials : The firlt is in Latin, upon the ci- 
vil law and Greek, and Roman antiquities; the ſecond, 
in Engliſh, upon the municipal law of Scotland; and 
in the third, he is obliged to defend a Latin theſis, 


which is impugned by three members of the faculty. 


Immediately betore putting on the gown, the candidate 
makes a ſhort Latin ſpeech to the lords, and then takes 
the oaths to the government and de fideli. 

The faculty at preſent conſiſts of above 200 mem- 
bers, 
recleſt profeſũon in Scotland, many gentlemen of for- 
tune take the degree of advocate, without having any 
intention of practiſing at the bar. This circumſtance 
greatly increaſes their number, gives dignity to the 

_ profeſſion, and enriches their library and public fund. 
It is from this reſpectable body, that all vacancies on 
the bench are generally ſupplied, 

Fiſcal Abvocarx, i advocatur, in Roman antiqui- 
ty, an officer of (tate under the Roman Emperors, who 
ng in all cauſes wherein the #/cus, or private trea- 
ury, was concerned. 

Conſiſtorial AbvocarESs, officers of the conſiſtory at 

ome, who plead in all oppoſitions to the diſpoſal of 
beneſices in that court; they are ten in number. 

Avpvocart ef a cih, in the German polity, a magi- 
2 appointed in the Emperor's name to adminiſter 
uſtice. 

Bill of ADVOCATION, in Scots law, a writing drawn 
up in the form of a petition, whereby a party, in an ac- 
tion before an inferior court, applies to the ſupreme 
court, or court of Seſſion, for calling the action from 
the inferior court before itſelf, See Law, title, Ju- 
riſdition, and judges in general, | 

Letters of ADbvoc Arto, in Scots law, the decree or 
warrant of the court of Seilion upon cogniſance of the 
facts ſet forth in the bill, drawn up in the form of a 
ſummons, and paſſing under the ſignet, diſcharging the 
interior judge and all others from further proceture in 
the — and advocating it to itſelf. See Bill of 
ADvOCATION, 

ADVOCATIONE decimarum, a writ which lies for 
claiming a fourth part for tithes, or upwards, belong- 
ing to any church, 

ADVOUSON, or Anvovzrtx. See Apvowzon. 

ADVOU, in law, ſignifies the patron of a church, or 
he who has a right to preſent to a benefice, | 

Paramount ADVOWEE, is uſcd for the king, as be- 
ing the highelt patton. 

ADVOWING, Sce Avowinxg, + wi 
Vox, I. No, 2. 3 


« 
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 ADVOWTRY, a term uſed in ſome old law-books for 


As an advocate or lawyer is eſteemed the gen- 


. Miz Gr 1 


adultery, 


 ADVOWZON, in law, is the right of patronage, or 


reſenting to a vacant benefice. 


.ADUST, among phyſicians, a term applied to the blood, 


&c. when too hot and fiery. 
ADUSTION, among phyſicians, the ſame with inflam- 


mation, 


_ADYTUM, in pagan antiquity, the moſt retired and fa- 


cred place of their temples, into which none but the 
rielts were allowed to enter. | 

ADZEL, a ſmall crown of Livonia, ſituated on the ſouth- 
lide of the river Aa, about ten German leagues ſouth- 
welt of Dorpt. 

AACEA, in Grecian antiquity, ſolemn feſtivals and 
games celebrated at Ægina, in honour of Zacus ; who, 
on account of his juſtice upon carth, was thought to 
to have been appointed one of the judges in hell. 

ACHMALOTARCHA, in Jewiſh antiquity, the title 
given to the principal leader or governor of the Hebrew 
captives reſiding in Chaldea, Aſlyria, and the neigh- 
bouring countries. 

ADES, in Roman antiquity, beſides its more ordinary 
ſignification of a houſe, likewiſe ſignified an inferior 
kind of temple, conſecrated to ſome deity. 


 ADICULA, a term uſed to denote the inner part of 


the temple, where the altar and ſtatue of the deity flood. 

ADILATE. the office of zdile, ſometimes called ed:- 
lity. See the next article, a 

ADILE, in Roman antiquity, a magiſtrate whoſe bu- 
ſineſs it was to ſuperintend buildings of all Kinds, but 
more eſpecially public ones, as temples, aquzduts, 
high-ways, bridges, Oc. 

XDITUUS, in Roman antiquity, an officer belonging 
to the temples, who had the charge of the offerings, 
treaſure, and ſacred utenſils, The female deitics had 
a woman-officer of this kind called edirua, 

AGAGROPILA, a ball compoſed of a ſubltance reſem- 
bling hair, generated in the ſtomach of the chamois- 
goat, This ball is of the fame nature with thole found 
in cows, hogs, Cc. : 

AGILETHRON, in botany, an obſolete name of th 
mercurialis, See Mace! . 

A.GIAS, among phyſicians, a white ſpeck on the pupil 
of the eye, which occaſions dunaeſs of Gght. Y 

AGILOPS, among phylicians, a ſpecies of abſceſs.- Sce 


SURGERY, title, AM abſceſes, or tumors. 


Actors, in botany, a geuus of the polygamia monecia 


claſs, There are five ſpecies of this plant, which+is a 
kind of graſs, iz. the ovata, caudara, ſquarroſa, 
triuncialis, and incurvata, only the laſt of which is a 
native of Britain, and grows by the ſea-ſhore, The 
Engliſh name is ſea-hbard-graſs. 7 

AGINETIA, in botany, ny th of a ſpecics of oro- 
banche, Sec OxoBancuHe. 

AGIPAN, in heathen mythology, a denomination given 
to the god Pan, becauſe he was: reprelented with the 
horns, Te 8, feet, Cc, of a goat. * 

ſor 


GIS, in heathen mythology, is particularly uſed 
the ſhield or cuiraſs of Jupiter and Pallas. | 
AGIUCHUS, in heachen 2 a fürname of Ju- 
| puer, 
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piter, giren him on account of his having been ſuckled 
by a goat. 

AGLEFINUS, or HAbpoc x, in ichthyology, a ſpe- 
- cies of the gadus. See Gapvs. 
AGOCEPHALUS, in ornithology, an obſolete name 
of a ſpecies of tringa. See TxinGa. 
AGOCERAS, in botany, an obſolete name of a ſpecies 
of ononis. See Ononis. 
ZAZGOCERATOS, in botany, a ſynonime of the hugo- 
nia, See HuGonta. 
Z£GOLETHRON, in botany, an obfolete name of the 
rhododendron hirſutum. See RHoDoptEnDRON, 
AGONICHUS, in botany, an obſolete name of the li- 


thoſpermum. See LiThosrERMUM, 


 AZGOPHTHALMUS, a name given to any of the ſe- 


mipellucid gems with circular ſpots in them, reſembling 
the eye of a goat, 

AGOFOGON, in botany, an obſolete name of the tra- 

\ gapodon, See 'TrxacarononN. 

A.GOPODIUM, a genus of the pentandria digynia 
claſs. There is but one ſpecies of this plant, which 
is a native of Britain and other parts of Europe, 
The Engliſh name is herb-gerard, gout-weed, or aſh- 
weed. 

AGYPTIACUM, in pharmacy, the name of ſeveral 
detergent ointments. 

AGYPTILLA, the name of a ſtone variegated with 
different colours, and ſaid to be capable of giving wa- 
ter the colour and taſte of wine, 

AINAUTA, in antiquity, a denomination given to 
the ſenators of Miletus, becauſe they held their deli- 
berations on board a ſhip, and never returned to land 
till matters. had been agreed on. 

#FLURUS, in Egyptian mythology, the deity or god of 
cats; repreſented ſometimes like a cat, and ſometimes 
like a man with a cat's head. . 

ANEATORES, in Roman antiquity, a general name 
for the muſicians of an army. 

ANIGMA, denotes any dark ſaying, wherein ſome well- 
known thing is concealed under obſcure language. 

AN!|GMATOGRAPHY, or Axi1G6maTHOLOGYy, the 
art of reſolving, or making ænigmas. 

AOLIC, in a general ſenſe, denotes ſomething belong- 
ing to MHolis. 

Folic diale(t, among grammarians, one of the five 
dialects of the Greek tongue, agreeing in molt things 
with the Doric dialect. See Doric, 

Fol ic verſe, in proſody, a verſe, conſiſting of 55 "OR 
bus, or ſpondee; then of two anapeſts, ſeparated by a 
long ſyllable; and laſtly, of another ſyllable, Such as, 


O fleiliferi conditor orbis. 


AOLIPILE, a hollow metalline ball with a ſender 
neck, or pipe; Which after being filled with water, 
and a great degree of heat applied to it, the water 
iſſoes Gut with great velocity in the form of an elaſtic 

* our. Sec PWEUU ATIs. 

LIS, in ancient geography, a country lyin the 
welt. rn coaſt of Afia ©: NE Ong 

AF OLUS, the god of the winds. 


KON, figaities the age or duration of any thing. 
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Eon, among the Platoniſts, was uſed to denote any vir- 
tue, attribute, or perfection. 

Aon, in mythology, the firſt woman, according to the 
Pheœnician writers. x 

Aon, among anatomiſts, an obſolete name for the ſpinal 
marrow. - 

A ONIAN, in botany, an obſolete name of the ſedum ma- 
jus. See Sepun. £ 

ERA, in chronology, a ſeries of years commencing from 
a certain fixed point of time, called an epocha ; thus 
we ſay, the Chriſtian zta, that is, the number of years 
elapſed ſince the birth of Chriſt. See AsTRONoOMY, 
Of the diviſion of time. | 

Ara of Nabenaſſar. See NaBONASSAR, 

Ara of the Hegira, See HeGira. 

ARARIUM, in Roman antiquity, the treaſury or place 
where the public money was depoſited. 

ZArxarnum privatum, was the emperor's privy purſe, or 
place where the moneys ariſing from his private patri- 
mony were depoſited. 

ARARIUS, in a general ſenſe, denotes any perſon em- 
ployed in coining or managing the public monies. 
Axarivs was more particularly uſed by the Romans 
for a degraded citizen, whoſe name had been ſtruck off 

the liſt of his century. 

The ærarii were ſo called on account of their being 
hable to all the taxes and other burdens of the ſtate, 
without enjoying any of its privileges. Hence, inter 
ararios referri, was a more ſevere puniſhment than 
tribu moveri. 

AERIAL, in a general ſenſe, denotes ſomething parta 
king of the nature of air; thus, aerial ſubſtance, acri- 
al particles, Gc. 

AERIANS, in church-hiſtory, a branch of Arians, who, 
to the doctrines of that ſet, added ſome peculiar dog- 
mas of their own ; as, that there is no difference be- 
tween biſhops and prieſts; a doctrine maintained 

many modern divines, particularly of the preſbyterian 
and reformed churches. 

AERICA, in ichthyology, a ſynonime of the clupea he- 
rengus, or herring, See Civyea. 

Flos ARIS, among alchemiſts, ſmall ſcales procured 
from copper melted by a ſtrong heat ; it is ſometimes 
uſed for ærugo or verdegris, 

AEROGRAPHY fignifies a deſcription of the air, eſpe- 
cially of its dimenhons, and ether moſt obvious pro- 
perties; in which ſenſe it differs but little from ar- 
logy, which is a ſcientifical account of the nature and leſs 
obvious properties of air. See PhzumarTi1Ce. 

AEROMANCY „a ſpecies of divination performed by 
means of air, wind, Cc. It is alſo uſed for the art 
of foretelling the various changes of the air and wea- 
ther, by means of baromerers, hygrometers, Ge. 

AEROMETRY, the art of meaſuring the motion, gra- 
vity, elaſticity, rarefaQtion, ation, Cc. of air. 
Sce PNEUMATICS. . 

ITT, among phyſicians, ſignifies the dread 
Ot Air. 

AEROPHYLACEA, a term uſed by naturaliſts for ca- 
verns or reſervoirs of air, ſuppoſed to exiſt in the 
bowels of the earth. 

ARRA, 
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ERRA, a ſmall town of Portugal, in the province of 
Eſtramadura, ſituated upon the river Zatas. 

AERESCHO T, a town of the Dutch Netherlands, ſi- 
tuated in Brabant, about fifreen miles eaſtward of 
Mechlin. 

AZRUGINOUS, in ornithology, the trivial name of a 
ſpecies of falco. See Farco, 


Arxvcinovs, an epithet given to ſuch things are re- 


ſemble or partake of the nature of the ruſt of cop- 


r. 

| RU, properly ſignifies the ruſt of copper, or ver- 
degris; but is applied indifferently to ruſt of any kind. 

ARUGO l a kind of reddiſh ſlimy matter, ſepara- 
ted from Egyptian natrum ; probably a mixture of 
bitumen and a red earth. 

AFRUSCATORES, in antiquity, a kind of ſtrolling 
beggars, not unlike gypſies, who drew money from 
the culo by fortune-telling, Sc. It was alſo a 
denomination given to gripping exactors, or collectors 
of the revenue. 

AERY, or A1zxy, among ſportſmen. See Alkv. 

AS, properly ſignifies copper, or money coined of that 
metal. b eee 5 

As flavum, yellow copper, among the Romans, an ap- 
1 given to the coarſer kinds of braſs. See 

RASS, 

Es caldarium, the name of a certain regulus of antimo- 
ny, employed in preparing the fine blue colour called 
malt. 

s /tum, a preparation of copper, by expoſing plates 
of it in a reverberatory furnace, till they — 5 in- 
to a powder, which is called 2. 1 It is uſed for 
colouring glaſs, eating off dead fleth, or cleanſing foul 


ulcers. 
SALON, in ornithology, an obſolete name of a ſpecies 
of falco. See Falco. 


SCH, in ichthyology, an obſolete name of a ſpecies of 
ſalmo. See Sal Mo. 

ASCHYNOMENE, in botany, a genus of the diadel- 
phia decandria claſs. There are ſeven ſpecies of this 
_ none oFwhich are natives of Britain. The ca- 
ix of the æſchynomene is bilabiated, and the pod joint- 
ed. It is alſo a ſynonime of ſeveral ſpecies of the mi- 
moſa, or ſenſitive plant. See Minos. | 

ASCULANUS, or Mars, in mythology, a deity who 
N over the coinage of copper - money. 

ESCULAPIUS“ ſerpent, or Corus AE8curarn. 
See Corus. | 

A.SCULUS, in botany, a genus of the heptandria mo- 
nogynia claſs. There are only two ſpecies of it, viz. 
the caſtanum, and the pavia, both natives of India, 
The calix of the æſculus is monophyllous with five 
teeth ; the corolla has five petals unequally coloured, 
and inſerted into the calix. 

ASTIMATIO capitis, a term met with in old law-books 
for a fine anciently ordained to be paid for offences 
committed againſt perſons of quality, according to their 
ſeveral degrees. 

ASTIVAL, in a general ſenſe, denotes ſomething con- 
netted with, or belonging to ſummer. Hence, zſlival 
lign, æſtival ſolſtice, &c. 
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ASTUARTIA, in geography, denotes an arm of the 
ſea, which runs a good way within land. Such is the 
Briſtol channel, and many of the friths of Scotland. 

ASTUARIES, ia ancient baths, were ſecret paſſages 
from the hypocauſtum into the chambers. See Barn, 
and HyrocausTUM, 

ASTUARY, among phyſwians, a vapour-bath, or any 
other inſtrument for conveying heat to the body. 

ETH, or Arn, a itrong little rown in the Auſtrian 
Netherlands, and province of Hainault, fituated on 
= river Dender, about twenty miles S. W. of Bruſ- 
els. 

ATHALE, a term uſed by the ancients for the cadmia 
fornacum. Sce CaDbMA. f 

ATHALIES, a name given by the Greeks to the ſedum. 
See SzDun. 

ATHER, the name of an imaginary fluid, ſuppoſed by 
ſeveral authors, both anciegs and modern, to be the 
cauſe of gravity, heat, light, muſcular motion, ſenſa- 
tion, and, in a word, of every phænomenon in nature. 
Anaxagoras maintained that æther was of a ſimilar na- 
ture with fire; Perrault repreſents it as 7200 times 
more rare than air; and Hook makes it more denſe 
than gold itſelf, Whoever has an inclination to know 
the various hypotheſes concerning æther, may conſule 
Shebbere, Perrault, Hook's poſthumous works, A. 
Erud, Lipſ. 1716, Bernouilli's Cogitat. de gravitate 
axtheris, &c. &c, : 

Before the method of philoſophiſing by induction was 
known, the hypotheſes of philoſophers were wild, fan- 
ciful, ridiculous, They had recourſe to æther, occult 
qualities, and other imaginary cauſes, in order to e 
plain the various phænomena of nature: But fince 
the days of the great Lord Verulam, who may be ſtyled 
the parent of genuine philoſophy, a contrary courſe has 
happily been followed. He convinced the world, that 
all knowledge muſt be derived from experiment and 
obſervation; and that every attempt to inveltigate 
cauſes by any other means muſt be unſucceſsful. Since 
his time, the belt philoſophers have followed the tract 
which he pointed out, Boyle, Locke, Newton, Hales, 
and a few others, in little more than one century, 
have improved and extended ſcience far beyond what 
the accumulated force of all the philoſophers ſince the 
creation had been able to effectuate: A ſtriking proof 
both of the comprehenſive genius of Bacon, of the 
folidity of his plan of ;avelligntion. 

It muſt indeed be acknowledged, that there is a pro- 
penſity in the human mind, which, unleſs it be pro- 
perly reſtrained, has a direct rendency both to corrupt 

cience, and to retard our progreſs in it. Not contented 
with the examination of objects which readily fall with- 
in the ſphere of our obfervation, we feel a ſtrong de- 
fire to account for things which, from their very na- 
tare, muſt, and ever will, clude our reſearches. Even 
Sir Iſaac Newton himſelf was not E againſt this 
temptation, It was not enough that he had diſcovered 
the nature of light and colours, the application of gra- 
vity to the motions of the heavenly bodics, &. he muſt 
further, and attempt to affign the cauſe of gravity it- 

But, how does he proceed in this mattet Not in 
we 


in 


* 7 
dene 


— ©. a - w- 


— 
— 
— . 


—— — 


— 


* 
3 


—— — —— — 


3 — 2285 
LY 
- 


WF ad 
> . nh 


— — — 

- 0 — — 
- 
- 


E T H 
ö the way of experiment, which had led him to his former 


coveries, but in the way of conjefture, which will 
never ew any man to truth. He had recourſe to a 
ſubtile Elaſtic ether, not much different from that of 
the ancients, and by it accounted for every thing he 
did nat know, ſuch as the cauſe of gravitation, muſcu- 
lar motion, ſenſation, &c. 


Notwithſtanding the reputation of Sir Iſaac, philo- 


ſophers have generally looked upon this attempt as the 
foible of a great man, or, at leaſt, as the molt uſeleſs 
part of his works; and accordingly peruſe it rather as 
a dream or a romance, than as having any connection 
Wi 
late attempts have been made to revive this doctrine of 

zether, particularly in a diſſertation De ortu animalium 
calcris, publiſhed in May laſt. 


ſcience. But we are ſorry. to. find, that ſome 


As the revival of an old doctrine becomes in ſome 


meaſure a new one, we ſhall plead no other apology 
for inſerting a ſpecimen of the method of reaſoning 
employed in this diſſertation. 

The author makes frequent uſe of a ſpecies of ar- 
HE termed dilemma by logicians. 


For example, 
the firſt part of the work, after endeavouring to 


prove that animal heat cannot be owing to fermenta- 
tion, the motion of the fluids, and other cauſes that 
© Have uſually been aſſigned, he draws this concluſion; — 


If none of theſe caufes are ſufficient to produce the 
effect; therefore, by dilemma,” ſays he, it mult be 
ſought for in the nature and action of the nerves.” 


This is a new ſpecies of dilemma : — If the author 
had proved, that the cauſe of heat in animals could 
not poſſibly exiſt any where, but either in fermenta - 
tion, the motion of the fluids, Cc. or in the nerves, 
© after having diſproved its exiſtence in all the reſt, his 
conclufion in favour of the nerves would have been juſt; _ 
but, as he has not ſo much as attempted this, the 
% cConcluſion is not only falſe, but ridiculous, 


However, upon the authority of this dilemma, the au- 


thor firlt gives what he calls a Compend of a new doc- 
trine concerning the nerves, and then proceeds to inquire 
in what manner the nerves produce animal heat: He 
tells us,“ That he (cogitatio) and ſenſation depend 
© » 68 


upon I either on the extremities of the nerves, 
or the ſenſorium commune, and the conſequent mo- 
tions produced by theſe impulſes: That theſe motions 
are ſo quick, as to be almolt inſtantaneous: That as 
all motion is mechanical; therefore thought, ſen- 
ſation, and muſcular motion, mult likewiſe be me- 
chanical : That ſuch quick motions cannot be pro- 
duced without the intervention of ſome extreme- 
ly elaſtic power; and, as Sir Iſaac Newton has 

own, that the impulſes which occaſion the diffe- 
rent ſenſations muſt be owing to an elaſtic power ; 
therefore the muſcular motions of animals muſt be 
occaſioned by the oſcillations of ſome elaſtic power.” 
But,” ſays - mas this elaſtic pawer cannot ex- 
iſt in the ſolid nervous fibres, nor in any inclaſtic 
fluid; therefore, by dilemma, it mult exiſt in an 
elaſtic fluid; and hence alſo, by the former dilemma, 
this elaſtic fluid muſt be ſeared, either in the nerves, 
or in their medullary ſubſtance,” 
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Here again the author calls Sir Iſaac into his aſfiſt- 


ance.— What confirms this opinion,” ſays he, ** is 
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the, Newtoman æther, which pervades all nature, 
and which, with a few variations in its modification, 
Sir Iſaac has ſhown to be the cauſe of coheſion, e- 
laſticity, | gravity, electricity, magnetiſm, Gc. in 
the following manner: 1. As the rays. of light, 
when reflected, do not touch the ſolid parts of bo- 
dies, but are reflected a little before they reach 
them, it is plain that the æther not only fills the 
ores of bodies, but likewiſe floats upon their ſur- 
aces; and hence it becomes the — of attraction 
and repulſion.— 2. All metals, and inelaſtic fluids, 
are non- electrics; on the other hand, all ſolid bo- 
dies, metals excepted, are electrics, i. e. proper for 
accumulating æther. But ether, thus accumulated 
in ſuch a variety of bodies, may produce various 
motions in the parts of theſe bodies, without indu- 
cing any change in the bodies themſelves. Hence 
æther, with ſome variations in its modification, is 
ſufficient to account for all the phænomena of elec- 
tricity. 3. As iron, by accumulating æther around 
it, exhibits all the wonders of magnetiſm; ſo this 
magnetical zther is more analogous, to the nervous 
ether of animals than any other kind of it, For, 
as the magnetical zrher paſſes along iron without 
changing any part of the iron; ſo the nervous zther, 
in like manner, paſſes along the medullary ſubſtance 
of the nerves, and excites motion in any part that is 
continuous with them, without inducing any change 
in the nerves, — 4. The irritability and life of 
plants, which very much reſemble thoſe in animals, 
cannot be explained by any inelaſtic cauſe, and 
muſt therefore be attributed to an ætherial one. 
Laſtly, As the common ether is differently modi- 
fied in each of the ſubſtances above taken notice 
of, and alſo produces various motions or eſſects pe- 
culiar to each, it likewiſe varies and has ſome' pe- 
culiar qualities when reſiding in animal bodies; ſo 
that the nervous or animal zther is not exactly the 
ſame, but differs in ſome reſpects from thoſe ſpecies 
of æther which give rife to coheſion, gravity, mag- 
netiſm, electricity,“ c. 
Having thus explained the nature and qualities of 


ther, our author {tarts a very important queſtion, viz. 


Whence is æther derived? and whether does it leave 
any body after having once got poſſeſſion of it?“ 


In anſwer to this, he obſerves, ** That certain bodies 


have the power of collecting the electrical matter 
from every circumjacent body, and of accumula- 
ting it in their pores and on their ſurfaces, but do 
not ſuffer it again to tranſmigrate into any other 
body. There are other ſubſtances of an oppoſite 
nature, which do not accumulate the electric mat- 


ter, but inſtantly allow it to _ into others, unleſs 


prohibited by an electric. ence,” ſays he, no- 
thing more is neceflary for ſubſtances of the former 
kind, but to be in ſuch circumſtances as allow them 
io accumulate the electric matter. In the ſame 
manner,” proceeds our author, the nervous ther, 
which is diffuſed through every part of nature, 

« flows 


e 


flows copiouſly into the medullary part of the nerves, 
«« when no-obitacle ſtands in its way: but, when once 
«« jt has got there, it keeps firm poſſeſſion, and never 
„ afterwards leaves it, Now,” ſays he, a quan- 
« tity of æther probably conſtitutes one of the ſtami- 
„ nal parts of animal bodies, and increaſes in propor- 
« tion to their age and growth: For nothing is more 
© ridiculous than to ſuppole that what is commonly 
called the nervous fluid can be daily waſted by la- 
„ bour and exerciſe, and daily repaired by a new ſe- 
« cretion from the brain, To retute this vulgar no- 
« tion, nothing more is neceſſary than to ſay, That 
« it is one of Boerhaave's theories, and muff be falſe, 
„ as all Boerhaave's other theories have been proved 
5 to be ill founded! But æther is of a more fixed 
r and determinate nature; whenever it gets poſſeſſion 
of any ſubltance, it never forſakes it, unleſs the 
« texture and conſtitution of the body itſelf be chan- 
„ged. Hence, continues our author, ** the æther 
*« of an acid body remains as long as the body conti- 
„ nurs to be acid; the ſame obſervation holds with 
« regard to the æther of an alkaline body: But, if 
« theſe two be blended together into a neutral ſalt, 
© the æther mult likewiſe be changed into a neutral ; 
„ and therefore, in the formation of the medullary 
or ſtaminal part of animals, the zther which before 
«© belonged to, or had the properties of ſome other ſub- 
« {tance, is inſtantaneouſly changed into animal zther, 
and remains ſo till che diſſolution of that animal.” 

Our author next obſerves, ** "That bodies require to 
« be ina certain ſtate or condition in order to the for- 
„ mation of an æther that is proper for them, This 
condition of bodies is called an exc:ited ate: Thus, 
* as ſulphur, when fluid, does not receive the electric 
% matter, but, when ſolid, inſtantly receives it; in 
* the ſame manner, the nerves, though properly 
*« formed, do not admit an ether adapted to their 
** nature, unleſs they be ia an excited (tate, Hence,” 
ſays he, the ther of a dead, and that of a /ivir 
% perion, are very different, although the texture — 
figure of the nerves be the ſame, The (tate neceſ- 
* {ary for conſtituting the æther of a living animal, 
ſeems to depend on heat and moiſture ; becauſe theſe 
«« things are abſolutely neceſlary in the conſtitution of 
* life: And hence,” concludes our author, ** the ex- 
« cited ſtate. of the nerves depends on heat and moi- 
«+ ſture. There are alſo certain circumſtances,” fays 
he, which contribute to render the ſtate of the 
*« nerves more or leſs apt for accumulating æther: A 
*« {paſmodic fever, for example, renders the nerves of 
the whole body leſs pervious to the motion of the 
„ther; and hence, in caſcs of this nature, health, 
„and all the o/tal /undtiens, muit be injured.” 

** 'Theſe,” our author obſcrves, are the outlines 
of a zaw doctiine concerning the nature and func- 
„tions of the nerves;” and, upon this foundation, 
proceeds to give his new e of animal hear, 

+ From the foregoing reaſoning,” ſays he, © the 
„heat, as well as all the functions of animals, ſeem 
to be occaſioned by the ofcillations of the nervous 
** #ther betwixt the extremitics of the ſegtient nerves 
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„and the brain, or, more properly, betwixt the brain 
« and muſcles. But electrical æther, az above ob- 
« ſerved, vanes a little from common ether; all in- 
« elaſtic fluids, as was likewiſe formerly remarked, 
« are non- clectrics; and all ſolid bodies, metals ex- 
„ cepted, ate electrics: Theſe circumitances,” ſays 
our author, ** ſeem to be owing to the oſcillations of 
the electtie matter in bodies. In the fame manner,” 
ſays he, © the nature of animals may be ſuch, and the 
«« nerves may be ſo conſtituted, as to form au zther ad- 
«© apred to their nature, and to excite thoſe oſcillationa 
« which occaſign animal heat, Ihe wonderful effects 
„of heat and cold upon the nerves,” continves our 
author, ** confirras this theory: Every ation, and 
« even life itſelf, requires a certain degree of heat ; 
« for, as the heat of the external air is fo variable, ir 
*« was abſolutely neceſſary that animal bodies ſhould 
« be endowed with the faculty of producing a degree 
of heat ſuited to their nature, independent of ex- 
«*« ternal circumitances : Hence we ſee the reaſon why 
* the degree of heat ſo ſeldom varies in the ſame ſpe- 
«© gies of animals, However, although the nervous 
« ther is always ready fur exciting heat by its oſcil- 
&« [ations ; yet, in order to bring about this effect ſyc- 
« ceſsfully, external fNimuli are necefſery, otherwite 
* the æther would be in danger of Hague, which 
* would occalion ſleep, a — and, laſt of all, death. 
„The moſt permanent of theſe Him is the pulia- 
tion of the arteries 3 which is the reaſon why hear 
„is ſo connected with the circulation of the blood, 
© and why many authors have miitaken it four the true 
« cauſe of animal heat.“ 

Our author now concludes with obſerving, „ That 
„ by his theory, the varieties of heat in different parts 
„of the body, the heat and fluſhing of the face from 
„ ſhame, and all the other phanomena of heat in ani- 
mal bodies, admit of a better explanation, than by 
any other theory hitherto iovented.”” ; 

Having thus given a pretty full account of an at- 


tempt to 22 the molt abſtruſe operations of na- 


ture, a3 nearly-as polhble in the very words of the 
author, we cannot deny ourſelves the liberty of ma- 
king a few obſervations. 

To give a formal tefutation of this author's reaſen- 
ing, is no part of our plan, It is, perhaps, wrong 
to lay that he has reaſoned ; for the whole hypothe- 
tical part of his eſſay is a mere farrago of vague aſſer- 
tions, non-entitics, illagical — — and extra- 
vagant fancies, His ether ſcems to be an exceedingly 
tractable ſort of ſubilance: Whenever the qualities of 
one body differ from thoſe of another, a different u- 
dification of ether at once ſolves the phanomenen, 
The zther of iron mult not, to be ſure, be exactly 
the ſame with the nervous ether, otherwiſe it wonul.l 
be in danger of producing ſenſation in place of mag- 
netiſm. Ir ns x likewiſe have been very unpropec 
to give the vegetable æther exactly the fame quali- 
ties with thoſe of animal æther; for, in ſuch a caſe, 
men would run great riſk of ſtriking root in the foil, 
and trees and hedges might eradicate and run about 
the fields. Nothing can by more ludicrous than io (-: 
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a writer treating a mere ens ratienis as familiarly as if 
it were an object of our fenſes : The notion of com- 
pounding the æther of an acid and that of an a/ka/i, 
in order to make a neutral of it, is compleatly ridi- 
culous, But if men take the liberty of ſubſtituting 
names in place of ſacts and experiments, it is an ealy 
matter to account for any thing. 

By this method of philoſophiſing, obſcurity is for 
ever baniſhed from the works of nature. It is impoſ- 
{ible to gravel an ætherial philoſopher. Aſk him what 
queſtions you pleaſe, his anſwer is ready :—* As we 
cannot find the cauſe any where elſe; ergo, by di- 
„ lemma, it mult be owing to zther !” For example, 
alle one of thoſe ſages, What is the cauſe of gravity ? 
he will anſwer, 'Tis ther! Aſk him the caule of 
thought, he will gravely reply, The ſolution of 
„this queſtion was once univerſally allowed to ex- 
„ ceed the limits of human genius: But now, by 
„the grand diſcoveries we have lately made, it is 
as plain as that three and two make five: Thought 
is a mere mechanical thing, an evident effect of cer- 
„ tain motions in the brain produced by the ofcil/a- 
„ tions of a ſubtile elaſtic fluid called ether /” This 
is indeed aſtoniſhing ! 

Such jargon, however, affords an excellent leſſon 
to the true philoſopher, It ſhows to what folly and 
extravagance mankind are led, whenever they de- 
viate from experiment and obſervation in their inqui— 
- ries into nature. No ſconer do we leave theſe only 
faithful guides to ſcience, than we inſtantly land in a 
labyrinth of nonſenſe and obſcurity, the natural pu- 
mlhment of folly and preſumption, ; 

When endeavouring to account for that propenſity 
m the human mind which prompts us to attempt the 
fotution of things evidently beyond our reach, we re- 
collected a paſſage in Swift's works, which explains 
it in the moſt ſatisfactory manner. 

Let us next examine (ſays the Dean) the great 
* jntroducers of new ſchemes in philoſophy, and 
« ſearch till we can find from what faculty of the foul 
the diſpoſition ariſes in mortal man, of taking it 
into his head ro advance new ſyſtems, with ſuch an 
enger zcal, in things agreed on all hands impoſhble 
" % be known; from what ſeeds this diſpoſition 
«* ſprings, and to what quality of humay nature theſe 
* grand innovators have been indebred for their num- 
" ber of diſciples; becauſe it is plain, that ſeveral of 
* the chief among them, both ancient and Meder u, 
» were uſwally miſtaken by their adverſaries, and in- 
„ (deed by all except their own followers, to have been 
„% perſons crazed, or out of their wits; having gene- 
rally proceeded, in the common courſe of their 
« words and actions, by a method very different from 

„the vulger dictates of wnrefired reaſon; agreeing, 
for the moſt part, in their ſeveral models, with 
their preſent undoubred ſucceſſors in the Acade- 
„ wy of modern Bedlam. Of this kind were Epi- 
curus, Diogenes, Apollonins, Lucretius, Paracel- 
fur, Der Carter, and others; who, if they were 
now in the world, tied faſt, and ſeparated from 
** their followers, would, in this «ndiſlinguifhing age, 
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« incur manifeſt danger of phlebotlomy, and whips, 
* and chains, and dart chambers, and fra. For 
% what man, in the natural (tate or courſe of think- 
ing, did ever conceive it in his power to reduce the 
„ notions of all mankind exaQly to the ſame length, 
„ and breadth, and height of his own? Yet this is 
© the firſt humble and civil deſign of all innovators in 
* the empire of reaſon, Now, I would gladly 
<© be informed, how it is poſſible to account for ſuch 
„ imaginations as theſe in particular men, without re- 
« courſe to my phenomenon of vapours, (i. e. æther), 
* aſcending from the lower faculties to overſhadow 
© the brain, and there diſtilling into conceptions, for 
* which the narrowneſs of our mother-tongue has not 
yet aſſigned any other name beſides that of madneſs 
© or phrenzy, Let us therefore now conjeAure how 
it comes to paſs that none of theſe great projectors 
do ever fail providing themſelves and their notions 
« with a number of implicit diſciples ; and I think 
« the reaſon is eaſy to be aſſigned. —For there is a 
« peculiar ſtring in the harmony of human underſtand- 
ing. which, in ſeveral individuals, is exactly of the 
fame tuning. This if you can dextrouſly ſcrew 
up to its right key, and then /rike gently upon it, 
© whenever you have the good fortune to light among 
* thoſe of the ſame pitch, they will, by a ſecret ne- 
« ceſſary ſympathy, ſtrike exactly at the ſame time. 
« And in this one circumſlance lies all the Mill or 
„ /uck of the matter: For if you chance to jar the 
* ſtring, among thoſe who are either above or be- 
„low your own height, inſtead of ſubſcribing to your 
« doctrine, they will tic you ,, call you mad, and 
feed you with bread and water. It is therefore a 
point of the niceſt conduct, to diſtinguiſh and adapt 
«« this noble talent with reſpect to the difference of 
6 perſons and of times, — For, to ſpeak a bold truth, 
« jt is a fatal miſcarriage ſo ill to order affairs as to 
« paſs for a ſvo/ in one company, when in another 
you might be treated as a philoſopher : Which I de- 
« fire fore certain gentlemen of my acquaintance to 
lay up in their hearts as à very ſeaſenable innu- 
« endo.” 

We would not have dwelt ſo long vpon this article, 
had it not been to guard, as far as our influence ex- 
tends, the minds of thoſe who may be unacquainted 
with the genuine principles of philoſophy, from being 
led into a wrong track of inveſtigation. 


runs, in chymiſtry, a name given to any volatile ſpi- 


rit. The ſpirit which generally goes by that name is 
procured by diſtilling ſpirit of wine with oil of - vitriol, 
and then precipitating with an alkali. See Curi- 
$TRY, 5 


A THERIAL, an epithet for any thing partaking of the 


nature of æther. 


A:THIOPIS, in botany, a ſynonime of a ſpecics of ſal- 


via, Sec SaLvia. 


A.THIOPS mineral, a preparation of mercury made 


by rubbing equal quantities of quickſilver and flour of 
ſulphur in a mortar, till the mercury wholly diſappears, 
and a fine black powder remains, | 


rutors albur, à preparanon of mercury made by 


rubbing 
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rubbing quickſilver with a double quantity of crabs- 
eyes or candied ſugar, till it is extinguiſhed, 

ATHIOPS ef Dr Plumber, a medicine prepared by 
levigating ſulphur auratum antimoni with an equal 

uantity of calomel. 

ATHUSA, in botany, a genus of the pentandria di- 

nia claſs, The volucrum is dimidiated, triphyl- 
ous, and pendulous. There is but one ſpecies, viz. 
the æthuſa ſynapium, or fools- parſley, a native of Bri- 
tain, 

AETIANS, in church-hiſtory, a branch of Arians who 
maintained, that the Son and Holy Ghoſt are in all 
things diſſimilar to the Father. 

ATIOLOGY, that branch of phyſic which aſſigns the 
cauſes of diſeaſes. 

ATITA, or Kriræs, a name given to pebbles or 
ſtones of any kind which have a looſe nucleus rattling 
in them, called, in Engliſh, Eagle tones. . 

TNA, a famous burning mountain or volcano of Si- 
cily. It is one of the higheſt mountains of the whole 
iſland, and ſituated on the eaſtern coaſt not far from 
Catania, It is remarked of this mountain, that its 
eruptions ceaſed immediately when thoſe of Veſuvius 
began. See Vesuvivs. 

ATxa ſalt, a name uſed by ſome authors for ſaline 
ſubſtances, found near the opening of mount Ætna 
and other volcanos. 

AF TOLARCHA, in Grecian antiquity, the principal 
magiſtrate or governor bf the Ætolians. 


AFFA, a weight uſed on the gold-coaſt of Guinea, and 


equal to an ounce, 

AFFECTIO bovina, a diſorder incident to cattle, occa- 
ſioned by a ſmall worm which eats its way all over the 
body. 

AFFECTION, in a general ſenſe, denotes an attribute 
inſeparable from its ſubject, or an eſſential property of 
it. Thus, quantity, figure,- weight, &c. are affec- 
tions of all bodies. a 

Arrrcrioss of the ming. 
KALS, 

AFFEERERS, or Arytszxoxs, in law, perſons ap- 
pointed in court-leers4 courts-baron, Oc. to ſettle, 
upon oath, the fines th be impoſed upon thoſe who 
have been guilty of faults arbitrarily puniſhable, 

AFFERI, in law. Sce Avena. 

AFFETUOSO, or cox ArFgrTTo, in the Italian muſic, 
intimates, that the part to which it is added ought to 
be played in a tender moving way, and conſequently 
rather ſlow than faſt. 

AFFIANCE, in law, denotes the mutual plighting of 
troth between a man and a woman to marry each 
other, 

AFFICHE, a term uſed by the French for bills or ad- 
vertiſements hung or paſted up in public places to 
make any thing known. 

AFFIDATIO dominorum, in old Jaw-books, denotes 
an oath of allegiance taken by the lords in parliament. 

AFFIDATUS, or ArriviaTtvus, in old law-books. 
lignifies a tenant by fealty, or one who put himſelf 
under the protection of his lord, vowing fealty to him. 

AFFIDAVIT, fguifies an oath in writing, {worn be- 


See Pa$s$s10xs, and Mo- 
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fore ſome perſon who is authoriſed to take the ſame. 

AFFILIATION, a term ufed by ſome for adoption. 
See ADOPTION, 

AFFINAGE, a term ſometimes met with in old law- 
books, for the refining of metals. 

AFFINITY, in Scots law, the connection formed by 
marriage betwixt one of the married perſons and the 
blood-relations of the other, See Law, title, Max- 
KIAGE, | 

Arrixirx, is alſo uſed to denote conformity or agree- 
ment : Thus we ſay, the affinity of languages, the af- 
ſinity of words, the affinity of ſounds, &c. 

Arrinity of bodies, See CutnisTzy, chapter, Of 
elecbive attrattions. 

AFFIRMATION, in logic, the afferting the truth of 
any propoſition. 

AFFIRMATION, is alſo uſed for the ratifying or con- 
firming the ſentence or decree of ſome inferior court: 
thus we ſay, the houſe of lords affirmed the decree of 
— lord- chancellor, or the decree of the lords of ſeſ- 

on. 

AFFIX, among grammarians, denotes much the ſame 
with prefix. See PRETIx. 

AFFLATUS, among heathen mythologiſts and poets, 
denores the inſpiration of ſome divinity. 

AFFORAGE, in the French cuſtoms, à duty paid to 
the lord of a diſtri, for permiſhon to fell wine or 
other liquors within his ſeigniory. It is alſo uſed for 
the rate or price of proviſions fixed by the provuſt 
of Paris, or by the ſheriffs. 

AFFORCEMENT, among old law-writers, denotes 2 
fortreſs or place of ſtrength. 

AFFORCIAMENTUM curie, a term uſed in old 
charteraly for the ſummoning a court in an extraordi- 
nary manner. 

AFFORESTING, in old law-books, is the turning 
lands into a foreſt ; as the converting a foreſt to othet 
uſes is called diſafforeſting, or deafforeſting. 

AFFRAY, or ArrzavymexrT, in law, formerly ſignified 
the crime of affrighting other perſons, by appearing, 
in unufual armour, brandithing a weapon, ©&c. but at 
preſent, affray denotes a ſkirmiſh or fight between 
two or more. 

AFFREIGHTMENT, a term uſed in ſome law- books 
for the freight of a ſhip. 

AFFRI, or Arxa, a term met with in old law-books 
for horſes, bullocks, or any beaſt uſed in ploughing. 

AFFRONTEE, in heraldry, an appellation given to a- 
nimals facing one another on an eſcutcheon, a kind of 
bearings which is otherwiſe called confrontte, and 
ſtands oppoſed to ade ec. 

AFFUIAGE, in ancient cuſtoms, denotes the right or 

ivilege of cutting wood in a foreſt for fuct. 

AFFILIATION, Sce ArrittaTion. 

AFOBA, in botany, an obſolete name cf the phaſcolus 
or kidacy-bean. See PrHazrertrs, 

AFRA avis, an obſolete name of the meleagris, or tur- 
key, Sec Mxurackis. 

Ava, or Aron, in botany, a ſynonime of a ſpecies 
of puaiacum. See Guaracun, 

AFRICA, une of the four principal divifiens of the 


cal 
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terrancan ſea; from America on the W. by the At- 
lantic ocean; from the countries towards the ſouth- 


pole, by the Great South-ſca; from the 1iland of 


Madagaſcar in the E. by the Mozambique channel; 
and from Aſia alſo on the E. by the Red-ica, It is 


alſo joined to Aſia by a narrow neck of land betwix: 
the Mediterrancan and Red-ſca, called 1% ifthmus of | 
 AFTO, in botany, See Exys1mum. 


Suez: Hence Africa is a peninſula ſomewhat reſem- 
bling a pyramid, whoſe baſe from Tangier to the iſthmus 
of Suez is about 2009 miles; its perpendicular, from 


the vertex at the cape of Good Hope to Buria, 3600 


rules; and from cape Verd, to cape Guard a Fui, it 
is 3500, The ſituation of this quarter on the globe 
is betwixt 35, ©. S. and 36. o. N. lat. and betwixt 
17. 35. W. and 53. 21. E. long. Hence it lies, 
for the moſt part, within the tropics; by which 
means, in many places, the heat is almoſt inſupporta- 
ble. Along the coaſts, it is in general reckoned abun- 


dantly fruitful, and its produce excellent. The Ro- 


mans very jultly conſidered Africa as the patria fe- 
rarum, for there is no other place breeds the number 
or the variety. In this quarter there are ſeveral deſarts, 
ſome of them of vaſk extent, covered with ſand, by 
which whole caravans have been ſometimes ſmothered. 
The principal rivers are the Nile and the Niger, the 
firſt of which diſembogues itſelf into the Mediterranean, 
after traverſing Abyſhnia, Nubia, and Egypt; and the 
laſt into the Atlantic ocean, by a weſtern courſe from 
Upper Ethiopia. Geographers are not yet agreed a- 
bout the ſources of either of theſe rivers; according to 
ſome, their ſources are not far diſtant from each other. 
There are ſome mountains in Africa remarkably high, 
particularly in Abyſfnia and Barbary, in which laſt is 
the famous mount Atlas, which ſeparates Barbary from 
Biledulgerid. The prevailing 7 here, are Ma- 
hometaniſm and Paganiſm : Chriltianity only takes 
place among the Abyſlinians and European ſettlements. 


The government in Africa is in general deſpotic, and 


the inhabitants black. In the diviſion, geographers 
have gone variouſly to work; we ſhall confine our- 
ſelves to the more general, viz. Eavrr, BarBary, 
Guis, CoxGo, CArrRARIA, ABYSSINIA, Nu- 
nA, and N1GR1T1A, with the iflands that ſurround 
it; for which, ſee theſe articles. 


Arai, is alſo a conſiderable ſea-port town of Barba- 


ry, about ſeventy miles S. of Tunis, 


Arrica, Aſrigue, is likewiſe a ſmall town of France, 


ſituated in the province of Gaſcony, and generality of 
Montauban, 

AFRICAN company, a ſociety of merchants, eſtabliſhed 
by King Charles II. for trading to Africa; which 
trade is now laid open to all his majeſty's ſubjects, 
paying 10 fer cent. for maintaining the forts, 

AFSAGERS, perſons appointed by the burgo-maſters 
of Amſterdam, to preſide over the public ſales made 
in that city, 

* in the ſea- language, the ſame with abaft. See 

Narr,. 

AFTER-BIRTH, in midwifery. Sce Miowirzxxv, and 

Strcuxbixks. 
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© earth; divided from Europe on the N, by the Medi- 
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AFTER-MATH, in huſbandry, ſigaifies the graſs which 


ſprings or grows up after mowing. 
AFTER-PAINS, in midwifery, pains in the groin, &c. 
after child-birth, Sce Mipwirz xx, title, Aſter- 
pains. 
AFTER-SWARMS, in the management of bees, are 
thoſe which leave the hive ſome time after the firſt has 
ſwarmed. See Aris. 


AGA, in the Turkiſh language, ſigniſies a great lord or 
commander. Hence the Aga of the janiſſaties is the 
commander in chief of that corps; as the general of 
the horſe is denominateg. ſpahiclar aga. See Janis- 
SARIES, and SPAHL. | 

AGADES, or Acpss, a people or kingdom of Africa, 
lying on the northern bank of the river Niger, betwixt 

the kingdoms of Cano on the E. and Tombur on the 
W. with that of Zaara on the N, 

Acapgs, or AnDEGAST, the capital city of the faid 
kingdom. 5 

AGADEs, is alſo the Mooriſh name for the town of San- 
ta-Cruz, in the the kingdom of Sus. 

AGAG, or As GAA, a kingdom of Africa, dependent 
on the kingdom of Monomotapa, 

AGAT, in commerce. See AG10. 

AGca1, is alſo the name of a people of Ethiopia, inhabi- 
ting near the ſource of the Nile, and profeſſing a kind 
of Chriſtanity. 

AGALLOCHA, in botany, the trivial name of the ex- 
cœcaria. See EXCOECARI1A, 

AGALMATA, in antiquity, a term originally uſed for 
any kind of ornaments in a temple, but afterwards for 
the ſtatues only. 

AGANIPPIDES, in ancient poetry, a deſignation given 
to the mules, from a fountain of mount Helicon called 
Aganippe. 

AGAPZX, or Acarts, in church- hiſtory, certain love- 
feaſts kept by the ancient Chriſtians, as a token of 
brotherly charity and mutual benevolence. 

However innoceat the original intention of theſe 
feſtivals might have been, abuſes in time got footing 
in them, and gave great occaſion to ſcandal ; fo that 
it became neceſſary to forbid the kiſs of charity be- 
tween different ſexes, as well as to have any beds or 
couches in the place where they aſſembled, 

AGAPETF, in church-hiſtory, a kind of nuns among 

the primitive Chriſtians, who attended on and ſerved 
the clergy. 

Ar url there was nothing ſcandalous in thoſe ſo- 
cieties, though they gave great offence afterwards, 
and were wholly aboliſhed by che council of Lateran, 
in 1130. 

AGARENI, a name uſed by ſome writers for the A- 
rabs, as being deſcended from Agar, or Hagar, Abra- 
bam's hand-maid, 

AGARICO-fungus, iv botapy, a ſynonime of the agari- 
cus alneus, or alder-agaric. 

AGcarco-priorus, a ſynonime of the boletus verſicolor. 
Sce BotzTvs, 

AGARICUS, in botany, a genus of the cryptogamia fun- 
gi. Of this genus there are 28 ſpecics, 24 of which 

are 
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are natives of Britain, Several ſpecies of the aparic 
grow upon the trunks of the larch, the oak, and other 
trees. It is of a ſpungy ſubſtance, reſembling the 

- muſhroom, and irregulat in its figure and ſize. 
plant has of late been tried for ſtopping hæmorrhages 
after amputations: but the ſucceſs has not been ſo re- 
markable as to bring it into general uſe. 

Mineral Ac Akte, a marley earth reſembling the vege- 
table of that name in; colour and texture. It is found 

in the ſiſſures of rocks, and on the roofs of caverns; 
and is ſometimes uſed as an aſtringent in fluxes, hæ- 
morrhages, Oc. . 

AGASYLLIS, a name uſed by the Greeks for ammo- 
niac. See AMMONIAC. 

AGAT, is a (tone reſembling the onyx in colour, but, 
in place of zones, is adorned with lines or ſpots of 
various colours, which run into ſo many figures, as 
to reſemble trees, flowers, fruits, herbs, Cc. Of 
the agat there are ſeveral ſpecies, diſtinguiſhed from 
each other chiefly by their colour; as, the white- 
veined agat, the * ry agat, the fleſh-colour- 
ed agat, Oc, | 

AGaT, is alſo the name of an inſtrument uſed by gold- 
wire-drawers, ſo called from the agat in the middle of 
it, which forms its principal part. 

AGATA, or St AcarTa di Goeti, a city and biſhop's 
ſee of Naples, and province of Principato, ſituated 
almolt in the middle between Capua and Beneventum. 

AGATONSI, a {mall ifland of the Archipelago, fitu- 
ated between that of Leſbos and the continent. 

AGATTON, a town of Africa, on the coalt of Gui- 
ney, ſituated near the mouth of che river Formoſa, a- 
bout eighty miles ſouth of Benin. 

AGATY, in botany, a ſynonime of the æſchynomene. 
See AE8CHYNOMENE. 

AGAVE, in botany, a genus of the hexandria mona- 
gynia claſs, Under this genus Linnzus ranks 4 ſpe- 
cies of the Aloes, viz. the america, vivipara, virgi- 
nica, and fœtida. See AT or. by 

AGAZES, a name given to the inhabitants of Paraguay 
in 8. America. 

AGDE, a ſmall but well inhabited city of France, in 
the proviace of Lanpuedoc, near the mouth of the 

liver Eraut, about thirty miles 8. W. of Montpelier, 
It is the ſee of a biſhop. 


AE, a certain portion or part of duration applied to 


the exiitence of particular objects: thus we fay, the 
age of the world, the age of Rome, &c. that is, the 
time or number of years clapſed ſince the creation of 
the world, or the building of Rome. See As TrRo- 
NOMY, Of the diviſion of time. | 
The ancient poets alſo divided the duration of the 
world into four ages or periods; the firſt of which 
they called the go/den age, the ſecond the filver age, 
the third the brazen age, and the fourth the iron aye. 
Ace, in law, ſignifies a certain period of life, when 
perſons of both ſexes are enabled to do certain acts: 
thus, a man at twelve years of age oupht to take the 
oath of allegiance to the king in a leet; at fourteen 
he may marry, chuſe his guardian, and claim his 
lands held in — 
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Twenty-one is called full age, a man or woman be- 
ing then capable of acting for themſelves, of mana- 

ging their affairs, making contracts, diſpoling of their 
eſtares, and the like. 

AGct-rr1ER, ftatem precari, in law, is when an action 
being brought again a perſona under age, for lands 
deſcended to him, he, by motion or petition, ſhews 
the matter to the court, praying the action may be 
ſtaid till his full age; which the court generally a- 
grees to. 

Act of the mcon, in aſtronomy, the time elapſed ſince 
her laſt conjunction with the fun. See AsTRONOMY. 

AGEDA, in geography, a ſmall town and river of Por- 
tugal, ſituated in the province of Beiran, between the 
cities of Oporta and Coimbra. 

AGEMA, in Macedonian antiquity, was a body of fol- 
diery, not unlike the Roman legion. See LzeGc10n. 
AGEMOGLANS, or ActamoGLAans, or Azano- 
GLANS, in the Turkiſh cuſtoms, Chriſtiana children 
raiſed every third year, by way of tribute, from the 

Chriſtians tolerated in the Turkiſh empire. 

AGEN, an ancient city of France, in the province of 
Guienne, ſituated on the river Garronne, about ſixty 
miles 8. E. of Bourdeaux. It is a biſhop's fee, and 
the capital of the Agenois. 

AGENDA, among philoſophers and divines, fignifies 
the duties which a man lies under an obligation to 
perform: thus, we meet with the agenda of a Chri- 
ſtian, or the duties he ought to perform, in oppolition 
to the credenda, or things he is to believe. 

Ack x DA, among merchants, a term ſometimes uſed for 
a memorandum book, in which is ſet down all the bu- 
ſineſs to be tranſacted during the day, cither at home 
or abroad, 

AGENHINE, the ſame with hogenhine. See Hoot x- 
HINE, 

AGENOIS. See Adr. 

AGENORIA, in mythology, the goddeſs of courage 
and induſtry, as Vacuna was of indolence. 

AGENT, in a general ſenſe, denotes any active power 
or cauſe, Agents are either natural or moral. Na- 
tural agents are fuch inanimate bodies as have a power 
to act upon other bodies in a certain and determinate 
manner, as gravity, fire, Cc. Moral agents, on the“ 
contrary, are rational creatures, capable of regulating 
their actions by u certain rule. 

AGtxT, is alſo uſed to denote a perſon intruſted with 
the management of an affair, whether belonging to a 
ſociety, company, or private perſon. 

AcrewTs of bank ard exchange, in the commercial po- 
lity of France, are much the ſame with our exchange- 
brokers, 

Ac and patient, in law, is ſaid of a perſon who is 
the doer of a thing, and alſo the party to whom it is 
done, 

AcexrTs in rebu, in antiquity, ſignifies officers employ- 
ed under the emperors of Conftantinople, and differ- 
ing only in name from the frumentatii, whem they 
ſucceeded. See FaumgwnTARIL, 

AGER, ia Roman antiquity, a certain portion of land 
allowed to cach citizen, See Acxaniax Law. 
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Ad sx, is alſo uſed by middle-age writers, for an acre of 
land. See AcrE. - 

Acts mineraliur:, among chemiſts, ſignifies the element 

of water, as water is ſuppoſed to be the origin of mi- 
nerals, 

AGE nature, a name ſometimes applied to the uterus, 
as it nouriſhes the ſemen in the ſame manner as the 
carth nouriſhes ſeeds. 

AGEs, in geography, a ſmall town of Catalonia in Spain, 
ſituated near the ſource of the river Noguera. 

AGERATUM, or MavvLix, in boteny, a genus of 
the ſyngeneſia polygamia zqualis claſs. The recep- 
tacle is naked; «the pappus has five ariſtæ or auns; the 
calix is oblong ; and the (tylus a little longer than the 
flower. There are three ſpecies of the ageratum, viz. 

the conyzoides, the ciliare, and the altiſlimum, all na- 
tives of America, 

AGERATUS lapir, a ſtone uſed by the ancients in 
dying and dreſſing leather. 

AGERIUM. See Ac1sTMENT. 

AGGA, or AGonna, a Britiſh ſettlement on the gold- 
coaſt of Guiney, It is ſituated under the meridian of 
London, in 6 degrees of N. lat. 

Acct, in the ancient military art, a bank or rampart, 
compoſed of various materials, as earth, boughs of 
trees, Gc. © 

The agper of the ancients was of the ſame nature 
with what the moderns call lines. 

AGGERHUYS, a city of Norway, capital of the pro- 
vince of the ſame name. It is ſubject to Denmark, 
ard fituated in 28. 35. E. long. and 59. 30. N. lat. 

AGGIA-SARAI, a town fituated on the ſhore of the 
Caſpian ſea, between Turkeſtan and the country of 
Bulgar, 

AG JLUTINANTS, in pharmacy, medicines of a glu- 
tinous or viſcid nature, given with a view to ſtrengthen 
the ſolids, 

AGGLUTINANTS, among Ts. See VuLNERA- 
RIES, 

AGGLUTINATION, in a general ſenſc, denotes the 
joining two pr more things together, by means of a 
a proper glue gx cement. 

AGGLUTINATSg6N, among phyſicians, the adherence of 
new ſubſtance, or the giving a ghatinous quality to the 
animal fluids, 

AGGLUTINATION, is alſo a term uſed by aftroromers 
ro denote the meeting of two or more ſtars in the 
lame part of the zodiac, or the teeming coalition of 
ſeveral ſtars. 

AGGRAVATION, a term uſed to denote whatever 
heightens a crime, or renders it more black. 

AGGREGATE, in a general ſenſe, Acnotes the ſum of 
ſeveral things added together, or the collection of them 
into one whole, Thus, a houte is an aggregate of 
{tones, wood, mortar, &c, It differs from a mixed 
or compound, inaſmuch as the union in theſe laſt is 
more intimate than between the pare of an aggregate. 

Sce CHEMISTRY, / mixte. 

AGGRESSOR, among lawyers, denotes the perſon 

who began a quarrel, or made the firit aſſault. 

AGHER, Accu, or AuGutr, a town of Iicland, 
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which ſedds two members to parliament. It is ſitua- 
ted in the ſouthern part of Uliter, not far from Clo- 
her, 

AGHRIM, a town of Ireland, in the county of Wick- 
low, and province of Leinſter, ſituated about thirteen 

miles ſouth-weſt of Wicklow. 

AGIADES, in the Turkiſh armies, a kind of pionec:s 

- employed in fortifying camps, and the like offices. 

AGIASMA. See Haciasma. 

AGIGENSALON, a town of Turkey, upon the road 
from Conſtantinople to Iſpahan, about a day's journey 
from the city of Tocia. 

AGILD, or AG1LDt, in old law-books, denotes a per- 
ſon of ſo little account, that whoever killed him was 
liable to no fine or other puniſhment. 

AGILITY, an aptitude of the ſeveral parts of the bo- 
dy to motion; or it may be defined, the art or talent 
of making the belt uſe of our ſtrength, 

AGILLARIUS, in old law-books. See Harwazp. 

AGINCOURT, a village of the French Netherlands ; 
famous on account of the victory obtained by Henry V. 
of England over the French, in 1415, 

AGIO, in commerce, a term chiefly uſed in Holland 
and at Venice, where it denotes the difference between 
the value of banksſ[tock and the current coin. 

Adio of afſurance, the ſame with what we call policy 
of aſſurance, See Policy of aſſurance, 

AGIST, See the next article. 

AGISTMENT, Ac1$sTaACE, or Ac13TATION, i in law, 
the taking in other N s cattle to graze at ſo much 
per week. It is alſo uſed in a metaphorical ſenſe, for 
any tax, burn, or charge; thus, the tax levied for 
repairing the banks of Romney marſh was called azr- 
flamentum, _ 

AGISTOR, or Ac1sTATOR, an officer belonging to 
foreſts, who has the care of cattle taken in to be gra- 
zed, and levies the moneys due on that account, 

AGISTALIA animalinm in frreſta, in old law-books, 
ſignifies the drift of catile or beaſts in a forc{t. 

AGITATION, che act of ſhaking a body, or toſſing it 
backwards and forewards, 

AGITATOR, in antiquity, a term ſometimes uſed for 
a charioteer, eſpecially thoſe who drove in the circus 
at the curule games. 

AGITATORS, in the Engliſh hiſtory, certain officers 
ſet up by the army, in 1647, to take care of its in- 
tereſts. 

Cromwell joined the agitators, only with a view to 
ſerve his own ends; which being once accomplithed, 
he found means to get them aboliſhed, 

AGLA, or Aquv1La, a town of Africa in the kingdom 
of Fez, ſnuated not far from the river Guarga. 

AGLAOPHOTIS, in botany, an obſolete name of the 
pronia, See P&ONIA. 

AGLECTS, Acters, or Acres, in botany. See 
AxXTHERA@A. 

AGLIA, in geography, a fortreſs of Peidmont, with 
the title of marquiſate, ſituated in the Canaveis, 
AGMOT, or AcGmer, the name of a town, diſttict, 

and river of Africa, in the empire of Morocco. 

AGMEN, ia the Roman art of war, denotcd an army, 

or 
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or rather a part of it, in march: Thes we read of the 


primum agmen, or van-guard ; medium agmen, or 
main body; and the paſtremum agmen, or rear-guard. 

AGMONDESHAM, in geography. Sec AMERSHAM. 

AGNABAT, a town of Tranſylvania, ſubject to the 
houſe of Auſtria, ſituated about ten miles north-eaſt 
of Hermanſtadt. 

AGNANO, a lake of the kingdom of Naples, in the 

rovince of Lavoro. 

AGNANTHUS, in botany, a · ſynonime of the cornu · 
tia, See Cox xur iA. 

AGNATE, in Scots law, any male relation by the fa- 
ther's ſide. See Law, title, Minors, and their tu- 
fors ond curators. 

AGNEL, an ancient French coin, otherwiſe called mou- 
ton d'or, See Mov1onw d'or. 

nr} 56 an ancient French coin, worth about twen- 
ty ſols. 

AGNO, a river of Naples, which, taking its riſe in the 
mountainous parts of Terra di Lavoro, waſhes the 
town of Acerra, and, palling between Capua and A- 
verſa, falls into the Mediterranean, about ſeven miles 
N. of Puzzoli. 

AGNOET.ñE, in church-hiſtory, a ſe& of heretics, ſo 
called on account of their maintaining, that Chriſt, 
with reſpe& to his human nature, was ignorant of 
many things, and particularly of the day of judgment, 
an opinion which they built upon the text, Mark 
xiii. 32. 

AGNOMEN, in Roman antiquity, a kind of fourth or 
honorary name, given to a perſon on account of ſome 
extraordinary action, virtue, or other accompliſhment, 
Thus, the agnomen A/ricanus was beitowed upon 
Publius Cornelius Scipio, on account of his great at- 
chievements in Africa. T 

AGNON, a ſmall river of Bourgogne in France, other- 
wiſe called Jgnor. 

AGNONE, a city of the kingdom of Naples, in the pro- 
vince of the Hither Abruzzo, called by ſome 4nclone, 

AGNOS, in ichthyology, an obſolete name of the ura- 
noſcopus. See Uraxoscorvs. 

AGNUS, or Laus. in zoology, the young of the ovis 
or ſheep, See Ovis. 

Acnvs caſtus, in botany, the trivial name of a ſpecies 
of the vitex. See Vitex. 

Acwvs Dei, in the church of Rome, a cake of wax 
ſtamped with the figure of a larab ſupporting a croſs, 

Theſe being conſecrated by the pope with great ſo- 
lemnity, and diſtributed among the people, are ſup- 
poſed to have great virtues ; as, to preſerve thoſe who 
carry them worthily, and with faith, from all manner 
of accidents; to expel evil ſpirits, Cc. It is alſo a 
popular name for that pare of the maſs, where the 
prieſt ſtrikes his breaſt thrice, and ſays the prayer be- 
ginning with the words Anu Dei. ; 

AGNUS Sicut, in botany, the name of a fiditious 
plant ſaid to grow in Tartary, reſembling à lamb. 

AGOBEL, a ſmall towa of Africa, in the empire of 
Morocco, and province of Hea. 

AGOGA, among ancient nateraliſts, degoted a drain for 
carrying cif water ficm a rune, 
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AGOGE, among ancient muſicians, a-ſpecies of modu- 
lation, wherein the notes proceeded by contiguous de- 


grees. 

AGON, in the public games of the ancients, a term uſed 
indifferently tor any conteſt or diſpute, whether re- 
ſpectiag bodily exerciſes, or accompliſhments of the 
mind. Thus poets, mulicians, Oc. had their agones, 
as well as the athletz, It was alſo uſed for one of 
the miniſters employed in the heathen ſacrifices, whoſe 
buſineſs it was to ſtrike the victim. 

AGcox, in Roman antiquity, a place near the Tiber, 
where the curule games were celebrated, otherwiſe 
called circus Flammineus. : 

Acco, among phyſicians. Sce AGoxy. 

AGONALIS, in Roman antiquity. See Sar nt. 

AGONALIA, in Roman antiquity, feſtivals celebrated 
in honour of Janus, or of the god Agonius, whom the 
Romans invoked before undertaking any affair of im- 
portance. 

AGONENSES. See Sari. 

AGONISMA, in antiquity, denotes the prize given to 
the victot. in any combat or diſpute. | 
AGONISTARCHA, in antiquity, the officer who di- 
reed the 1 exerciſes of the athletæ; tho 
ſome make him the fame with the agonotheta. See 

AGONOTHETA. 

AGONISTICA, a term uſed to denote the ſcience of 
whatever belonged to the agones, or public exerciſes 
of the ancients. I 

AGONISTICI, in church-hiſtory, a name given by 
Donatus to ſuch of his difciples as he fent to fairs, 
markers, and other public places, to propagate his 
doctrine. 

AGONISTICON, a term uſed by phyſicians for cold 
water, as being ſuppoſed to combat the febrile heat. 

AGONIUM, ia Roman antiquity, was uſed for the day 
on which the rex ſacrorum ſacriſiced a victim, as well 
as for the place where the games were celebrated, 
otherwiſe called Agon. 

AGONOTHETA, or AcoxoTH2Trs, in Grecian 
amiquity, was the preſident or ſuperintendant of the 
ſacred games; who not only detrayed the expencey 
attending them, but inſpected the manners and diſ- 
ciphne of the athlete, and adjudged the prizes to the 
victors. 

AGONUS, in ichthyology, a ſynonyme of the clupea 
aloia, See CLuPta. 

AGONY, any extreme pain. Ir is alſo uſed for the pangs 
of death. 

AGONYCLITX, or AconvtctiTtes, in church-hix 
ſtory, a ſect of chriſtians, u the ſeventh century, who 
prayed always {tanding, as thinking it unlawful to 
kneel. 

AGOR AUS, in heathen antiquity, an appellation given 
to ſach demes as had ſtatuet an the market-places ; 
parricularly Mercury, whote ftatuc was to be ſeen in 
almoſt every public place, 

AGORANOMUS, in Grecian artiquity, a magiſtrate of 
Athens, who had the reguiation of weights and nice» 
ſares, of the prices of provitons, C 
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AGOUGES, a river of France, which, after watering 
part of Auvergne, falls into the Siole. 

AGRA, a city of the Hither India, and capital of a king- 
dom of the ſame name. It is ſituated on the river 
Jemma, and is a large, populous, and beautiful city, 
where th: Mogul frequently reſides. 

AGRAM, a city and biſhop's ſee of Hungary, ſituated 

near the frontiers of Carniola. 

AGRARIAN /aws, among the Romans, thoſe relating 
to the diviſion and diſtribution of lands; of which 
there were a great number; but that called the Agra- 
rian law, by way of eminence, was publiſhed by 
Spurius Caſſius, about the year of Rome 268, for di- 
viding the conquered lands equally among all the citizens, 
and limiting the number of acres which each citizen 
might enjoy. 
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GRICULTURE is the art of aſſiſting the earth, 
by means of culture, manure, Cc. to bring forth 
plants in greater quantity, and likewiſe of a larger 

ſize and better : 258k than it would produce with- 
out thele aſliſtances 


AGRICULTURE is an art of ſuch conſequence to man- 
kind, that their very exiſtence, eſpecially in a ſtate of 
ſociety, depends upon it. A compendious view, there- 
fore, of every material diſcovery that hath hitherto 


© A. 
Of Vegetation, and the 


HE vegetation and economy of plants is one of 
thoſe ſubjects in which our knowledge is extremely 
circumſcribed.” Many hypotheſes have been invented; 
as many have been, or may eaſily be, refuted. Hypo- 
theſes in matters that evidently exceed our powers do 


much hurt : But they are likewiſe of ſome uſe. They 


incite to further inquiries; and theſe inquiries are car- 
ried on with greater ſpirit, becauſe they are intended for 
the purpoſe of confuting. Ir is true this ſpirit is not the 
molt friendly to impartial obſervation ; but it makes us 
more indefatigable in our reſearches, 

Retailing theories is no part of our plan, A total in- 
attention to the ſtructure and economy of plants is the 
chief reaſon of the ſmall progreſs that has been made in 
the principles of vegetation, and of the inſtability and 
Auctuation of our theories concerning it. 

To recall the attention of philoſophers and cultivators, 
to the only ſource from which any ſolid theory can ever 


be formed on this ſubject, we ſhall give a ſhort deſcrip- 
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AGREDA, a town of Spain, in old Caſtile, near the 
frontiers of Arragon, and about three leagues ſouth- 
welt of Taracon. 

AGREDA, is alſo a town of South America, ſituated at the 
foot of the mountains in the kingdom of Popaian. 

AGREEMENT, in law, ſignifies the conſent of ſeveral 
perſons to any thing done or to be done. 

AGRESSES, or QGxtssts, in heraldry, a term ſome- 
times uſed for pellets. See PELLETS. 

AGRESTAX, among ;-1yficians, denotes unripe grapes, 
ſaid to be of a cooling nature. | 

AGRI, or Act, a river of the kingdom of Naples, 
which ariſing in the Apennine mountains, not far from 
Marſico Nuovo, falls into the gulph of Tarento. 

AGRIA, a town and river of Upper Hungary, The 
town is a biſhop's ſee, and fituated about thirty-five 
miles N. E. of Buda. 


been made in this art, muſt be uſeful both to the fa rm- 
er and philoſopher. | 

To — this end with the greater perſpicuity, 
the ſubject ſhall be divided into two parts. Under 
the ſirſt, Vegetation, and the Structure of Plants, ſhall 
be conſidered. The ſecond will contain the various 
Operations upon the Soil, in order to prepare it for the 
reception and nouriſhment of plants. 

For the eaſe of the reader, each of theſe parts ſhall 
be ſubdivided into a number of ſections. 


„ 7 I. 
Structure of Plants. 


tion of the ſtructure of plants, beginning with the ſeed, 


and tracing its progreſs and evolution to a ſtate of ma- 
turity. 


SEC. I. Of Seeds. 


Tur ſeeds of plants are of various figures and ſizes, 
Moſt of them are divided into two lobes; though ſome, 
as thoſe of the creſs-kind, have ſix; and others, as the 
grains of corn, are not divided, but intire, 

But, as the efſential properties of all ſeeds are the 
ſame, when conſidered with regard to the principles of 
vegetation, our particular deſcriptions ſhall be limited to 
one ſeed, viz. the great garden-bean, Neither is the 
choice of this ſeed altogether arbitrary; for, after it be- 
gins to vegetate, its parts are more conſpicuous than ma- 
ny others, and conſequently better calculated for inveſti- 
gation, 

This ſeed is covered with two coats or membranes. 
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The outer coat is extremely thin, and full of pores ; 
but may be eaſily ſeparated from the inner one, (which 
is much thicker), after the bean has bee boiled, or lain 
a few days in the foil. At the thick end of the bean, 
there is a ſmall hole viſible to the naked eye, immediately 
over the radicle or future root, that it may have a free 
paſſage into the ſoil, Plate IV. fig. 1. A, When theſe 
coats are taken off, the body of the ſeed appears, which 
is divided into two ſmooth portions or lobes, . The 
ſmoothneſs of the lobes is owing to a thin film or cuticle 
with which they are covered, 
At the baſis of the bean is placed the radicle or future 
root, Plate IV. fig. 3. A. The trunk of the radicle, 
juſt as it enters into the body of the ſeed, divides into 
two capital branches, one of which is inſerted into each 
lobe, and ſends off ſmaller ones in all directions through 
the whole ſubſtance of the lobes, Plate IV. fig. 7. A A. 
Theſe ramifications become ſo extremely minute towards 
the edges of the lobes, that they require the fineſt glaſ- 
ſes to render them viſible. To theſe ramifications Grew 
and Malpighius have given the name of ſeminal root ; 
becauſe, by means of it, the radicle and plume, before 
they are expanded, derive their principal nouriſhment, 
The plume, bud, or germ, Plate IV. fig. 3. is in- 
cloſed in two ſmall deeds ramen cavities in each lobe, 
Its colour and conſiſtence is much the ſame with thoſe 
of the radicle, of which it is only a continuation; but 
having a quite contrary direction: For the radicle de- 
{cends into the earth, and divides into a great number 
of ſmaller branches or filaments ; but the plume aſcends 
into the open air, and uafolds itſelf into all the beautiful 
variety of item, branches, leaves, flowers, fruit, Cc. The 
plume in corn ſhoots from the ſmaller end of the grain, 
and, among maltiters, goes by the name of acroſpire. 
The next thing to be taken notice of is the ſubſtance, 
or pareuchymatous part of the lobes. This is not a mere 
concreted juice, but is curiouſly organiſed, and conſiſts 


of a vaſt number of ſmall bladders reſembling thoſe in the, 


pith of trees, Plate IV. fig. 4. 

Beſides the coats, cuticle, and parenchymatous parts, 
there is a ſubſtance perfectly diſlinct from theſe, diſtribu- 
ted in different proportions through the radicle, plume, 
and Jobes, This inner ſubitance appears very plainly in 
a tranſverſe ſection of the radicle or plume. Towards 
the extremity of the radicle, it is one entire trunk ; but 
higher up, it divides into three branches; the middle 
oue runs directly up to the plume, and the other two paſs 
into the lobes on cach fide, and ſpread out into a great 
variety of ſmall branches through the whole body of the 
lobes, Plate IV. fig. 7. This ſubſtance is very proper- 
ly termed the ſeminal ret: for when the ſeed is ſown, 
the moiſture is firſt abſorbed by the outer coats, which are 
every where furniſhed with ſap and air-veſſels; from 
theſe it is conveyed to the cuticle; from the cuticle it 
proceeds to the pulpy ,part of the lobes; when it has got 
thus far, it is taken up by the mouths of the ſmall 
branches of the ſeminal root, and paſſes from one branch 
into another, till it is all collected into the main trunk, 
which communicates both with the plume and radicle, 
the two principal involved organs of the future plant. 
After this the ſap, or vegetable food, ruus in two oppo» 

Vor. I. No. 2. 3 


ſite directions; part of it aſcends into the plume, and pro- 
mores the growth and expanſion of that organ; and part 
of it defcends inte fs radicie, for nouriſhing and evol- 
ving the root and its various filaments. Thus the plume 
and radicle continue their progteſs in oppolite directions, 
till the plant arrives at maturity. 

It is here worth remarking, * that every plant is really 

ſſeſſed of two roots, both of which are contained in the 
eed, The plume and radicle, when the feed is firit 
depoſited in the earth, derive their nourithment from the 
ſeminal root : but, afterwards, when the radicle begins to 
ſhoor out its filaments, and to abſorb ſome moiſture, not, 
however, in a ſuthcient quantity to ſupply the exigencies 
of the plume, the two lobes, or main body of the fecd, 
riſe aloag with the plume, aſſume the appearance of two 
leaves, reſembling the lobes of the ſeed in ſize and 
ſhape, but having no reſemblance to thoſe of the plume, 
for which reaſon they have got the came of dim 
leavers. | 

Theſe diſſimilar leaves defend the young plume from 
the injuries of the weather, and at the ſame time, by 
abſorbing dew, air, Cc. aſſiſt the tender radicle in nou- 
riſhing the plume, with which they have ſtill a connec- 
tion by means of the ſeminal root above deſcribed. But, 
when the radicle or ſecond root has deſcended deep e- 
nough into tlie earth, and has acquired a futhcient num- 
ber of filaments or branches for abſorbing as much ali- 
ment as is proper for the growth of the K then the 
ſeminal, or diſſimilar leaves, their utility being entirely 
ſuperſeded, begin to decay and fall off, 


Plate IV. Fig. 1. A, The foramen, or hole in the 
bean through which the radicle 
ſhoots into the ſoil. 

Fig. 2. A tranſverſe ſegion of the bean : 
the dotes being the branches 
of the ſeminal root. 

Fig. 3. A, The radicle. 

B, The plume or bud. 

Fig. 4. A, A longitudinal ſection of one 
of the lobes of the bean a lit- 
tle magnified, to ſhow the ſmall 
bladders of which the pulpy 
or parenchymatous part is com- 


Fig. 5, 6. A, A tranſverſe ſection of the 
radicle, 

B. A tranſverſe ſeftion of the 
plume, thawing the organs or 
veſſels of the ſeminal root. 

Fig. 7. A, A view of the ſeminal root 
branched out upon the lobes. 

Fig. 8. The appearance of the radicle, 
plume, and ſeminal root, when 
a little further advanced in 
growth. 


Having thus briefly deſcribed the feed, and traced its 
evoluton into three principal organic parts, 973. the 
plume, radicle, and feminal leaves, we ſhall nexr take an 
abatouncal view of the root, trunk, leaves, Cc. 
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8 r. H. Of the Root. 


Ix examining the root of plants, the firſt thing that 
preſents itſelf is the ſkin, which is of various colours in 
different plants. Every root, after it has arrived at a 
certain age, has a double ſkin. The firſt is coeval with 
the other parts, and exiſts in the ſeed: but afterwards 
there is a ring ſent off from the bark, and forms a ſe- 
cond ſkin; e. g. in the root of the dandelion, towards 
the end of May, the original or outer ſkin appears ſhri- 
veled, and is eaſily ſeparated from the new one, which 
is freſher, and adheres more firmly to the bark. Peren- 
nial plants are ſupplied in this manner with a new ſkin 
every year; the outer one always falls off in the autumn 
or winter, and a new one is formed from the bark in 
the ſucceeding ſpring. The ſkin has numerous cells 
or veſſels, and is a continuation of the parenchymatous 
part of the radicle. However, it does not conſiſt ſolely 
of parenchyma; for the microſcope ſhews that there are 
many tubular lignous veſſels interſperſed through it. 

When the ſkin is removed, the true cortical ſubſtance 
or bark appears, which is alſo a continuation of the pa- 


_ 1enchymatous part of the radicle, but greatly augment- 


ed. The bark is of very different ſizes. In molt trees, 
is exceeding thin in proportion to the wood and pith. 
On the other hand, in carrots, it is almoſt one half of the 


{emiliameter of the root; and, in dandelion, it is near- 


ly twice as thick as the woody part. 

1. The Baxx is compoſed of two ſubſtances ; the _ 
renchyma, or pulp, which is the principal part; and a few 
woody fibres. The parenchyma is exceedingly porous, 
and has a preat reſemblance to a ſpunge ; for it ſhrivels 
conſiderably when dried, and dilates to its former dimen- 
tons when infuſed in water, Thcſe pores or veſſels are 
not pervious ſo as to communicate with each other, but 
conſiſt of diſtinct little cells or bladders, ſcarcely viſible 
without the aſſiſtance of the microſcope. In all roots, theſe 
cells are conſtantly filled with a thin watery liquor. They 
are generally of a ſpherical figure; though in ſome roote, 
as the bugloſs and dandelion, they are oblong. In many 
roots, as the horſe-raddiſh, peony, aſparagus, potatoe, Gc. 
the pareachyma is of one uniform ſtructure, But in o- 
thers it is more diverſified, and puts on the ſhape of rays 
running from the centre towards the circumference of 
the bark. Theſe rays fomctimes run quite through the 


(erk, as in lovage; and ſometimes advance towards the 


middle of it, as in melilot and moſt of the le guminous and 
vmbelliferous plants. "Theſe rays generally ſtand at an 
equal dittance from each other in the ſame plant; but 
{he diſtance varies greatly in diffcrent plants, Neither are 
they of equal ſies: In carrot they are exceedingly ſmall, 
and ſcarcely diſcernible; in melilot and cherval, they 
are thicker. They are likewiſe more numerous in ſome 
plants than in others. Sometimes they are of the ſame 


thickneſs from one edge of the bark to the other; and 


ſome grow wider as they approach towards the ſkin, The 
vellels with which theſe rays are amply furnithed, are 
ſuppoſed to be air- veſſels, becauſe they are always found 
to be dry, and not ſo tranſparent as the veſſels which e- 
vidcatly contain the ſap. 


In all roots, there are lignous veſſels diſperſed in dif- 
ſerent proportions through the parenchyma of the bark. 
Theſe lignous veſſels run longitudinally through the 
bark in the form of ſmalt threads, which are tubular, as 
is evident from the riſing of the ſap in them when a root 
is cut tranſverſely. Theſe lignous ſap-veſſels do not run 
in direct lines through the bark, but, at ſmall diſtances, 
incline towards one another in ſuch a manner, that they 
appear to the naked eye to be inoſculated; but the mi- 
croſcope diſcovers them to be only contiguous, and bra- 
ced together by the parenchyma. Theſe braces or co- 
arctations are very various both in ſize and number in 
different roots; but in all plants they are moſt nume- 
tous towards the inner edge of the bark. Neither are 
theſe veſſels ſingle tubes, but, like the nerves in animals; 
are bundles of twenty or thirty ſmall. contiguous cylin- 
drical tubes, which uniformly run from the extremity 
of the root, without ſending off any branches, or ſuf- 
tering any change in their ſize or thape, | 

| In ſome roots, as parſnip, eſpecially in the ring next 
the inner extremity of the bark, theſe veſſels contain a 
kind of lymph, which is ſweeter than the ſap contained 
in the bladders of the parenchyma. From this circum- 
ſtance they have got the name of /ymph-dudts. 

Theſe lymph-ducts ſometimes yield a mucilaginous 
lymph, as in the comphrey ; and ſometimes a white milky 
n lymph, as in the angelica, ſonchus, burdock, 

rzonera, dandelion, c. Ihe lymph - ducts are fu 
poſed to be the veſſels from which the gums and bal- 
ſams are ſecerned. The lymph of fennil, when expoſed 
to the air, turns into a clear tranſparent balſam; and 
that of the ſcorzonera, dandelion, Cc. condenſes into à 

m. 

The ſituation of the veſſels is various. In ſome plants, 
they ſtand in a ring or circle at the inner edge of the 
bark, as in aſparagus ; in others, they appear in lines, 
or rays, as in borage; in the parſnip, and ſeveral other 
plants, they are moſt conſpicuous toward the outer edge 
of the bark; and in the dandchion, they are diſpoſed 
in the form of concentric circles, 

2. The Woop of roots is that part which appears 
after the bark is taken off, and is firmer and lefs porous 
than the bark or pith. It conſiſts of two diſtin ſub- 
ſtances, viz. the pulpy, or parenchymatous, and the 
hgnous. The wood is connected to the bark by large 
portions of the bark inſerted into it. Theſe infertions 
are moſtly in the form of rays, tending to the centre of 
the pith, which are eaſily diſcernible by the eye in a tranſ- 
verſe ſection of moſt roots. Theſe infertiors, like the 
bark, couſiſt of many veſſels, moſtly of a round or oval 
figure. 

The lignous veſſels are generally diſpoſed in collateral 
rows running Jonpitudinally through the root. Some of 
theſe contain air, and others ſap. The air-veſſeis are fo 
called, becauſe they contain no liquor. Theſe air- veſ- 
fels are diſtinguiſhed by being whirer than the others. 

3. Ihe PiTth is the centncal part of the root. Some 
roots have no pith, as the firamonium, nicotiana, Cc. 
others have lizele or none at the extreminies of the roots, 
but have a conſiderable quantity of it near the top. 
The pith, like every other part of a plant, is derived 
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from the ſeed: Nut in ſome it is more immediately deti- 
ved from the bark. For the inſertions of the bark run- 
ning in betwixt the rays of the wood, meet in the centre, 
and. conltitute the pith. It is owing to this ciccumſtance, 
that among roots which have no pith in their lower 
parts, they are amply provided with it towards the top, 
as in columbine, lovage, Cc. 

The bladders of the pith are of very different ſizes, 
and generally of a circular figure. "Their poſition is 
more uniform than in the bark, Their ſides are not 


mere films, but a compoſition of ſmall fibres or threads; 


which gives the pitb, when viewed with a microſcope, 
the appearance of a piece of ſine gauze, or net - work. 

We ſhall conclude the deſcciption of roots, with ob- 
ſcrving, that their whole ſubſtance is nothing but a con- 
geries of tubes and fibres, adapted by nature for the ab- 
{orption of nouriſhment, and of courſe the cxtenſion and 
augmentation, of their parts. 


Plate IV. Fig. 9. A tranſverſe ſection of the root 
of wormwood, as it appears 

to the naked eye. 
Fig. 10. A ſection of fig. 9. maguified. 

A A, The ſkin, with its veſſels. 

B B B, The bark, The round 
holes, C CC, &c. are the 
lymph-ducts of the bark. 

I the other holes are lit- 
tle cells and ſap-vellels. 

D D D, Parenchymatous inſer- 
tions from the bark, with 

? the cells, Sc. 

EEE LE, The rays of the wood, 
in which the holes are the 
air-veſſels. 

N. B. This root has no pith. 


Scr. III. Of the Trunk, Stalk, or Stem. 


In deſcribing the trunks of plants, it is neceſſary to 
premiſe, that whatever is faid with regard to them, ap- 
plies equally to the branches, 

The trunk, like the root, conſiſts of three parts, viz, 
the bark, wood, and pitb. Theſe parts, though ſub- 
ftantially the ſame in the trunk as in the root, are in 
many caſes very different in their texture and appearance, 

1. The ſkin of the bark is compoted of very runute 
bladders, interſperſed with ol — woolly bibres, as 
in the netile, thillle, and moſt herbs, The outhde of the 
ſkin is viſibly porous in ſome plants, particularly the cane. 

The principal body of the bark is ccmpoled of pulp 
or parenchyma, and innumerable veſſels much larger than 
thole of the tkin. The texture of the pulpy part, tho' 
the ſame ſubſtance with the parenchyma in roots, yet ſel- 
dom appears in the form ot rays runmng towards the 
pith ; aud when theſe rays do appear, they do not ex- 
tend above half way to the circumference, Ihe veſteis 
of the bark are very — ſituated, and deſtined for 
various purpoſes in different plants. For example, in the 
bark of the Pine, the inmoſt are lymph-ducts, and ex- 
ceedingly ſma!l; the outmoſt are gum ot teſiuifetous vel- 


ſels, deſtined for the ſecretion of turpentine; and are fo 
large, as to be diſtinaly viſible to the naked eye. 

2. The Wood lies betwixt the bark and pith, and 
conſiſts of two parts, viz. a parenchymatous, and lig- 
nous. In all trees, the parenchymatous part of the wood, 
though much diverſified as to ſize and conſiſtence, is uni- 


. formly diſpoſed in diametrical rays, or inſertions running 


betwixt ſimilar rays of the lignous part. 

The true wood is nothing but a congeries of old dried 
lymph-ducts. Between the bark and the wood a new 
ring of theſe ducts is formed every year, which gradually 
lootes its ſoftneſs as the cold ſeafon approaches, and, to- 
wards the middle of winter, is condenſed into à ſolid 
ring of wood, Theſe annual rings, which are diſtinctly 
viſible in molt trees when cut through, ſerve as natural 
marks to diſtinguiſh their age, Plate V. fig. 1, 2. 
The rings of one year are ſometimes larger, 1 
leſs, than thoſe of another, probably owing to the favour- 
ableneſs or fnlrourablews of the ſeaſon, 

af: The Piru, though of a different texture, is ex- 

actly of the ſame ſubſtance with the parenchyma of the 
bark, and the inſertions of the wood. The quantity of 
pith is various in different plants. Inſtead of being w- 
creaſed every year like the woud, it is annually dimi- 
niſhed, its veſſels drying up, and aſſuming the appearance, 
and ſtructure of woad; in ſo much that in old trees there 
is ſcarce ſuch a thing as pith to be diſcerned, 

A ring of ſap-veſſels are uſually placed at the outer 
edge of the pith, next the wood. In the pine, fig, and. 
walnut, they are very large. The parenchyma of the 
pith, is compoſed of ſmall cells or bladders, of the ſame. 
kind with thoſe of the bark, only of a larger ſize. The 
general figure of theſe bladders is circular; though in 
ſome plants, as the thiſtle, and bur age, they are angular. 
Though the pith is originally one connected chain of 
bladders ; yer as the plant grows old, they ſhrivel, and 
open in different directions. In the walnut, after a cer- 
tain age, it appears in the form of a regular tranſverſe 
hollow div:ifon, In ſome planes, it is akogether want- 
ing z in others, as the 2 nettle, Cc. there is only 
a tranſverſe partition of it at every joint; Many other 
varieties might be mentioned; but theſe mult be lett to 
the obſervation of the reader, 


Prars V. Fig. 1. A tranſverſe ſeQtion of a 
branch of aſh, as it appears 
to the eye. 

Fiz. 2. The ſame ſection magriticd. 
A A, The bark, 
B B B. An arched rirg of ſap- 
veflels next the fiein, 
CCC. The parenchyma of the 
bark with its cells, ard ano- 
3's arched ring of ſap-· veſ- 
elz. 
D D, A circular line of lymph- 
duds immediately below the 
. above arched ring, 
Y E. E., The wood. 
F, The brit year's growth. 
C. The iccoud. 


H, The 


fed es 

Pri ATI V. F.:. H, The third year's growth. 

| | III, The true wood. 

K K, The great air veſſels. 

L L, The leſſer ones. | 

MMM, The parenchymatous 

inſertions of the bark repre- 
ſented by the white rays. 

N, O, The pith, with its blad- 
ders or cells, 


SE cf. IV. Of the Leaves. 


Tut leaves of plants conſiſt of the ſame ſubſtance with 
that of the trunk. They are full of nerves, or woody 
portions, running in all directions, and branching out in- 
to innumerable ſmall threads, interwoven with the Pa- 
renchyma like fine lace or gauze. 

The ſkin of the leaf, like that of an animal, is full of 


pores, which both ſerve for perſpiration, and for the 


abſorprion of dews, air, G. Theſe pores, or orifices, 
differ both in ſhape and magnitude in different plants, 


' Which is the cauſe of that variety of texture or grain pe- 


caliar to every plant, 

The pulpy or parenchymatous part, conſiſts of very 
minute fibres, wound up into ſmall cells or bladders. 
Theſe cells are of various ſizes in the ſame leaf. 

All leaves, of whatever figure, have a marginal fibre, 
by which all the reſt are bounded. The particular 
thape of this fibre determines the figure of the leaf. 

The veſlels of leaves have the appearance of inoſcula- 
ting; but, when examined by the microſcope, they are 
found only to be interwoven, or laid along each other. 

What is called air-veſſels, or thoſe which carry no 
ſap, are viſible even to the naked eye in ſome leaves, 
When a leaf is flowly broke, they appear like ſmall 


- woolly fibres, connected to both ends of the broken 


piece, 


Puate VI. Fig. 1. The appearance of the air-veſ- 
ſels ro the eye, in a vine leaf 
drawn gently aſunder. 

Fig 2. A ſmall piece cut off that leaf. 

Fig. 3. The ſame piece magnified, in 
which the veſſels have the 
appearance of a ſcrew. 

Fig. 4\ The appearance of theſe veſſels 
as they exiſt in the leaf be- 
fore they are ſtretched out. 


Ser. V. Of the Flawer. 


Ir is needleſs here to mention any thing of the tex- 
ture, or of the veſſels, Cc. of flowers, as they are pret- 
ty ſimilar to thoſe of the leaf, It would alſo be foreign 
to our preſent purpoſe, to take any notice of the charac- 
ters and diſtinctions of flowers. Theſe belong to the 
ſcience of BoTany, to which the reader is referred, 
There is one curious fact, however, which mult not 
be omitted, viz. That every flower is perfectly formed in 
all its parts many months before it appears outwardly ; 
that is, the flower” which appear this year, are not, pro- 
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perly ſpeaking, the flowers of this year, but of the laſt. 
For example, mezereon generally flowers in January; 
dut theſe flowers were completely formed in the month 
of Auguſt preceeding. Of this fact any one may ſatis- 
fy himſelf by ſeparating the coats of a tulip root about 
the beginning of September; and he will find that the 


two innermolt form a kind of cell, in the centre of 


which ſtands the young flower, which is not to make its 
appearance till the following April or May. 


Exhibits a view of the tulip-root 
when diſſected in September, 
with the young flower towards 
the bottom. 


Sec. VI. Of the Fruit. 


Ix deſcribing the ſtructure of fruits, a few exam- 
ples ſhall be taken from ſuch as are molt generally 
known. J 36 3 

1. A Pear, beſides the ſkin, which is a production 
of the ſkin of the bark, conſiſts of a double parenchyma 
or pulp, ſap, and air-veſſels, calculary, and acetary. 

The outer parenchyma is the ſame ſubſtance continued 
_—_ the bark, only its bladders-are larger and more ſuc- 
culent. 

It is every where interſperſed with ſmall globules or 
grains, and the bladders reſpe& theſe grains as a kind 
of centres, every grain being the centre of a number of 
bladders. The ſap and air-veffels in this pulp are ex- 
tremely ſmall, 

Next the core is the inner pulp or parenchyma, which 
conſiſts of bladders of the ſame kind with the outer, only 
larger and more oblong, correſponding to thoſe of the 
pulp, from which it ſeems to be derived. This inner 
pulp is much ſourer than the other, and has none of the 

mall grains interſperſed through it; and hence it has 
gat the name of acetary. | 

Between the acetary and outer pulp, the globules or 
grains begin to grow larger, and gradually unite into a 
hard ſtony body, eſpecially towards the corculum, or ſtool 
of the fruit; and from this circumſtance it has been cal- 
led the calculary. 

Theſe grains are not derived from any of the organi- 
cal parts of the tree, but ſeem rather to be a kind of 
concretions precipitated from the ſap, ſimilar to the pre- 
cipitations from wine, urine, and other liquors, 

The core is a roundiſh cavity in the centre of the 


Pate VI. Fig.s. 


| _ lined with a hard woody membrane, in which the 


red is incloſed. At the bottom of the core there is a 
ſmall duct or canal, which runs up to the top of the 
pear; this canal allows the air to get into the core, for 
the purpole of drying and ripening the legds. 


Prartz VII. Fig. 1. A tranſverſe ſection of a pear, 
as it appears to the naked 


eye. 

A, The ſkin, and a ring of ſap- 
veſſels 

B, The outer parenchyma, or 


pulp, 
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pulp, with its veſſels, and 
lignous fibres interſperſed. 
The inner parenchyma, or ace- 
tary, with its veſſels, which 
are larger than the outer one. 
D, The core and ſeeds. 
Fig. 2. A piece cut off fig. 1. 
Fig. 3. Is fig. 2. magnified. 
AAA, The ſmall grains or globules 
with the veſſels radiated from 
them, 
Fig. 4. A longitudinal ſection of the pear, 
ſhewing a different view of the 
ſame parts with thoſe of fig. 1. 
A, The channel, or duct, which 
runs trom the top of the pear 
to the bottom of the core. 


Pratt VII. Fig.1. C, 


2. In a Lemox, the parenchyma appears in three dif- 
ferent forms. The parenchyma of the rind is of a coarſe 
texture, being compoſed of thick fibres, woven into large 
bladders. Thoſe neareſt the ſurface contain the eſſential 
oil of the fruit, which burſts into a flame when the ſkin 
is ſqueezed over a candle. From this outmolt parenchy- 
ma nine or ten inſertions or lamellz are produced, which 
run between as many portions of the pulp, and unite in- 
to one body in the centre of the fruit, which correſponds 
to the pith in trunks or roots. At the bottom and top 
of the lemon, this pith evidently joins with the rind, 
without the intervention of any lamelke. This circum- 
ſtance ſhows, that the pith and bark are actually con- 
need in the trunk and roots of plants, though it is dif- 
ficulr to demonſtrate the connection, on account of the 
cloſeneſs of their texture, and the minuteneſs of their 
fibres. Many veſſels are diſperſed through the whole of 


this parenchyma ; bur the largeſt ones ſtand on the inner 


edge of the rind, and the outer edge of the pith, juſt at 


the two extremities of each lamella. 

The ſecond kind of parenchyma is placed between 
the rind and the pith, is divided into diſtin bodies 
by the lamellæ; and each ot theſe bodies forms a large 
bag. 

Theſe bags contain a third parenchyma, which is a 
cluſter of ſmaller bags, diſtinct and unconnected with 
each other, having a {mall ſtalk by which they are fixed 
to the large bag. Within each 'of theſe ſmall bags are 
many hundreds of bladders, compoſed of extremely mi- 
nute fibres, Theſe bladders contain the acid juice of 
the lemon, . 

From this ſhort ſketch of the ſtructure and compoſi- 
_ vegetables, both the farmer and philoſopher may 
dra very uſeful and important concluſions, Some of 
them will perhaps be taken notice of in the courſe of this 
treatiſe. 


A longitudinal ſection of a le- 
mon. 

l AAA, The rind with the vel- 
ſels that contain the efiemiial 
cal, 

; | BB, The fubſtance correſpond- 
Vor. I. No. 2. 3 


Pratt V. Fig. 3. 
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ing to the pith, formed by the 
union of the lamellæ, or inſer- 
tions. | 

C C, Its continnation and con- 
nection with the rind, inde- 
pendent of the inſertions. 

A tranſverſe ſection of the lemon. 

B B B, &c. The nine pulpy bags, 
or ſecond parenchyma, placed 
between the rind and the pith; 
and the cluſter of ſmall bags, 
which contaia the acid juice, 
incloſed in the large ones. 

CC, The large veſſels that ſur- 
round the pith. 

D D, Two of the large bags laid 
open, ſhewing the ſeeds, and 
their connection with the la- 
mellæ or membranes which 
form the large bags. 


Sect. VII. Of the nature and mation of the 
Sap. 


. N.. 


Fig. 4. 


Tus veſſels in the roots of plants abſorb moiſture from 
the earth, and convey it to the trunk, branches, leaves, 
Sc. This juice, when it firſt enters into the root, is 
crude ; but as it aſcends into the other parts of the plant, 
it undergoes ſeveral changes, by means of the different 
conſigurations of the veſſels peculiar to each part. Thas 
the leaves, lowers, fruit, ahd ſeed, have all ſomething 
peculiar in the ſtructure and arrangement of their veſſels, 
which produces conſiderable changes in the nature of the 
ſap. It is not known how theſe changes are produced: 
but how the ſtomachs of animals make chyle from ani- 
mal and vegetable ſubſlances, or how urine, ſaliva, bile, 
Sc. is ſecreted from the common maſs of blood, is as 
little known, The ſap likewife moves in a lateral or ho- 
r1zontal direction, | 

Philoſophers ace greatly divided about what they call 
the circulation of the ſap. Some contend, that it re- 
turns to the root betwixt the bark and wood, Bur Hales, 
who has made many accurate experiments on the ſubject, 
has ſhown, that it does not circulate, but aſcends and 
deſcends in the fame veſſels; that it aſcends in hot wen- 
ther, and deſcends in cold, like the ſpirits in a thermo- 
meter, 

Vegetables begin to abſorb ſap about the beginning of 
Spring, and ſoon after thoot out their buds, leaves, and 
flowers. 

When plants are in a ſtate of vegetation, efpecially in 
hot weather, there is a great deal of ſaperfluous ſap ab- 
ſorbed ; but the ſuperfluous parts are carried off by tran- 
ſpiration. + Every part of a _ tranſpires; but the 
greateſt quantity paſſes by the leaves. a 

Some have aſſigaed the tranſpiration of plants, as the 
cauſe of the motion of the ſap. It is undoubtedly one 
cauſe of this motian; becauſe, if the tranſpiration be 
ſtopped, at a time when all the veſſcls are ſull, the mo- 
tion of the ſap muit flop of courſe, Bur then there is a 
previo s and principal cauſe, viz, that power in the vel- 
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ſels, whatever it is, that firſt puts the ſap in motion, be- 
fore any tranſpiration has commenced. 

Heat, moiſture, and air, are the three chief circum- 
ſtances that promote the aſcent of the ſap. Hence no- 
thing is more favourable to vegetation than warm weather 
accompanied with rain: on the other hand, cold dry 
weather is its greateſt enemy. In a wet, cold ſeaſon, 
every thing rots; and in hot dry weather every thing is 
parched, . But the circumſtances moſt favourahle to ve- 
getat ion are cloudy, hot weather, inclinable to thunder, 


ſueceeded by plentiful rains, 
SecT. VIII. Of the Food of Plants. 


TIT is thought to be an important queſtion in agriculture, 
whether the ſeveral kinds of plants require the fame, or 
difl-zrent nouriſhment. 

Upon a ſuperficial view cf this queſtion, it would appear 
very improbable, that the ſame matter could nouriſh ſuch 
a variety of plants, differing ſo effentially in ſmell, taſte, 
figure, &c. Much, however, may depend upon the in- 
ternal ſtructure and arrangement of the veſſels. One 
thing is certain, that if the veſſels in any plant be un- 
commonly ſmall, parts will be rejected by that plant 
which would be abſorbed by one whoſe veſſels are larger. 
Nay, changes may be made in the crude homogeneous 
nouriſhment, by a ſmall difference in the figure or action 
of the vellels, 

It is given out as a fat, by writers on this ſubject, 
that one plant will ſtarve another, by robbing it of its 
nouriſhment, This does not ſeem to aſſect either ſide of 


. the queſtion; for it may ſtarve its neighbour, either by 


extending its roots, and requiring a greater quantity of 
nouriſhment than the other; or it may abſorb the pecu- 
Har food which is neceſſary for the growth of the other 
plant. In either caſe, the plant is deprived of a proper 


- Quantity of nouriſhment, 


It is likewiſe propoſed as a difficulty, wm a poiſonous 
plant and its antidore will grow in the ſame ſoil, and very 
near each other. This argument is of the ſame nature 
with the former, It may be owing either to thele plants 
unbibing different juices from the earth, or to peculiari- 
ties in the ſtructure and action of their veſſels, Theſe, 
and many other ambiguous facts, have been advanced on 
both ſides of this queition, which we ſhall not ſpend time 
in cnvmeratiieg. 

The argument drawn from grafted plants, ſeems more 
diret and decifive, A Ralk of a lemon, grafted on a 
branch of an orange-tree, grew, ripened its fruit, and 
reſerved the fipure and all the other qualities belong- 
iog to a lemon. This plainly indicates, that the or- 
ganization of the lemon had given a different modiſica- 
tion to the juices of the orange, through the interven- 
tion of which it received its nouriſhment. 

It is alto certain, that the difſerent parts of the ſame 
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plant have frequently various ſmells, taites, &c. although 
the nouriſhment derived {rom the root mult be the ſame, 
This is an evidence, that the different ſtructure of party 
in the ſame plants is capable of producing very ſenſible 
changes in the nature and quality of the ſap. 

Repeated experiments ſhow, that many plants of very 
oppolite qualities, and even trees, have been nouriſhed 
and brought to maturity by the pureſt water alone. 

It is obſerved, on the other hand, that different plants 
require different ſoils, This is certainly true: But what 
then ? Does not this difference in ſoil rather depend up- 
on the greater or lefier quantity, than any peculiar qua- 
lity in the food? Thyme grows bett in a dry foil ; but 
it will grow equally well in earth carried from a marſh 
to the top of a mountain. 

The roots of plants ar: fitted to abſorb every fluid that 
comes within their reach. They have been found by 


expcriment to imbibe fluids that actually poiſon them. 


From this circumſtance it may be fairly conchuded, that 
they have not, like animals, the ſagacity of chufing the 
food that is moſt proper for nouriſhing them, and reject- 
iog that which is either noxious or leſs nouriſhing. 

Mr Dickion, author of an excellent treatiſe on agri- 
culture, publithed in 1765, has endeavoured to fix the 
particular ingredients tnat enter into the compoſition of 
the food of vegetables, He contends, that neither earth, 


water, air, oil, nor ſalt, can be called the food of plants; 


but he thinks that it conſiſts of a combination of all theſe 
ſubſtances. His arguments in ſupport of this theory are 
chiefly drawn from the chemical analyſis, which fhows, 
that all theſe ſubſtances may be extorted from vegetables 
by the farce of fire; and from a conſideration that a due 
agaixture of theſe ſubſtances (or ſuch things as con- 
tain them) is favourable, and even neceflary, to vegeta- 
uon. 


His laſt argument is good; But whoever attempts to 


diſcover the properties of plants, or the ingredients of 
their food, from a chemical analyſis, will probably never 
do much ſervice to the ſcience of agriculture, Fue and 
a retort is cepable of torturing either animals or vege- 
tables into forms and qualities which never exiſted either 
in theſe bodies, or in their food, ; 

We ſhall conclude this ſection with abſerving, that the 
farmer, ia nouriſhing his plants, ſhould be directed entire- 


ly by experience. If he knows, that putrid animal . 


and vegetable ſubſtances, that lime, ſoot, marle, Ce. 
when applied with judgment, aſſiſt the growth of his 
plants, and augment his crop, it is of little conſequence 
whether he be acquainted with their chemical analylis, 
or the particular mode of their operation, We do not 
mean that he ſhould continue obſtinately in the old beat- 
en track, as it is called; but rathgr that be ſhould try 
whether he can by any means improve upon the old 
method, and that his practice ſhould be ditected accord= 
ing to the ſucceſs of theſe trials. : 
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Of the various Operatians upon the Soil, in order to prepare it for the Recej= 


II. 


tion and Nouriſhment ef Plants. 


Or MANUuRES. 


F,V=r ſubſtance which promotes the growth of plants 
is denominated a manure. 

As to the operation of manures, ſome maintain, that 
they give to the earth an additional quantity of the vege- 
table food ; others, that they are of no other uſe than 
ro divide the foil, and therefore that tillage may be ſub- 
ſtituted in their place. This laſt opinion was embrated 
by Mr Tull, and is the fundamental principle in his 
horſe-hoeing huſbandry, A minute diviſion of the ſoil 
will do a great deal; but the experience of all ages 
fnows that it will do much more by the addition of ma- 
nure. 

In Scotland, it is the univerſal practice to dung lands, 
that are in conſtant tillage, at leaſt once in five years 
and it eonſiſts with obſervation, that the ground is con- 
fiderably enriched the firſt year, but that the crops gra- 
dually decline ull the virtues of the dung are entirely ex- 
hauſted, 

Some manures loſe their virtue by being long expoſed 
to the air, If dung be kept after it is ſufaciently rotted, 
the moſt valuable part of it will eveporate, Others, as 
lime and marles, are of an oppoſite nature: the longer 
they are expoſed to the air, their utility to the land is 
improved. From this circumſtance it is probable, that 
marles and lime attract ſomething from the air which ren- 
ders them more favourable to vegetation, 

There is a great variety of {ubſlances which, when 
laid upon land, act as manures. But the moſt uſual ma- 
nures in this country are Cupg, lime, males, aſhes, foot, 
ſca-weed, faclls, Cc. 


Scr. I. 


Of Dung. 


Duo is properly the excrement of animals ; but what 
commonly goes by that name, is a mixture of excre- 
ments, putrehed vegetable and animal ſubllances, If 
dunghills be kept after tiey are fafficiently totted, the 
oily end mare volatile parts, which are the belt ingre- 
dents, fly off, They fhouli likewiſe be placed in a 
dry ſituation, and railed high at the ſides, to prevent 
theſe parts from being carried of by water; for much 
water prevents the unifurm putrefaction of dunghills of 
this mixed kind. 

To promote a proper putzefaQtion, the dung ſhould 
not be laid in ſmall Heap, but ſpread thick upon the dung- 
Hill; for by this means the fermentation commences ſoon- 
er, the natural ſap is preferved, and the dung is prevent- 
ed from being burut, or / e-fanged, as it is termed by 
farmers. Duvg, when burnt in this manner, is dry, 
white, and uſt leis as a manure, It is agreed, that Cang- 


bills ought to be covered, to prevent the exhalation of 


vegetable food, But the difficulty is, how to execute it, 
Some propoſe a thin layer of earth for this purpoſe; 
others, that a pit ſhould be dug, built with flags at the 
ſide, and covered with a roof. The former would an- 
ſwer very well, were it not for the additions that are 
conſtantly making to dunghills; and the latter is ſo 
expenſive, that few people will chuſe to make trial of 
it. When dung comes from the ſtable or byre, it is mixed 
with ſtraw; which abſorbs the moiſture, and prevents it 
from exhaling till the ſtraw itſelf putrefics. When in 
this ſituation, if it be laid thick upon the top of the 
dungbill, there being but a ſmall ſurface expoſed to the 
air, the juices will be tolerably well preferved. 

As dung thus loſes its belt qualities by being expoſed 
to the ſun and weather, it ought to be plowed in as ſoon 
as poſlible, after being laid upon land, If Haff. ciently 
putreſied, it ſhould be plowed in with a ſhallow furrow, 
as its juices are waſhed down by che rain: It ſhould like- 
wiſe be ſpread very equally; for when large pieces lie 
ſcattered up and down, they become a nidus to inſccts 
and vermin. 


Of Lime. 


Liu being of af! alkaline nature, attradts acids: 
Hence it is ſuppoſed to communicate to the foil a power 
of attracting the vegetable food from the air. Lime 
Is a heavy ſubſtance, and p«netrates deep into the foil ; 
it ſometimes even finks below the reach of the plow, 
By fermentiog with acids, it breaks down and C:vides 
the foil into {mall particles, and makes it ſoſt, mellow, 
and evidently in a {ate of fermentation, It likewiſe dif- 
ſolves cils, aud all animal and vegetable ſubſtances, and 
converts them igto vegetable food, This quality zcu- 
ders it peculiarly uſe ſul in deſtroyicy root Weeds. 

Thel: being the general properiies of lime, it is ſup- 
. to have a twetold operation upon land. M hen a 
arge quant iy is uſed, eſpecially after being long ex po- 
ſed to the ait, it promotes vegetation by giving a Kiad of 
ſlimulus to the foil, and making it exert itfelf, 18 
operation of lime is not merely hypothetical ; for cp 
rieace hes, that land thorgagilly limed may ber 
to a poorer condition by cropping, then it it let net 
been limed at all, It is cven poſtble to teduct ined 
land io a caput mortuum; and the more [reguently ard 
the better the land is plowed, it is the foonty reduoedt 
to this (tate, 

Lime alfo enriches land, by augm-ntirg the veperable 
al ment. When intended for this purple, only 4 fa! 
quantity ſhould be employed; as a fall quantity of 
lu is ſuſſicicut to wnpregrute a laige dan ty ef cant, 


— 


— 


ren 
ions 


— 


of 


— 


155 
h —— —ͤ——ꝓ—ůh— —Q—Ä—ↄꝓ —_ ge — 
— ̃ʃꝙ— — ——_ — — — 5 
— — 


* 


48 1i%kfoVt F aur 


and to commat gate toit as high a degree of an abſorb- 
ing quality as it is capable of receiving, 

Theſe different operations of lime is confirmed by 

experiencę, aud agrecavle to the practice in thoſe parts of 
Scotland where lime is molt uſed. When employed for 
the purpoſe of 1mproying barren lands, it is laid on in 
large quantities, to give a ſtimulus to the toil, and make 
it exert all its vigour; and when applied to land already 
improved, it is uſed in ſmell quantities, and repeated 
once every third or fourth year, to prevent too great 
an exertion, and impoveriſting the land, by exhault- 
ing too much of the vegetable food. 
The lands in Scotland capable of the greateſt im- 
provement by lime, are the our-fcld and muir lands, 
"The out-fictd land is generally kept three years in tillage, 
and carries three crops of oats; it is then allowed to 
reſt ſix years, and after that is brought again into tillage. 
This method of cultivating out-fe!d land is found, by 
calculatipn, to be Wufficiently able to bear the expence, 
and allow # reaſonable proſit to the farmer, beſides the 
improvement the lands derive from the lime. 

{x England, lime is ſometimes uſed as a top dreſſing 
for wheat, Ihe method 1s this: They ſow their wheat 
without laying on any manure ; and in the beginning of 
February. for every acre of land, they take 20 buſhels of 
anflaked lime, and 4 buſhels of ſand, or brick-rubbiſh. 
"Towards the end of the month, the lime is flaked and 
mixed with the ſand: In the laſt week of the month, this 
is ſcattered, by way of top-drieiling over the green wheat; 
and as rain generally ſucceeds, it is foon waſned down 
to the roots of the plant, and gives them a-vigour and 
ſtrength of growth that is aftonithing to people who have 
never ſeen this method practiſed. Bur, it the weather 
inclines to be dry, the quantity of ſand mutt be doubled, 
wo prevent the ptwots from being burat by the corrofive 
quaht/ ot the lime. 


Of Marles. 


Tur general characters by which marle is beſt diſtin- 
guiſhed, are theſe : It attracts and feiments with acids, 
and does not bake in the fire like porter's earth, which 
diſtinguiſhes it ſuſhiciently from clay; upon being expo- 
ſed for ſome time to the air and weather, it diffolves like 
quick-lime, and fails into a fine powder; when dry, it 
is friable and unctuous like 1-ad-ore ; when wet, it is 
loft and ſlippery to the touch; whereas virgin-earth 
is rough and gritty. 

There are a great variety of marles; but they are 
generally reduced to three kinds: The clay, the ſtone, 
and the ſhell marle. 

The clay aud ſlone marles are nearly of the fame na- 
ture; but the ſhell-marle differs from both. 


Of Clay and Stone Marles. 


Trovcn plants will not grow in theſe marles, when 
285 yet, when mixed with foil, they become an excel- 
ent manure, 

Stone and clay marles are poſſeſſed of much the fame 
qualities with lime, and conſequently act nearly in the 


ſame manner upon the ſoil, They communicate to the 
{cil a power of attracting the vegetable food from the 
air, diſſolve the vegetable food, and prepare it for en- 
tering the roots of plants, They likewiſe attract oils 


- fo ſtrongly, that they are frequently uſed for extracting 


greaſy {pots out of cloth; they are therefore ſuppoſed to 
attract oil from the air and earth, which is the chief in- 
gredient in the nouriſhment of plants, 

Both the clay and ſtone an po are long of diſſolving. 
Large pieces of the ſtone-marle are ſometimes found un- 
diflolved many vears after it has been laid on the land 
This renders it neceſſary to lay on a large quantity o. 
them, leſt their effects ſhould not at firſt appear. 

As marle may be uſed with ſafety in greater quanti- 
ty than lime, it muſt communicate to the ſoil a ſtronger 

wer of attracting the vegetable food, and conſequently 
it ought always to be preferred. Marle is likewiſe pre- 
ferable to lime in this reſpect, that it is longer of diſſol- 
ving; and therefore the land will continue to carry bet- 
ter crops for ſeveral years longer after it has been marled. 
However, if the ſoil be ſoft and ſpungy, the marle, like 
lime, will fink below-the reach of the plough, and pre- 
vent thoſe advantages which might naturally be expected 
from it, 

Though marle is preferable to lime as a manure; yet it 
mult be conſidered, that their operation upon the earth 
is the ſame; conſequently, when marled land has been 
exhauſted with crops, it eannot receive much benefit 
from an immediate application of marle a ſecond time; 
for the ſame reaſon, it canfeceive as little advantage from 
lime: Dung therefore, as it contains a great propor- 
tion of the vegetable food, which lime and marles dimi- 
niſh, is the moſt proper manure for marled or limed 
lands exhauſted with crops. 

What was faid with regard to the application of lime, 
in ſmaller or larger quantities, to barten lands and lands 
in good order, may be ſaid with equal propriety with 
regard to ſtone and clay marles, 


Of Shell-marle. 


Tuis marle is of a different nature from the ſtone 
and clay marles. It does not diſſolve with water, bur 
abſorbs and ſwells with it like a ſpunge : It attraQs acids 
more forcibly, But the principal difference betwixt the 
ſhell-marle and the other marles confitts in this, that 
the ſhell-marle contains a great quantity of oil, 

This marle is therefore ſuppoſed to promote vegeta- 
tion, by increaſing the food o plans, by communicating 
to the [il a power of attracting this food from the air, 
by dividing the foil into ſmall particles, and by preparing 
the vegetable food for being abſorbed by their roots. 

As ſhell-maile does not echauſt land Ike lime and the 
other marles, it may be repeated as often as the huſ- 
bandman pleaſes, ſes effects are likewiſe more ſudden, 


Of Aſbes. 


Tur aſhes of vegetables contzin a large quantity of 
alkaline falt: Hence they attract acids more ſtrongly 
than any other ſubſtances, 


The 
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operation. of aſhes upon the ſoil mult therefore be 

of the ſame nature with that of lime, only it is more vio- 

lent and ſudden, and conſequently it is ſooner over. 

This is confirmed by vey 2 — After land has been 
r 


The 


manured with aſhes, the firſt crop is commonly very lux- 
uriant; but'a ſecond crop almoſt entirely exhauits the 
land. Hence aſhes ſhould be laid on in ſmall quantities, 
and ſhould not be applied to land exhauſted by lime or 
marle ; neither ſhould they be repeated, or followed by 
theſe manures. 

Burnt turf is generally recommended as a manure. 
Turfs are chiefly compoſed of vegetables; their aſhes, 
therefore, mult be of the ſame nature with thoſe of wood 
or any other vegetable ſubſtance. It is found by experi- 
ence, that the burning of turfs turns out to advantage 
in proportion to the number of roots they contain; and 
therefore land, with a tough ſward of graſs, is molt 
proper to be imprayed in this manner. 

In burning turf, the heaps mult be covered in ſuch a 
manner as to prevent the flame from breaking out; o- 
therwiſe the molt uſeful part of the aſhes will fly off, 

To prevent burnt land from being exhauited, one or 
two crops only ſhould be taken, and then the land 
ought ta be laid out in graſs, Irs fertility will be 


greatly increaſed, if a little dung be added after the 


fi{t crop. 
Of Scot. 


Soor contains oil, ſalt, and earth. It promotes ve- 
getation in the ſaine manner as dung or ſhell-matle. 
Soot is generally applied in the Spring as a top-dreikng 
to wiater corn or graſs. The effects of foot uſed in this 
way are ſo fudden, that they evideatly appear after the 
ficit rain, But its victues are commonly exhauſted by a 
{ingle crop. However, when the ellets of foot are o- 
ver, the foil is not exhauſted, as by aſhes or lime; it may 
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Of Shells. 


Be ps of ſhells are to be met with in many places, but 
particularly near the ſea- ſhore. 

Theſe ſhells ferment with acids, and, like other ani - 
mal-ſubſtances, contain oil, ſalt, and earth. Their ope- 
ration is ſuppoſed to be of the ſame kind with that of 
ſhell-marle : But, as they take a long time to diſſolve, 
their effects mult be lower and weaker : They ought 
therefore to be applied in large quantities, ie 
their operation will be hardly perceptible. | 

Shells exhault the land, but not near ſo much as lime 
or aſhes; it is therefore improper to uſe them immedi- 
ately after theſe manures, 

When ſhells are found below the ſurface of the ground, 
as they generally are, they ſhould be expoſed to the air 
for ſome time before they are ploughed in: "This not 
only aſſiſts their fermentation, but promotes their pu- 
tre faction. 


Of Vegetables in an entire State, or ſown for 
Manure. 


IT is a practice in many places, particularly ia Eng» 
land, to ſow turnip, peaſe, buck-wheat, &c, and to 
plough them down Ne manuring the land. 

This practice is thought by fome people to be attend- 
ed with no advantage; becauſe the plants, when plough- 
ed down, can convey no more food to the ſail than they 
take from it. But it ought to be conſidered, that ſame 
of the plants employed in this manner puſh their roots 
below the reach of the plough, and ſack up the ſood to 
the ſurface; the ſeed that is ſown likewiſe contains a 
great proportion of vegetable food ; befides what the 
plants, when growing, may derive from the air, Oc. From 
theſe circumſtances it may be inferred, that they actual - 


therefore be repeated as oſten as the ſu met thinks pro- ly return more nouriſhment to the foil than they extract 


all or it may be followed with advamage by 
We, or marie, 


Of Sea-weed. 


4 
ALL plants that grow rocks, within reach of the 
ſea, are good manures, These are frequently looſened 
and driven a-ſhore by the tide. They are of a ſoft pul- 
py nature, and ſoon putrefy. 

Sea-weeds promote vegetation in the ſame manner as 
dung or ſoot ; but their effects are not ſo laſting as dung. 
However, they are preferable to dung in this reipect, tat 
they do not produce ſo many weeds. 

They may be applied to land in any ſituation, and are 
peculiarly proper tar land that is exhauſted by hme or 
athes, When their effects ceaſe, the land is not injured, 
and any kind of manure may be uſed after them. 

The oftener ſca-weeds are applied, the land becomes 
the richer, This is confirmed by experience. The 
lands near the ſhores, where the weeds have been long 
uſed as manures, are among the richelt in Scotland, aud 
bave been kept almoſt conſtantly in tillage. 

Vor. I. No. 3. 3 


rom it. The covering of the ſurface is alſo an advan» 
tage: Every farmer knows, that when the foil Ras been 
covered for a conſiderable time by a ſtrong crop of peaſe, 
or any other corn laid down, the ſoil, though natural» 
ly hard and ſtiff, becomes ſoft, mellow, and free. 


Of Water. 


RaAin-waTER contains a contderablequantity of ve- 

le food. When it falls upon land thathas a deſcent, 
running off, it muſt carry along with it (ame of tho 
knelt particles of the ſoil and the vegetable food contain» 
ed in them. If this water, then, is let in upon a feld, and 
allowed to ſettle, the land will receive from it not only 
the vegetable food contained in the water Atſelf, but 
likewiſe what is contained in the particles of earth carried 
off from the higher grounds. | 
This me of manuring can only be uſed in fields 
which lie on the ſides of rivers, or ſuch as can be caſily 
drained. In praQtifng it, the water mult not be allowed 
to run off violently, otherwiſe it does more hurt than 
good. Land in grais is moſt proper for this kind of 
N manuring. 


\ 


— 


arch 
ations 


_— 
. 


. —— 2 —— 


5 
i, 
1 
v4 


— — 
r — 


* 


/ 


_ Ae 


manuring. The firmneſs of the ſurface prevents any of 
the ſoil from being carried off when the water is drain- 
ing, and the _ intangles the mud, &c. and hinders 
them from going along with the water, 

This operation ſhould be performed in the ſpring. In 
that ſeaſon' graſs-lands ſuffer lealt from being over- 
flowed. | 8 


SEcr. HI. Or Soils WITH RESPECT TO 
MaxukEs. 


So1Ls are very different in their natures, and compo- 
ſed of very different ingredients. Some ſoils contain 
more, and others leſs, of the food neceſſary for the nou- 
riſhnent of plants. It is neceſſary to inquire into theſe 
differences, in order to diſcover what manures are moſt 
proper for each kind. 

The foils moſt common in Scotland are the black 
loamy, the clay, the ſandy, and the moſſy. Of theſe 
there are many varieties, according to the different pro- 
portions of that particular kind of carth from which they 
are denominated. Some ſoils are even ſo blended, that 
it is difficult to determine what kind of carth molt pre- 
vails in them. 


Of the black Loamy Soil. 


Post loam ſeems to be nothing elſe but the earth of 


Putrefied vegetables, accumulated by the ſucceſſive de- 
cay of natural or artificial crops. In cultivated lands, 
dung and other manure greatly increaſe the quantity of 
the loam. . a 

The principal qualities of loam are theſe : When al- 
lowed \to reſt, it acquires a degree of coheſion, but ne- 
ver becomes fo hard and tough as clay: When turned 
up and expoſed to the air, it becomes free and open, 
and eaſily crumbles down: When dry, it readily admits 
water, and fwells and retains it like ſhell-marle; how- 
ever, it only retains a proper quantity, and allows the 
reſt to run off, It alſo contains oil, fermentswith acids, 
and is of an abſorbent nature. 

There is no ſoil altogether pure; but that ſoil which 


bas loam in its compoſition poſſeſſes in ſome degree all 


the qualities of loam ; and theſe qualities are unqueſtion- 
ably the moſt proper for nouriſhing plants. 

Its oils and ſalts afford food to the plants; the abſor- 
bent quakty of which it is poſſeſſed, alſo attracts vegetable 
food from the air; its friableneſs, aud fermenting with 
_ give an eaſy paſſage to the roots to acquire this 


Experience, the only ſure guide in ſubjects of this 
kind, ſhows that a loamy ſoil is moſt fruitful, Some 
foils, when well limed or dunged, may bear as great 
crops as the loamy foil; but then they require a ſupply 
much ſooner, The loamy ſoil has likewile another ad- 
vantage over every other: It does not ſuffer fo much 
from drought or rain, as clay and ſandy foils. 

All land called in- Geld land has a certain quantity of 
loam in its compoſition, probably owing to the dung 


* 


which is laid from time to time upon it. This is the on- 
ly diſtinction betwixt out- field and in- Held land. 

The ſoil which contains a great proportion of loam, re- 
quires very little manure. It may be kept conſtantly in 
good heart by x tillage and good management. 

e common loamy foil requires manure, and no 
kind of manure is improper for it; dung, however, is 
unqueſtionably the beſt. Lime, unlefs managed with + 
care, is in danger of hurting a loamy ſoil by exhault- 
ing it. | 


Of the Clay-Soil. 


Tus richeſt kind of clay-ſoil is that which conſiſts of 
clay and loam. To diſcover the nature of this ſoil, it 
is neceſſary to know the qualities of clay. 

Clay is a very ſolid body, and its parts adhere firmly 
together: It does not eaſily admit water, but is capable 
of containing a great quantity, ſwells but little, and does 
not eaſily part with it. When dry, clay is very hard, 
and becomes the harder the more ſuddenly it is dried. 
In the proceſs of drying, it contracts unequally, and 
breaks out into rents or fiſſures where the coheſion is 
weakeſt. It ferments with acids, but has no oil in its 
compofition. 

From a light view of theſe qualities it appears, that 
a clay- ſoil is not ſo well adapted for the nouriſhment of 
plants as the loamy: it is more ſubje& to receive in- 
juries from drought or rain. In a rainy ſeaſon, as it is 
averſe to part with the water after it once admits it, the 
roots of plants will be much weakened or deſtroyed by 
being long ſoaked in the water. On the other hand, in 
a very dry ſeaſon, it becomes ſo hard, that the roots 
cannot penetrate deep enough to ſearch for food. 

Theft obſervations are fully confirmed by experience. 
For it is well known to the huſbandman, that the pro- 
duce of clay - ſoils are extremely uncertain, as they are 
liable to be deſtroyed by dry or wet ſeaſons. Theſe ſoils 
labour under another diſadvantage; as they repel water, 
eſpecially when it falls in ſmall quantities, they reap no 
benefit 4 om des or flight ſhowers, 

The clay-ſvil is ſaid to contain vegetable food, but does 
not allow it to be eaſily diffolved : aud hence lime, marles, 
or aſhes, are the moſt proper manures for it, as they divide 
it into ſmall particles. Theſe manures likewiſe commu- 
nicate to it a greater power of abſorption ; and therefore 
they will enable it both to receive and tranſma water more 
readily, and of courſe make it leſs ſubje&t to be injured 
by the weather. Clay-ſoils, when mixed with loam, 
are very rich; but, when mixed with ſand or till, they 
are very poor, Poor clay-ſoils require ſuch manures as 
contain the. greateſt quantity of vegetable food; there- 
fore dung, ſhell-marle, ſea- weed, Cc. are the belt ma- 
nures for them. 


Of the Sandy Soil. 


Tusa are two kinds of ſand that enter into the com- 
poſition of ſoils; the one conſiſts of ſmall pariicies of 
fliat, the other of broken (bells, 11 
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The ſandy- ſoil which is compoſed of flinty particles, 
eaſily receives and tranſmits water; and conſequently is 
not capable of containing a ſufficient quantity for promo- 
ting the growth of plants: Its particles do not adhere, 
and is therefore unable to ſupport plants that have few 


roots and — Beſides, it is ſuſceptible of great - 

er heat from the ſun than any other ſoil, which is apt to 

the plants. As this ſoil contains no oil, it muſt 

very defective in vegetable food; and, as it has no 

abſorbent quality, it will receive but a ſmall ſupply from 
the air, - : 

From the qualities of this ſoil, the manures molt pro- 
per for it are eaſily diſcovered. Clay will make it firmer, 
and enable it to retain the water; but clay contains lit- 
tle vegetable food. Dung will ſupply it with the food 
of plants; but will not render it h̃rm, or make it retain 
water, Moſs will help it to-retain water, and ſupply it 
with vegetable food; but will not make it firmer. 
mixture of clay and dung, or of clay and moſs, ſeems 
therefore to be the moſt proper manure for this ſoil, 

The qualities of a 5 ſoil jews tj? of broken 
ſhells, are ncarly the fame with thoſe of the former 
kind, The only differences are, that it ferments with 
acids, contains oil, and is capable of being diſſolved. 
Hence this foil muſt have a larger quantity ot vegetable 
food, and mult alſo receive a greater ſupply from the 
air, A mixture of dung and clay, or of wi and clay, 
is likewiſe the moſt proper manure for this ſoil: But if 
any ſubſtance could be found that could reduce the par- 
ticles of the ſhells to @ (tate of putrefaction, it would 
be preferable to any thing hitherto known for improving 
a ſoil of this kind. | 


Of the Meſſy Soil. 


Moss principally conſiſts either of live or at leaſt 
uncorrupted vegetables. It mutt theretore have ſalt and 
oil in its compoſition. It does not eafily putrefy, and 
prevents other bodies from putrefying. It ſwells with 
water like a ſpunge, and does not Al art with it. 

To render the molly ſoil fit for nouriſhing plants, the 
vegetables in it mult be reduced to a ſtate of purrefaction, 
This will not only ſupply it with vegetable food, but 
likewiſe reader it firmer, and make it more eaſily part 
with water. Hence thoſe manures which ferment mot 
violently with acids, as the clay and ſtone marles, ſeem 
to be the molt proper for this foil, "Theſe marles will 
not only raiſe a violent fermentation, but fill up the 
pores, and make the ſoil more ſolid. When the mols is 
deep, or has not a ſolid bottom, lime is improper, be- 
cauſe it will ſoon penetrate beyond the reach of the 
plough; but, if it has a ſolid bottom, lime will anſwer 
very well. | 

It is improper to ſow upon this ſoil till the fermen- 
tation raile4 by the manure is completely finiſhed; for 
the violence of the fermentation ſometimes throws the 
ſceds, and even the roots, out of the ns. 

Frequent ploughings make the moſſy foil run much 


into weeds; and from this circumſtance, the practice of 
ploughing it but ſeldom is found to anſwer better, 


Lor un 


31 


SecT, IV. Or THE IMPEDIMENTS To VE- 
GETATION, | 


1. WEEDS, 4s an Impediment to Vegetation. 


Evza vegetable that grows in a field, different from 
the particular plant that is intended to be cultivated, may 
be called a aweed. 

Weeds injure the plants we defire to cultivate, by rob- 
bing them ot partof their nouriſhment, and by preventing 
the ſpreading of their roots. Some weeds, as quicken- 
ing graſs, extend and interweave their roots in ſuch a 
manner that it is difficult to pulveriſe the foil by tillage. 
It is therefore of great importance to the farmer to know 
how weeds may be deſtroyed. Weeds are generally di- 
vided into three claſſes, viz. thoſe that are propagated 
by the ſeed ; thoſe that are propagated by the roots; 
and ſhrubs. 


of . deſtroying Wards that are propagated ly 


ced. 


Werds are very different in their natures. Some, 
if prevented from vegetating, die in a few years by lying 
moiſt in the earth ; others will lie many years in this 
ſituation, without loſing the power of vegetating. 

The firſt kind may deltroyed, by turning the land 
infeſted with them into graſs for five or fix years; and 
both kinds may be rooted out by allowing them to vege- 
tate, and then tearing up the young plants before they 
begin ro flower, 

Ia order to promote the vegetation of the weeds that 
are intended to be deſtroyed, the land ought to be well 
ploughed ; if a lintle dung, or other manure, be applied, 
the crop of weeds will be increafed, and their ruc- 


tion will be rendered more general. 


Several weeds, as the thiſtle, dandelion, rag-weed, &c. 
are furniſhed with a kind of down, by which they float 
in the air, and are carried to great diſtances by the wind. 
Farmers thould be as careful to root out all weeds of 
this kind from the roots of hedges, banks of fences, &c. 
as from their arable land; for although they may have 
the appearance of being inoſſenſive in that ſituation, they 
are tranſported from thence in great quantities by the 
wind into the adjacent fields. 

There is another great ſource of weeds, but too little 
attended ro by farmers, It is a general. practice, to 
throw the ſeeds that are ſeparated from the corn in win- 
nowing upon the dung-hill; and by this means they are 
carried out with the dung, and again ſown upon the land. 


Of deſtroying Weeds that are agated 
* the Root * : 7 


Tura are many different kinds of weeds propagated 
by the roots; Some of them infeſt land that is in til - 
lage, and others land that is in graſs, 

Thoſe that infeſt land in tillage may be deſtroyed. b 
turning it into for ſome years. This is the 

elfectual 
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eſſectual means of rooting out quicken-graſs, and other 
root- Weeds of the ſame nature. If the ſoil be hard and 
ſtiff, it is the ſooner cleared of weeds by being laid out 
in graſs; But a ſoſt ſpangy foi] requires to be in graſs 
{ix or ſeven years before the weeds are deſtroyed. 

Thoſe werds that infeſt lands in graſs, are eaſieſt dy- 
ſtroyed by turning the land into tillage. Neither is it 
neceſſary to continue it long in this ſituation; for the 
weeds commonly diſappear after the firſt ploughing. 

But as, in ſome caſes, it may be inconvenient to turn 
a field infeſted with weeds from till-g2 into graſs, or 
from graſs into tillage, it is neceffary to conſider whether 
the ſame may not be accompliſhed, without altering the 
ſituation of the land. 

When land is in tillage, the weeds may be deſtroyed 
by frequently ſtirring and turning it over in dry weather; 
for when the weeds are diſplaced, the drought prevents 
them ſrom taking root again, 

Land cannot be made -too fine, nor the ſurface too 
ſmooth, when it is intended to be.freed of ſced-weeds ; 
becauſe by that the greateſt number are brought to ve- 
getate : But, when intended to be freed of root-weeds, 
the rougher the ſurface, the weeds are the more caſily 
deilroyed ; becauſe the drought has the eaſier acceſs to 
their roots, 

If praſs-lands be infeſted with weeds, and it is incon- 
venient to turn them into tillage, the only way of de- 
ſtroying the weeds, is to cut them frequently, or pull 
them up by the roots, 

Some lands, after being in graſs a few years, are lia- 
ble to be over-run with fog: In this caſe, rolling, by 
making the ſurface firmer, will be of great ufe in de- 
- lroying the fog. This weed, as well as others, may 
be deltroyed by depriving it of air, This may be done 
by covering the ſurface with a crop of peaſe, potatoes, or 
other plants that lie thick on the ſurface, A deep 
trenching will, in ſome cafes, anſwer the ſame intention. 


of deftroying Shrubs, as Furze, Broom, Bram- 


ble, &c. 


LO E. 


THe common method of deſtroying furze (or whins) 
is by grubbing them out with a hoe, But it is impoſlible 
to root them out ſo complecatly as to prevent their 
ſpringing again, eſpecially if the land be continued in 
graſs. The moſt eſſectual method, therefore, is to bring 
the land into tillage immediately after rhe whins have 
been grubbed up. As long as it continues in tillage, no 
whins will appear; but if turned into graſs, they grow 
as numerous as ever. 

To prevent this return of whins, the young plants that 
appear after the land is turned into graſs, ſhould be pul- 
led up by the roots. Unlefs they are very thick, this is 
ueithe® troubleſome nor expenſive : When the ground, is 
moiſt, it may be performed by young boys. If any of 
them rife afterwards, which is commonly the caſe, the 


lame operation muſt be repeated every ſeaſon till the 


land is compleatly cleared of them. 
There is another ſcheme of manigement which in a 


CAD 


few years will eſſectually deſtroy whins. It is certain 
that the ſeeds of whins will not vegetate unleſs they are 
allowed to lie in the earth undiſturbed for a conſiderable 
time. As long as land is left in tillage, although there 
be many whin-ſeeds in it, yet they never vegetate, 
Whin-plants do not even appear till two years after the 
land has been allowed to reſt, or has been turned into 
graſs. Now, if a ſcheme of management be followed, by 
which the land is turned from tillage into graſs, and 
from graſs into tillage, the whins by degrees will be 
wholly eradicated, | 

It was obſerved above, that before lands infeſted with 
whins can be improved, the whins muſt be grubbed 
up. This operation is both tedious and expenſive. 
The following method of rooting them out by the plough 
is more expeditious, leſs expenſive, and has been tried 
with 3 | 

This work muſt be performed by a ſtrong Scotch 
plough, with a well redd beam. As it requires great 
force to tear up the roots, ſix horſes ſhonld he yoked in 
pairs. Two drivers are likewiſe neceſſary, to prevent the 
horſes from ſtepping aſide. As the whins in riſing are 
apt to entangle or choke the beam, another man is alſo 
neceſſary to puſh them off with a pitch-fork. A plough 
yoked and attended in this manner, will plow down 
whias near three feet high, with roots above tour fect 
long, and an inch in diameter. This operation ſhould 
be performed in the winter, when the land is well ſoaked 
with rain, | 

After the land has been ploughed in this manner, it 
ſhould be allowed to lie till ſummer, when the whins 
torn up by the plough may be burned, the land harrow- 
ed, and the roots gathered. Afterwards the land may 
be dreſſed according to the judgment of the farmer; only 
the ſecond ployghing ſhould be acroſs, that any roots 
which have been left may be torn up. 

But when the whins are ſo ſtrong that it is impoſſible to 
plough them down, they may be burned ; and it the land 
be allowed to lic a few- years after, it may be ploughed 
without much difficulty. | 


BRO OM. 


Broom is not ſo buſhy, and does not cover the ſur- 
face ſo much as whins; and therefore land infeſted 
with it is more eaſily cleared. Though the methods re- 
commended for deſtroying whins will moſt cffectually 
deftroy broom, a more (imple and leſs expenfive one will 
ſufficiently anſwer the purpolc. 

broom, eſpecially when it is old, be cut ſo low as 
to take away all the 1 it will- never ſpring again. 
A kind of ſeythe has lately been invented, by which 
broom may be cut in this manner with great expedition, 
If this method be obſerved, it is unneceſſary to bring 
land from graſs into tillage in order to x te it of 
broom, _ ) 


3. BRAMBLE. 


Tuis plant is of a very different nature from whin or 
broom. The root ſinks deep into the earth, and ſpreads 
very wide, Though cut in the winter, it riſes and 
comes to ſuch perfe&ion as to carry fruit in the ſummer. 

It 


» 
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It is therefore a difſicalt matter to clear land of bram- 
ble, eſpecially when it is ſtony; for the bramble puſhes 
and inter weayes its roots among the ſtones, which renders 
it neceſſary to dig out the ſtoncs before it can be ſuſſi- 
ciently rooted up by ploughing or tearing, How- 
ever, digging out the ſtones, and ploughing the land in 
ſuch a manner as is molt proper for cutting and tearing 
up the roots of bramble, may be the more ſafely recom- 
mended, as they at the ſame time ſerve many other 


uſeful purpoſes, 


2. Of WaTER, as an Impediment to Vege- 
tation, 


Sous plants require a greater, and ſome a leſſer pro- 
portion of water in their food, The plants uſually cul- 
tivated in our fields are of the latter kind, and are eaſi- 
ly injured by an over-proportion of water, Hence, was 
ter may be conſidered as an impedement to vegetation; 
and it becomes neceſſary to conſider the moſt proper me- 
thods of conveying it off the land, 


Of draining I and. 


Some lands are wet from their ſituation, being expo- 
ſed to overflowings from higher grounds, and having no 
proper deſcent to allow the- water to run off, : 

The bottom of ſome land is of ſuch a nature as to 
force out, in ſprings, the water that runs below the ſur- 
face, Springs ſometimes break our, becauſe the chan- 
nels, in which they run, reach the ſurface; and ſome- 
times becauſe they are interrupted in their courſe, which 
makes them force their way above ground. 

The wetneſs of land is ſometimes occaſioned by vio- 
lent and frequent rains; and ſometimes all theſe cauſes 
may concur in rendering land wet, 

Land that is wet from its ſituation may be drained in” 
this manner: Although the wet land be ſo low, as to 
render it difficult to carry off the water; yet the water 
may be intercepted by a Erain, before it reaches the low 

round. | 

Land, wet by ſprings, lies generally in a ſloping di- 
rection, which makes it the more caſy to drain. When 
the water runs near the {arface, before it breaks out,. it 
may be intercepted by a drain drawn »-rofs the decli- 
vity, a little above the place where it ſirit makes its ap- 

carance, But, if the channel hes deep, the drain ſhould 
be drawn directly acroſs where it ſprings up. 

But, when the wetneſs of the land is owing to the 
climate, or a rainy ſeaſon, the water cannot be inter- 
rupted by drains; however, obſtructions may be remo- 
ved, ſo as to allow the water. ro run off as quickly as 
poſTible, © To drain land in this firvation, it is neceflary 
to lay it up in ridges properly placed, and to cut ſmall 
drains acrols theſe ridges, commumcatipg with each o- 
ther, and with the turrows, By this method ail the 
furrows betwixt the ridges become drains; the water, 
as falls upon the ridges, immediately makes its way 


to the turrows; and, it it meers with an interruption in 
any of them, it is conveyed by the drains acroſs the 
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ridges into ſome other furrow, along which it is carried 
off the field. ; | 

There are two kinds of drains, viz. open drains, and 
hollow drains. Hollow drains differ from open ones, 
in being killed with looſe (tones, covered with tui if, bruſh- 
wood, or ſtraw, and a layer of earth thick enough to al- 
low a plough to go caſily through above. Theſe hollow 
drains are attended with two advantages; no land is 
lolt by them, and they are no impediment in ploughing. 

Open drains, however, are in molt caſes preterable to 
hollow ones: They alone are capable of intercepting o- 
vertlowings from higher grounds, and for carrying off 
water that falls in rain, The water in thefe caſes being 
always on the ſurface, will run freely over hollow drains, 
eſpecially when ſituated on a declivity. But hollow drains 
may be uſed with advantage in land wet by ſprings ; be- 
cauſe nothing more is required than to continue the chan- 
nels of the water below ground, and not allow it to 
break out, till it arrives at a place where it can do no 
harm. 

It will not be improper here to mention, that ſome 
ſoils retain water much =_ than others, and conſe- 
quently are more liable to be damaged by water, Soils 
that have a large proportion of clay, or of moſs, are of 
this kind, As theſe ſoils naturally retain water like a 
ſpunge, caſting drains, and laying the land up in idges, 
will not convey it away. "To drain ſuch lands, their na- 
ture, and power of retaining water, mult be changed by 
culture, 

The clay-ſoil can only be drained by frequent ſtirring, and 
the application of ſuch manures as raiſe a fermentation, 
Theſe operations open the pores of the ſoil, and thereby 
afford a free paſſage ro the water. 

The molly foil, on the other hand, is too cpen and 
porous, but is poſſeſted of an abforbing quality, by which 
it retains the water, To drain this foil, it is neceſſary 
to condenſe it, aud, if pothble, to deftroy its quality of 
retaining water. Frequent {tirrings, and ſuch manures as 
raiſe a fermentation, and tend to putrefy the moſs, are 
ſaid to render it firm and ſolid, and thereby both pre- 
vent it from receiving ſo large a quantity of water, and 
deſtroy the quality of retaining it, 


Of draining Mariſhes, 


Tus fail of mariſhes, being compoſed of diſſolved ve- 
getables, duſt blown in by the winds; and earth waſhed 
down from the high grounds with which they are gene- 
rally ſurrounded, is light and ſpungy, but very rich and 
valuable when drained. 

In dreining a matiſh, all the ſNt1gnating, water ſhould 
be firſt carried off by a large open drain, with a fufficient 
fall, ard*as deep as the bottom of the mariſh. When 
the ſtagnating water is conveyed away, the earth by de- 
grees will ſubfide, and become folid ; and ſome land 
will thus be gained on each {de : The bottom likewiſe 
ſoorr becomes firm enough to allow the drain to be gra- 
dually carricd forward through the nuddle of the mariſl;, 
If the fprings, which ſupply the water, rife near the 
middle of the mariſh, this principal drain, with a few 
branches on cach ſide, wher- the f,r.ogs ore large't or 
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moſt numerous, will be ſufficlent. Bur, if the ſprings 
be irrepvlarly difperſed through the whole mariſh, as is 
frequently the caſe, fide-drains patallel to the principal 


one will be neceſſary to intercept the water that comes 


from the higher grounds and ſupflics the ſprings, Croſs 
drains, communicating with rhe parallel and principal 
drains, are likewiſe neceſſary; and ſhould all be kept o- 
pen till the ſoil hath fully ſubſided, and become firm; 
then the f4e-drains and crols-drains may be convert- 
ed into hollow-drains, in the manner above deſcribed, 
Bur the principal drain, eſpecially if the mariſh be ex- 
tenſive, ſhould always remain open. 


SECT, V. Or TILLAGE. 


Fg 

T1LLAGE 1s the operation cf breaking the ſoil into 
ſmall particles, by ſtirting and turning it over, laying it 
up in ridges, &c, In this part of agriculture, it is ne- 
ceſſary to be acquainted with the different ſoils proper 
for nouriſhing „erf the inſtruments beſt adapted for 
ſtirring and turning them over; and the conſtruction and 
manner of uſing theſe inſtruments. 

Soils, with reſpect to tillage, may be divided into 
AT and light, wet and dry, deep and ſhallow. This 
diviſion is the more proper on this account, that the me- 
thod of performing the operation of tillage has always 
a reference to one or more of theſe qualities of ſoil, and 
to no other, 

The inſtruments employed in tillage are various; as 
the plough, the harrow, the roller, Cc. which are a- 
gain greatly diverſified by differences ariſing from their 
conſtruction and particular uſcs. 


1. Of the Scots Plough, 


lx Scotland, this plough is fill the moſt common 
and the moſt generally underſtood. If properly made, 
it is the beſt plough for anſwering all purpoſes, when 
only one is uſed; though others are, perhaps, more pro- 
per for ſome particular purpoſes. 

The parts of which this plough is compoſed are, the 
h-ad, the beam, the ſheath, the wreſt, the mold-board, the 
twWo handles, the two rungs, the ſock, and the coulter; 
the two laſt are made of iron, and all the reſt of wood. 

The Heap, Plate VIII. fig. 1. is deſigned for open- 
ing the ground below. The length of the head from 
A to B is about twenty inches, and the breadth from 


_ A to about five inches; C is the point 8 which the 


ſock is driven, and the length from B to C is about ſix 
inches; a is the mortoiſe into which the larger handle is 
ſixed; and bis the mortoiſe into which the ſheath is fixed. 

The head, is that part of the plough which goes in 
te ground; therefore the ſhorter and narrower it is, the 
ſriction will be the leſs, and the plough more eaſily 
drawn; but the longer the head is, the plough poes 
more fleadily, and is not fo eaſily put out of its direc- 
tion by any obſtructions that occur, Twenty inches is 
conſidered as a mean length; and fire inches as the moſt 
ec nvenient breadth, 

The Syrarn, fg. 2. E, is driven into the mortoiſe, 


fig. 1. K, and thus fixed to the head AB, It is not 
perpendicular to the head, but placed obliquely, ſo as 
to make the angle formed by the lines A B and E B 
about 60 degrees. The ſheath is about 13 inches long, 
beſides what is driven into the mortoiſe þ; about three 
inches broad, and one inch thick. 

The ſheath is fix2d to the mold- board, as in fig. 11. E, 
in the ſame manner as the wreſt is fixed to the head in 
fip. 7. 

The MoLD-BoarD is deſigned to turn over the earth 
of the furrow made by the plough ; and it is obvious, 
that, according to the poſition of the ſheath, the mold- 
board will turn over the earth of the furrow more or leſs 
ſuddenly. ' Beſides, when it forms a leſs angle with the 
head than 60 degrees, the plough is in great danger of 
being choked, as the farmers term it. 

The Larger Hawvre, fig. 3. FA, is fixed to the head, 
by driving it into the mortoile a, fig. 1. It is placed in 
the ſame plane with the head; and its length from A F 
is about five feet four inches, and its diameter at the 
place where it is fixed to the beam is about two inches 
and a half, and tapers a little to the top F. About ten 
inches from A, there is a curve in the handle, which, 
when F is raiſed to its proper height, makes the lower 
part of it nearly E the ſheath EB. This curve 
is deſigned to ſtrengthen the handle. The proper poſi- 
tion of the handle is, when the top F is about three feet 
two inches higher than the bottom of the head A B. 

The longer the handles, the plough is the more eaſily 
managed, becauſe the levers are more diſtant from the 
centre of motion. The higher the toy of the handles, 
the plough is more eaſily raiſed out of the ground, pro- 
vided they be no higher than the lower part of a man's 
breaſt, 

The Beam, fig. 4. is fixed to the larger handle and 
the ſheath, all of which are placed in the ſame plane 
witli the head. The length of it, from II to I, is a- 
bout fix feet; its diameter is about four inches, When 
the plough is in the ground, the beam ſhould be juſt high 
enough not to be incommoded by any thing on the ſur- 
face, 

The poſition of the behm depends on the number of 
cattle iy the plough. When tuo horſes are yoked, the 
beam ſhould be placed imſuch a manner as to make the 
perpendicular diſtance betwixt the bolt- hole of the beam 
and the plane of the head about 21 inches; when four 
horſes are yoked, two a-breaſt, this diſtance ſhould only 
be about 18 inches. 

The Sock, fig. f. BP, is fixed to the end of the head, 
and is about two feet long. In firting the ſock to the 
head, the point ought to be turned a little to the land 
or left fide ; becauſe otherwiſe, it is apt to come out of 
the land altogether, When turned to the left, it Jike- 
wiſe takes off more land; when-/turned upwards, the 
plough goes ſhallow; and when downwards, it goes 


_ 

e CovulTxr, fig. 6. is fixcd to the beam, and is 

about two feet ten inches long, two inches and a hal: 

broad, ſharp at the point and before, and thick on the 

back, like a knife, It is fixed ard ditected by wedpee, 

ſo as to make the point of it equal to, or rather a little 
} betvre 
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before the point of che ſock, and upon a line with the 
left fide of the head. This oblique poſition enables it 
to throw roots, c. out of the we which requires leſs 
force than cutting or puſhing them forward. 

The Waesr, fig. 7. B D, is fixed to the head, and 
is about 26 inches long, two broad, and one thick, It 
is fixed to the head at B, in ſuch a manner as to make 
the angle contained between the lines A Band B D 
avout 25 degrees. The vreſt is ſeldom or never placed 
in the ſame plane with the head, but gradually raiſed 
trom the place where it is-fixed to it; that is, from B 
to K, as in fig. 8, The poſition of the wreſt determines 
the nature of the furrow. When the wreſt is wide and 
low ſet, the furrow is wide; and when it is narrow and 
high ſet, the furrow is narrow. 

Fig. 9. repreſents the two Hax DIES, fixed together 
by the two — The larger handle has been already 
deſcribed ; the leſſer one is a few inches ſhorter, and 
does not require to be quite fo ſtrong. The diſtance of 
the handles at the little rung depends on the poſition of 
the wreſt. Their diſtance at M and P is about two feet 
fix inches. The leſſer handle is fixed to the mold-board 
at M, fig. 10. and to the wreſt K B, at L. 

Fig. 11. repreſents the plough complete, by Joining 
together figures 6. and 10. in the ſheath E B. The wr 
B K is ſuppoſed to make an angle with the head A B, 
as in ſig. 7. and the handles joined together, as in fig. 9. 

After having given ſuch a particular deſcription of all 
the parts and proportions of the Scots plough, it will ca- 
ſily appear how it ſeparates, raiſes, and turns over the 
earth of the furrow. If it had no coulter, the earth 
would open above the middle of the ſock; and in a line 
before the ſheath ; but as the coulter opens the earth in 
a line with the left fide of the head, ehe ſoil has aay 
coheſion, the earth of the furrow will be wholly raiſed 
from the left ſide, and as the fock moves forward, will 
be thrywn on the right ſide of the ſheath, and by the 
caſting out of the mold-board, or the railing of the wreit, 
will be rurned over. 

This plough, though the beſt general one, is not alto- 
gether perfect. As the ſock is high in the middle, and 
round on the ſides, and as the point of it is in a line 
with the middle of the head, a great force is neceſſary 
to raiſe the earth of the furrow. Betides, as the ſheath 
is nearly in a line with the point of the ſock, and to the 
right of the left fide of the head, the earth of the fur- 
row, as it is raiſed, muſt ſtrike againtt the ſheath, and a 
part of it, inſtead of being turned whelly to the right, 
will fall to the left fide, "Theſe defects make the plough 
heavy to draw; and, beſides, this poſition of the ſheath 
renders the Scots plough improper for hoting, as the 
earth that falls to the left burics the young plants in the 
rows. 

To remedy the deſects ariſing from the ſock, it ſhould 
be made ftraight on the land-ſide, fo as to be in a line 
with the land or left fide of the head; and (ſtraight alſo 
below, fo as to be in a line with the under fide of the 


head, floping on the furrow or left fide; and likewiſe on 


the upper ſide from the point, fo as to make it, at the 
root, about ſeven inches broad, and three inches thick ; 
at the fame time ſloping all the way from the land to 
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the furrow, ſo as to form the furrow-ſide into a ſharp 


edge. It is obvious, that this ſock will meet with 
leſs reſiſtance than the common one, will raiſe the earth 
of the furrow wholly from the left fide, and turn it as it 
is raiſed. 4 

To remedy the defect ariſing from the ſheath, it ſhould 
be brought a little nearer the TW handle, and another 
ſheath ſhould be fixed a little before it, to the left or 
land- ſide of the head and beam; to this ſheath the mold - 
board ſhould be fixed. If this be done, the earth of 
the furrow, as it is raiſed, will be reliſted by the mcld- 
board only, and wholly turned to the right. 

The Baibrx, or MuzzLE, is another article belong- 
ing to the plough. It is fixed to the end of the beam, 
and the cattle are yoked by it. The muzzle commonly 
uſed is a curved piece of iron, fixed to the beam by a 
bolt through it. In üg. 12. ABC is the muzzle, A C 
the bolt by which it is fixed to the beam; D is the 
ſwingle · tree, or croſs - tree, to which the traces are fix- 
ed; and Bis a hook, or cleek, as it is commonly called, 
which joins the muzzle and ſwingle-tree. 

Some uſe another kind of muzzle, fig. 13. ABCD. 
It is fixed to the beam by two bolts, and has notches by 
which the cleek of the {wingle-tree may be fixed either 
to the right or the left of the beam. There are alſo dif- 
ferent holes for the hind-bolt to paſs through, by which 
the draught may be fixed either above or below the beam. 
A is the fore-bolt upon which the muzzle turns; on 
B C are four notches, betwixt any two of which the 
cleck of the ſwingle-tree may be fixed. When the cleck 
is fixed at B, the plough is turned towards the firm land, 
and takes of a broader furrow; and when fixed at C, 
it is turned towards the ploughed land, and takes off a 
narrower furrow, E and F are the holes on each fide 
through which the hindmoſt bolt paſſes, When the bolt 
is put through the higheſt two, theſe holes being thereby 
brought to the middle of the beam, the fore-part of the 
muzzle is raiſed above the beam, and the plough is made 
to go deeper; and when put through the lowelt two, the 
fore-part of the muzzle is ſunk below the beam, and the 
plough is made to go ſhallower, This muzzle may be fo 
conſtructed as to have the fame play with the common 
one. Fig. 16. A is the end of the beam; Ba plate of 
iron ſunk into it, and, with a ſimilar one in the other fide, 
is rivetted ind it by bolts; C is the muzzle fixed to 
theſe plates of iron by the bolt D, which bolt may be 
put through any of the holes E E. From the conſtruc- 
tion of this muzzle it is plain, that it has the ſame play 
with the common one, and that by it the land of the 


plough may be altered at pleaſure, 
Of the Plough with the curved NMold-leard. 


Tut mold-board- of the Scots plongh is not quite 
ſtraight, but is caſt out above, and more and more ſo as 
it approaches the leſſer handle, 

HFloughs with a curved mold-board commonly have no 
wreſt, the mold-board ferving for both. The under- 
part of it, which ſerves in place of the wreſt, becomes 
parallel to the plane of the head as it ayproaches the 
handle; and ſometimes, aftcr it has paſled the handle, 
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is made to turn inwards; and the fore-part of it, which 
is ſtraight below, is more and more curved the further 
up it comes, reſembling the bow of a ſhip." 

If one mold-board be preferable to another, it muſt 
be eitker becauſe it throws the earth of the furrow more 
properly, or makes the plough more eafily drawn, Now, 


the uſe of the mold-board is to raiſe the earth, turn it 


over, and, if it be taken off narrow, to ſhift it a little 
to the right hand. The common mold-board, when 
right made, performs all theſe operations gradually, But 
the curved mold-board, as it is caſt out above in the 


fore - part, prevents the furrow from riſing, ayd turns it 


over ſuddenly. In land that caſily breaks in pieces, the 
common mold- board has the advantage, becauſe it raiſes 
the earth of the furrow higher than the other, and leaves 
it more looſe and open. But the curved mold-board 
is preferable in land that is not eaſily broke, for, by 
turning over the earth ſuddenly, it is apter to tear it 
aſunder. : 

The plough is more eaſily drawn by the common 
mold-board, as it has leſs friction than the curved one. 


Of the Plough with the feathered Sock, 


Tur difference between the feathered and the com- 
mon {ak will be beſt underſtood by comparing their fi- 
gures. Fig. 14. is the common ſock, and fig. 15. the 
feathered one. 

From the conſtruction of the feathered ſock, it is ob- 
vious, that it muſt meet with greater reſiſtance than the 
common ſock, However, when the plough takes off the 
earth of the furrow broader than that part of the ſock 
which goes upon the head, it is more eaſily drawn than the 
plough with the common ſock ; for the earth which the 
common ſock leaves to be opened by the wreſt, is more 
eafily opened by the feather of the other ſock. In lea, 
the feathered ſock makes the plough go more eaſily, be- 
cauſe rhe roots of the graſs, which go beyond the reach 
of the plough, are more eaſily cut by the feather than 
they can be torn aſunder by the common ſock. The fea- 
thered ſock is alſo of great uſe in cutting and deſtroying 
Toot-weeds, The common lock, however, anſwers much 
better in ſtrong land, 

It is proper here to add, that in fitting the feathered 
ſock to the head, the point of it ſhould be turned a little 
from the land, or a lite to the right hand, 


Of the Wheeled Plough. | 


en Tur Scots wheeled plough is formed by adding wheels 


to the old Scots plough, and giving it a curved mold- 
board, or feathered ſock, according to the inclination of 
the farmer, The advantage or di advantage of the 
wheels is therefore the only thing to be conſidered in 
this place, 

The following are the principal advantages of wheels 
to a plough of this kind, Wheels regulare the plough ; 
they mike it go to a certain depth, take off the carth of 
the furrow of a determinate breadth, and make the 


plough very eaſy to manage. Wheels likewiſe make it 


eaſy for the ploughman to keep the ridges ſtraight, which 
it is difficult to do without them. 

The difadvantages attending a wheeled plough are 
nearly equal to its advantages. It has too much ma- 
chinery, which is an inconvenience in any inſtrument. It 
is improper for ploughing ridges acroſs. It is alſo very 
inconvenient for ploughing narrow ridges; for it mu 
be frequently altered in ploughing out a ridge, The 
wheel that goes in the furrow being higher than the o- 
ther, when both wheels are going upon the ſurface, the 
beam muſt be changed from its ordinary poſition, and 
placed in ſuch a manner as to kcep the plough even, and 
to make it go a little deeper than ordinary. When a 
furrow is made for the wheel to go in, the beam muſt 
be altered again to its ordinary poſition ; . and when the 
ridge is near finiſhed, ſo that both wheels are going in 
furrows, the poſition of the beam mult be changed, to 
keep the plough even, and to prevent it from going too 
deep. | 


Of the Hur-coultered Plough, 


In England, this plough is ſaid to be uſed with ſuc- 
ceſs. But after repeated trials by thoſe who attempred 
to uſe it in Scotland, they have been obliged to give 
it up. 

80 many coulters in the ground at once muſt meet 
with many obſtacles, which will give different directions 
to the plough, according to the different parts of the 
coulters to which the reſiſtance is applied. Beſides, it is 
difficult to place the planes of the coulters exactly paral- 
lel to each other; and if this be not done, they-will be 
continually acting upon the plough in different directions. 
When this plough is employed for breaking up graſs- 

rounds, which is the chief deſign of it, the oblique po- 

tion of the coulters is apt to raiſe the turf in ſuch a 
manner as to intangle it betwixt them, and thereby en- 
tirely ſtop the plough. _ 

This plough ſhould always be made with wheels for 
regulating its direction; the planes of the coulters ſhould 
be exactly parallel to each other: The firſt coulter muſt 
be ſet almoſt perpendicular, and ſhould not go above two 
inches deep; the ſecond ſhould flope a little, and go 
ſomewhat deeper than the firſt, and ſo on to the laſt, 

Soft mæadow- land, free from (tones, is beſt adapted 
to the nature of this plough. 


Of the Hen Plough. 


This plongh is formed upon the model of rhe old Scars 
plough ; only the ſeveral parts of it are ſhorter, and the 
head and ſock are of one piece like the Engliſh plough- 
ſhare. 

This plongh is lighter, and conſequently more caſily 
drawn than any other plough uſed in Scotland; and, as 
it is ſhorter, the friction is alfo diminiſhed. Neither is 
the earth ſo apt to flick to it, and clog it while going. 
But theſe are only ſceming advantages; for the lightneſs 
and ſhortneſs of it render it extremely ſubje to change 
its direction upon meeting with the lealt obitructicn. Soft 
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land, with few ſtones, therefore, is the only land in which 
it can be employed with advantage. 

The iron plough is ſubje& to anothes_inconveniency. 
When any thiag goes wrong, it cannot be rectiſied on 
the field, but mult be carried to the ſmithy, which is 
often at a conſiderable diſtance. | 


Of yoking Cattle in Ploughs. 


Ir is not eaſy to determine whether horſes or oxen, or 
both together, are molt proper for drawing ploughs ; bo- 
cauſe, in this country, ſuch a determination depends on 
circumſtances almoſt as various as the number and ſitu- 
ation of farms in it. If, indeed, real labour alone was 
ſufficient to determine this point, oxen would be prefer- 
red ; becauſe they will ſtand to the draught, and over- 
come a reſiſtance which horſes would yield to. We 
ſhall therefore confine this head to the manner of 
yoking cattle, without regard to the kind of cattle em- 

loyed. 
t The chief queſtion on this ſubject is, Whether cattle 
ſhould be yoked in pairs, or in a line before one an- 
other ? 
Ihe moſt common way of yoking cattle is in pairs, 
Though this, upon the whole, be the beſt method, yet 
it is ſubje& to fume diſadvantages. In ploughing the 
furrows betwixe the ridges, the cattle go upon the 
ploughed land, and tread it down with their feet, which 
is peculiarly hurtful to wet land: When there is but as 
much of the 1idge unploughed as the cattle have hardly 
room to go upon, they frequently give the plough a 
wrong direction by going into the oppoſite furrow ; or, 
which is {till worſe, they are apt to juſtle the furrow- 
cattle upon the ploughed land. 

To remove thele inconveniencies, yoking the cattle in 
a line has been recommended. But this method has 
been attended with greater inconveniencies than thoſe it 
is intended to remedy. When yoked in this manner, 
they go all in the furrew, which makes it neceſſary to 
give the plough more land than ordinary, either by. 
means of the ſock or muzzle; and conſequently makes 
the draught too heavy. Belides, when cattle are yoked 
in a line, it gives ſome of them an opportunity of throw- 
ing the chiet burden upon the others. There is ſtill an- 
other inconveniency attends this method. When the 
cattle are all in à line, the whole force is applied to the 
direction of the traces of the hindmolt horſe; and conſe- 
quently it cannot have ſuch an effect on the plough as 
when a part of it is in a more horizontal direction. 

Each of theſe methods, however, may be uſed with 
advantage in certain circumſtances ; yoking in pairs, as it 
certainly the ſtrongeſt draught, ſhould be preferred in 
ploughing ſtift land, On the other hand, yoking in a 
line anſwers belt in wer land, which is liable to be much 
wrt by the treading of the cattle. 


Of Ploughing. 

Plovauixo is the action of the plough in ſtir ting 
and turning over the ſoil. By opening the foil and en- 
larging the ſurface, it gives it an opportunity of extratt» 
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ing the vegetable food from the air; and conſequentl 
increaſes the food of plants. Ploughing likewiſe dif. 
ſolves and reduces to a ſtate of putrefaction the dung, 
oils, and vegetable ſubſtances that happen to be mixed 
with the ſoil, and prepares them for entering the roots 
of plants, When properly managed, ploughing de- 
ſtroys weeds, and drains the land when too wet. Hence, 
ploughing is one of the molt important operations in 
agriculture, and therefore merits the greateſt atten- 
tion, 

When ploughing is deſigned to enrich the land, or in- 
creaſe the food of plants, the ſurface cannot be made too 
uneven; becauſe the more of it is by this means expoſed 
to the influence of the air. 

But when the intention of plougl. ing is to deſtroy ſeed - 
weeds, the ſurface cannot be made too ſmooth, nor the 
mold too much broken; becauſe, by this management, 
their vegetation is promoted, and conſequently they may 
be more completely deſtroyed by ploughing them in. 

Again, if you plough with a view to remove wetneſs, 
the land mult be laid up in high ridges; for the preater 
the number of furrows, and the higher the ridges, the 
water is more expeditiouſly carried off, _ 

Thus the manner of ploughing mult always depend on 
the object in view. It frequently happens indeed, that 
two or more of theſe objects require our attention in 
ploughing the ſame piece of land. But the methods a+ 
bove mentioned are perfectly conſiſtent with each, and 
may be combined fo as to anſwer any intention that may 
occur. 

In ploughing, there are ſume general rules to be obſer- 
ved, hate ver. be the object in view. Thus, land ſhould 
never be ploughed when it is wet, becauſe the intention 
of it will be fruſtrated, whatever may be the nature of 
the foil. A (if ſoil, when ploughed wet, dries ſud- 
denly, and becomes hard. If a light foil be ploughed wet, 
the water hinders it from being reduced to ſmall enough 
particles. Beſides theſe ditadvantages, the labour be- 
comes very ſevere on the cattle, and the land is much 
hurt by their treading, 

With regard to ploughing lee, or cpening up graſs» 
grounds, the common practice in Scotland is to plovgh 
it as ſhallow and narrow as poſſible, and to fer the turſ 
upon its edge. After this ſingle furrow, the land is 
ſown, and if it be good, a prolitable crop may be ex- 
pected; and the turf will be completely rotten before 
next ſcaſon. 

On the contrary, in breaking up of barren land, it 
— be ploughed deep, and the turf turned on its 


Of Ridges. 


Ir was formerly obſerved, that ploughing ia ridges 
removes wetneſs, enlarges the ſurface, and conſequently 
affords more ſpace for the plants to extract nouruhment 
from the ſoil. 

When the foil is wet, the ridges ought to be narrow, 
and ſteep; becauſe, by this mcans, the number of drains 
is increaſed, and the water finds its way more eaſily into 


the furrows. They ſhould lik-wile be raiſed high in the 
P | middle 


| 


middle or crown; for the higher they are raiſed, the 
more is the ſurface enlarged. However, if the ſoil be 
ſhallow, the ridges ſhould not be raiſed high, as they de- 
prive the furrows of-ſoil. 

But, in low flat-lying ground, the ridges ſhould be 
made flat, in order to raiſe the furrows; for, in ſome 
caſes, the higher the furrows are raiſed, it is the more 
eaſy to find a fall for carrying off the water. Flat 
ridges are alſo capable of being ſown with greater ex- 
actneſs. 

It is impracticable to give any general rule for laying 
out ridges. In ſome ſituations, narrow ridges are pre- 
ferable to broad ones; in others, flat ridges are better 
than ſteep ones, &c. In laying out of ridges, therefore, 
every perſon muſt be determined in this point by the na- 
ture and ſituation of the foil, and the advantages or 
diſadvantages of the different kinds of ridges. 

But, whatever be the nature or ſituation of the ſoil, 
the ridges ſhould always be made ſtraight, In plough- 
ing crooked ridges, the cattle muſt often go in a diffe- 
rent direction from the plough, and are obliged to take 
mort turnings, which hurt the land by the treading of 
the cattle, Beſides, when the ridges are crooked, the 
fall for the water is diminiſhed. In all foils too, the 
ridges ſhould be made of the ſame breadth throughout, 
and equal to one another. When they are unequal, it is 
difficult to ſow them with exactneſs, or to alter them 
when neceſſary ; and the plough muſt often turn in the 
middle of the ridge, which hurts the land by the tram- 
pling of the cattle, 


Of the Poſition of the Ridges. 


IT is a matter of ſome conſequence to know how 
ridges ſhould be placed, fo as beſt to anſwer the ſituation 
of the land. 

In lands that have a ſlope, the ridges are commonly 
placed in a ſtraight line from the top to the bottom of 
the deckvity. J When the declivity is gentle, this poſi- 
tion is very proper, as it drains the land of water, But 
when the declivity is great, this poſition allows the ſoil 
to be waſhed away by the rain; and the quantity of ſoil 
carried of will always be in proportion to the violence 
with which the current runs: Hence, in a ſoil ſituated in 
this manner, the ridges ſhould be placed acroſs the de- 


x 


cliviry, to prevent the foil from being carried down by the 


water. Makinę the ridges very narrow will, in a good 
meaſure, anſwer the fame purpoſe; however, it is not 
fo proper as placing them 4 ws the declivity. | 

When land is very dry, crofs ridges are alſo/of great 
uſe; for they retain the water, and prevent the ſoil from 
being waſhed away. 


; Of pleughing in Ridges. 


THrrE are three different ways of ploughing in 
ridges, viz. gathering, caſting, and cleaving. 

By gathering, the crown and furrows of the ridge are 
kept in the ſame poſition in which they were before : 
the plough begins in the crown, and plows out the ridge, 
turning the earth towards the crown, where it firlt en- 
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tered. Every ridge is ploughed by itſelf; or the halves 
of two contiguous ridges may be ploughed together. By 
this method, as the earth on each ſide is turned upou 
the crown, and thrown up out of the furrows, the ridge 
muſt be raiſed higher. 

By caſting, the crowns and furrows are likewiſe kept 
in their former poſition: The ridges are ploughed in 
pairs: The plough may enter in the furrow betwixt the 
ridges, and plough out the ridges, turning the earth to- 
wards the furrow where it entered; or, the plough may 
enter in the furrow on the right ſide of the two ridges, 
then turn to the one on the left, and plough out the 
ridges, turning the earth to theſe furrows, and from the 
furrow that is betwixt them. By this method of plough- 
ing, the ridges are kept of the ſame height in the crown, 
and one of the furrows made a little higher, and the o- 
ther a little lower than before. 

Cleaving is the reverſe of gathering. The plough 
enters in the ſurrow on the right- ſide of the ridge, turns 
to the furrow on the left-fide, and ploughs out the 
ridge, turning the earth from the crown towards the fur- 
rows. Every ridge is ploughed by itſelf, or the halves 
of two contiguous ridges may be ploughed together, If 
the ridge be raiſed in the crown, this method of plough- 
ing makes it flatter, by throwing ſome of it into the 
furrows, | 

There is another method of ploughing uſed in ſome 
places, called ribbing. This method is performed by 
making furrows about two feet diſtant from each other. 
One half of the ſurface is untouched by the plough ; and 
the other half, which the plough turns up in making the 
furrows, is thrown on the top of what remains faſt, The 
land may be plonghed in this manner either without re- 
gard to ridges, or the plough may be made to enter and 
turn, as in gathering, caſting, or cleaving, This kind 
of plouphing is ſeldom vratiſed, but in the beginning of 
winter, and upon land to be ſown with barley, after rwo 
additional clean ploughings. Although ſome modern im- 

rovers have condemned ribbing, it certainly has its uſes : 

t keeps the land dry; the rain that falls is confined to 
the furrows, from whence it is eaſily carried off; it pro- 
motes the rotting of the ſtubble, and expoſes a greater 
part of the ſoil to the influence of the air, 


Of Harrows. 


Tur harrow is an inſtrument employed for ſinoothin 
the ſurface after the land is ploughed, One horſe is fu 
ficient to draw the harrow commonly uſed in Scotland. 
Sometimes two of them go a- breaſt, and ſometimes three. 
When the ſurface is very rough, two are reckoned ſufh- 
cient for the attention of one perſon: But when three 
can be uſed, they make better work, and arc nearly e- 
qual to two pair, 

There are ſeveral kinds of harrows uſed in Scotland. 
The common one is ſo well known that it needs no de- 
ſcriprion. 

When the land is rough, the harrows are apt to ſtart, 
and get a-top of each other. To prevem this, ſome fix 
pieces of crooked timber to the out- ſide bulls that are 
contiguous to one mother, which, by ſtretching a little 

over, 


over, keep the harrows mm their proper place, Others 
couple the harrows in ſuch a manner as to allow them 
to go before and fall back of each other, and at the ſame 
time turn upon a hinge, 

When {hf land is ploughed wet, it riſes in large 
pieces, which, when dry, become ſo hard, that the 
common harrows make no impreſhon on them. To re- 
duce this kind of land, a large harrow, called a breat, 
has been contrived, The break-harrow is ſometimes 
made of the ſame figure with the common harrow, and 
ſometimes in a triangular form. Both kinds are made 
heavier or lighter according to the nature of the foil for 
which they are intended. Some of them are ſo heavy 
as to require ſix or eight cattle to draw them, Bur the 
heavieſt kind are very improper for land infeſted with 
large faſt ſtones ; becauſe their, weight hinders them from 
ſtarting over the ſtones; and therefore they are often in 
danger of being torn aſunder by the cattle. 

here is another harrow, which, though little uſed, 
will be found to be very uſeful in many caſes. It is of 
the ſame form with the common harrow, but much 
broader. The bulls are at a greater diſtance, and con- 
ſequently the teeth thinner placed; the teeth are longer 
than thoſe of the common harrow, but very little thick- 
er; and thoſe in the fore - part ſlope forward. It is made 
of ſuch a weight as to be eafily drawn by a couple of 
horſes. This harrow, goes deeper, opens land better, 
covers the ſeed deeper, and is more proper for tcaring 
up roots than the common harrow. 

The French harrow is of a triangular form, with a 
joint near the angle, to which the draught is fixed, It 
* two handles, by which it is cither made to go deep 
or ſhallow, as occaſion requires. Its principal uſe is to 
level ſteep ridges, which it does molt effectually. It is 
drawn acroſs the ridges: When, at the crown of the 
ridge, by preſſing on the handles, the harrow finks down, 
and carries earth along with it to the furrows; and, 
when at the furrows, by lifting up the handles, the har- 
row is brought out of the ground, and leaves the earth 
behind. This operation, however, is extremely impro- 
atk unleſs the land be in a very dry ſituation, and not 
table to be damaged by water. 


Of Harrowing. 


HaxzowinG ſmooths the ſurface, deſtroys weeds, 
and covers the ſeed after it is ſown. 

When the intention of harrowing is to deſtroy root- 
weeds, the harrows ſhould be drawn acrofs the ridges, 
However, if ſuch weeds are not fully torn up, the har- 
rowing, by filling up the hollows, and 4 the 
roots from the drought, rather promotes their growth. 
For this reaſon, harrowing is improper for deltroying 
root-weeds, excepting after a ſpring-fallow, when the 
land is ſoon after to be ploughed for feed. 

But the ſmoother the ſurface is made, and the more 
the mold is broke, the vegetation of the ſeed-weeds is 
the more effectually promoted, and of courſe they are 
the more liable to be deſtroyed by harrowing. If the 
ſeaſon*be favourable, the land may be harrowed ſeveral 
times, and as many crops of weeds deſtroyed. 
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A light ſpungy ſoil can hardl too much harrow- 
ing ;. for the more it is harrowed, it becomes the firmer. 
But if the ſoil be (tiff, the leſs harrowing it gets, the 
better, provided the purpoſes propoſed can be anſwered. 

The common method of harrowing after the ſeed is 
ſown, is firſt along the ridges, then acroſs, and then a- 
long again, When the ridges are flat, they may be har- 
rowed either along or aw. and the work may be be- 

un or ended either way. But when the ridges are 

eep, it is improper to begin by harrowing acroſs, be- 
— too much of the ſeed will be drawn into the fur - 
rows. 


Of the Roller. 


Tus roller is intended for ſmoothing the ſurface, and 
making the land firmer. Rollers are ſometimes made of 
ſtone, ſometimes of wood, and ſometimes of iron: but 
the only eſſential difference of rollers lies in their weight. 
As rollers, in different circumſtances, require to be 
lighter and heavier, they are generally conſtructed ſo 
that their weight can either be augmented or diminiſhed. 

The common roller, in turning, is very ſevere upon 
the cattle, for it does not move on its axis, but is drag- 
ged along the ſurface, To remove this inconvenience, 
a roller has lately been conſtruq ed with a diviſion in the 
middle, as if two rollers were joingd together. In 
turning, both parts of this roller move round their axis, 
the one forward, and the other back. 


Of Rolling. 


RoLLixG is practiſed with advantage, both on land 
lying in graſs, aad in tillage. It preſſes down mole- 
hills, ſmooths the ſurface, and makes palture-graſs (tool, 
and grow thicker, f | 

Kolling upon land in tillage, not only ſmooths the ſur- 
face, but breaks clods that the harrow cannot reduce. 
In a light ſoil, the toller ſhould be applied immediately 


"after the ſced is fown; it is peculiarly uſeful to this 


kind of ſoil, by condenſing and making it firmer. 
Of Sewing. 


It is remarked by farmers, that the corn which is car- 
lieſt ſown is in general ſooneſt ripe. However, as this 
operation depends on- the nature of the weather, and a 
number of other circymftances, no preciſe time can be 
fixed for performing it; 2 

The practice of ſowing wheat, oats, barley, &c. at 
different times of the year, feems not to depend ſo much 
on the different natures of theſe grains, as on the incon- 
veniencies which would attend the fowing them all at the 
ſame time. It may however be obſerved, that wheat, 
the only grain in this country which is ſown before win- 
ter, ſhould be fown as early as poſſible, that its roots and 
leaves may be put forth before the froſt comes on. 

The moſt common method of ſowing is by the hand. 
This method requires great {kill and addreſs in the fower : 
For, at the ſame time that he gives his arm a circular 
motion, to calt the feed with ſtrength, he muſt open his 
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hand gradually, that it may not fall in a heap, but be 
properly ſcattered and fpread, It is remarkable, that 
good ſowers, by the force of habit, take their handful 
out of the ſhect ſo very exactly, that they will ſow any 
quantity of ſeed on an acre, according as it is deſigned 
to be thinner or thicker. But this dexrerity in a few 
ſowers, is itſelf an objection to the method of ſowing 
by the hand; becauſe _ practice and obſervation are 
neceſſary to make a good fower ; This remark is too well 
juſtified by experience; for good ſowers are extremely 
rare, and, in ſome places of the country, hardly to be 
got. Beſides, in ſowing by the hand, eſpecially when 


the land is uneven, the ſeed rebounds on the clods, falls 


into the cavities, and often the greateſt part of it is col- 
lected in the furrows. : 
Ditferent plants require to be ſown at different depths. 
The ſame ſeeds, however, may be laid deeper in light 
than in ſtrong ſoils, Wheat requires to be placed two 
inches and a halt or three inches below the ſurface : 
And it may be laid down as a general maxim in ſowing, 
that ſmall ſeeds ſhould always - placed nearer the ſur- 
face than ſuch as are larger. Beſides the unequal di- 
{tribution of the ſeed when ſown by the hand, too large 
a quantity cf it may be uſed; for, as it is placed at dif- 
ferent depths, that which is too deep never comes up, 


and that which lies on the ſurface, which may be obſer - 


ved on the belt harrowed land, is eat up by the birds. 
When ſeed is ſown thin, and placed at equal diſtances by 
a drill, a leſſer quantity of it, by leaving room to ſpread 
and branch out, will produce even a better crop than a 
larger quantity ſown irregularly by the hand, "Che fact 
has been confirmed by repeated experiments both in our 
own country and in France. 


8er. VI Or THE 3 pAR- 
"TICULAR PLANTS, 


Of the Culture of Wheat. 


THovGH wheat be the moſt. valuable grain that is 
cultivated in Scotland, there are many places where it 
cannot be ſown with advantage; for it requires not only 
a rich ſoil, but a warm climate. 

The Engliſh writers mention about 12 or 14 different 
kinds of wheat; but in Scotland we ſeldom uſe more 
than two, viz, the white and the red wheat, The laſt 
is reckoned the moſt hardy plant, and ſucceeds in ſome 
ſoils and climates where the white kind fails. Bearded 
wheat is uſed in ſome places. This is likewiſe a hardy 
plant, and is not ſo apt to lodge, or to be (ſhaken out by 
the wind, as the other kinds, It ſucceeds very well in 
wet land, and the grain produces a great quantity of 
flour. 

"The white wheat moſt commonly uſed ig Scotland, is 
not a particular ſpecies, but a mixture of al] the ſpecies 
cultivated in England. This mixture is probably occa- 
fioned by want of care in providing ourſelves with fo- 
reign feed, It is found by experience, that, in this 
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country at leaſt, wheat degenerates; for which reaſon a 
freſh ſupply is every year brought from the Engliſh gra- 
naries, which generally conſiſts of a mixture of all the 
kinds, Now it is at leaſt very probable, that theſe dif- 
ferent kinds of wheat require different ſoils ; and there- 
fore the farmer ſhould endeavour to provide himſelf an- 
nually with a quantity of unmixed wheat, of ſuch kinds 
as are found to ſucceed belt in Scotland, 

Wheat is commonly ſown either upon land that has 
been ſummer-fallowed, or after a crop of peaſe. In the 
latter caſe, the ſeed cannot be ſown till October; but in 
the former, it is generally ſown in Auguſt. However, 
in Scotland, we ſow wheat from the beginning of Auguſt 
till the middle of November. Some have tried ſowing 
wheat in the ſpring ; but the plants were neither fo vi- 
gorous, nor the grain ſo large, as thoſe that were ſown 
in autumn, The ſowing of oats in autumn has likewiſe 
been tried ; but, though the crop was bulky, the quan- 
tity of grain was not in proportion. Upon the whole, 
the month of October ſeems to be the moſt proper time 
for ſowing wheat ; when it is either earlier or later, it is 
ſubje& to a number of dangers. 

he quantity uſually ſown upon a Scots acre, is from 
three to five firlots, Linlithgow meaſure, which is the 
meaſure always meant in this treatiſe. The proper quan- 
tity, however, muſt always depend upon the ſituation of 
the land: in proportion as it is clean and rich, a ſmaller 
quantity of ſeed is requiſite; and in proportion as it is 
hour and full of weeds, a larger quantity becomes neceſ- 
ary. 

A wet bed is moſt proper for wheat-ſced, In the 
month of Auguſt, or evcn the beginning of September, it 


is dangerous to ſow, if there be not as much moiſture in 


the land as to make the ſeed vegetate, eſpecially if the ſeed 
has been ſteeped in brine, and dried with lime, But 
though the danger be great in ſowing when the land is 
very dry, yet the beſt ſituation of land for receiving ſetd 
is when it contains no more moiſture than is ſufficieut to 
make the ſeed vegetate. 

When, wheat-land is light, or well reduced by fal. 
lowing, the ſeed ſhould be ploughed in, or the land al- 
lowed to lie ſome time after it is ploughed before the 
wheat be ſown. By this the land acquires a degree of 
firmneſs before the harrows go upon it, and the feet of 
the cattle are prevented from preſling the 
into it, 

Wheat-land ſhould be ploughed ſo as to raiſe the 
ridges higher in the crown than is neceſſary on other oc- 
— in order to prevent it from being damaged by wa- 
ter: If the ridges are made natrower than ordinary, the 
ſame end will be ſerved, becauſe the water finds its way 
more eaſily to the furrows. Hence the old practice in 
Scotland, of cleaving for peaſe, and gathering for wheat, 
was well founded. 

When the wheat is ſown, ard the land harrowed, the 
field ſhould be carefully water-furrowed ; and it there 
be ridges at the ends for the ploughs to turn upon in 
ploughing, a water-furrow ſhould likewiſe be drawn be- 
twixt them and the ridges, and the communication be- 
twixt theſe and the turrows opened vp. 

Of 


ſeed too deep 
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Of the Culture of Rye. 


Rye is a winter-grain, and thrives very well on land 
that is improper for wheat. As there is hardly a good 
market for this grain in Scotland, it is bur little caltiva- 
red. In ſome places, the land is prepared for it by a 
fallow, and good crops are reaped in this way. It may 
be ſown in October, November, or early in the ſpring. 
It may be ſown after peaſe or barley ; but it is improper 
to ſow it after wheat or oats, as this would encourage 
the growth of root-weeds, and greatly exhauſt the land. 

Rye is ſometimes ſown as a graſs-ſeed. If it be ſown 
with this view in September, upon a well-prepared fal- 
low, it will afford good feeding for ſheep in March and 
April; and after it is cut down, the land may be plough- 


ed, and ſown with barley. This practice, however, will 


not anſwer in wet land. 


Of the Culture of Barley. 
THERE are four kinds of barley uſed in Scotland, 


the common barley, the Lincolnihire barley, the High- 


land barley, more commonly called rough bear, and the 
Thanet. 

Theſe different kinds are ſown at different ſeaſons. 
The Lincolnſhire barley may be ſown any time during 
the winter, or in the ſpring; the common barley and 
Thanet may be ſown in April, the beginning of May, 
or even later; and the rough bear may be ſown in May, 
or the beginning of June: but the preciſe time of ſow- 
ing muſt be determined by the weather and the fituation 
of the land. When the ſeaſon is favourable, the land 
free from weeds, and not too wet, Lincolnſhire barley 
may be ſown in February, and the other kinds ſooner 
than the periods above mentioned. | 

When barley is ſown in winter, or early in the ſpring, 
the land ought to be ploughed ſome time before; but 
when ſown late in the 3794 or in the beginning of ſum- 
mer, it ought to be fown immediately after it is plough- 
ed, In winter, or early in the ſpring, land is ia no dan- 
ger of becoming too dry; but in ſummer, land is ve- 
ry liable to become too dry for the purpoſes of vegeta- 
tion. The farmer ſhould therefore endeavour to have 


all his ſced ſown before the ſcaſon be too far advanced. 


The 2 of barley ſown on an acre is from two 
to four firlots, When the land is clean and rich, two 
ſirlots are ſufficient ; but when it is infeſted with weeds, 
a larger quantity is neceſſary. 

Barley has tender roots, and is not able to puſh them 
far in quelt of food; it is therefore neceſſary to bring 
land deſtined for barley into good with, and to enrich it 
either by manures ar frequent ploughings. Barley is 
often ſown upon land that has been fallowed, or after a 
crop of peaſe. In ſome places it is fowo after a crop of 
oats; and ſometimes it is repeated for two or three years 
ſucceſſively upon the fame land. 

When barley is to be ſown upon fallow, in ſtiff land 


not much inſeſled with annual weeds, it ould be dreſſed 


in November in the ſame manner as for wheat; fo that 
Lincoloſhire barley may be ſown, if the winter be favour- 
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able, or ſpring barley upon the winter-furrow, if the 
ſcaſon proves unfavourable. But when barley is to be 
ſown after wheat, peaſe, or oats, the land ſhould be 
1 as ſoon after harveſt as poſſible, and laid up in 
uch a manner as to be beſt expoſed to the air and froſt, 
and to ſecure it againſt damage from rain. To anſwer 
theſe purpoſes, barley-land is ſometimes ribbed at this 
ſeaſon : But ribbing itirs only a ſmall quantity of the ſoil ; 
and therefore it is better to gather it into narrow ridges 
of four or {ix furrows each, and to make proper drains 
for carrying off the water. As the firſt ploughing for 
barley-land is deſigned to cover the ſtubble, increate the 
vegetable food, and keep the Jand dry, it need not be 
very deep, but ought to be as broad as poſſible, provided 
it be clean ploughed. 

If it be propoſed to dung barley-land, the dung may 
be laid on during the winter-froit, and ploughed in as ſoon 
as the land is in proper condition. When the dunging is 
delayed till immediately before the laſt ploughing, or 
ſeed-furrow, the land, eſpecially if it be of a (tiff na- 
ture, is in danger of being battered fo as to riſe in large 
clods when ploughed. 

In ſteering, the ploughing ſhould be as deep as the 
plough can go, and the foil allows : For by deep plough- 
ing at this | a+ Sy part of the earth that has been expo- 
ſed to the air through the winter, and part of it turned 
up by the ordinary ploughing, are mixed together for the 
nouriſhment of the crop. In ſteering, the furrows 
ſhould not be. ſo broad as in the former ploughing ; on 
the contrary, the narrower they are the better, e 
ploughiog is very proper at this ſeaſon, if the land be ſo 
dry as to allow it. 

After ſteering, the land ſhould be well harrowed. It 

makes the weeds ſpring, retaias the ſap, and, if the land 
be tolerably dry, takes out the roots of the quickening- 
graſs. But, if the land be in no danger of loſing the 
lap, the harrowing may be delayed for tome time after jr 
is ploughed; for by this method a greater nwaber of 
weeds are deſtroyed. 
Though, in general, frequent ploughings are benefi- 
cial, yet plouglung when the land is wet is deſtructive, 
When the ſpring is wet, the barley- land in many places 
is not in a proper condition to be ſown. In this caſe, 
the ſeering-furrow muſt be omitted, and the land ſhould 
get the ſcedefurrow as ſoon as it is in a proper condi» 
tion, 

When barley is to be ſown a ſecond time upon the 
ſame land, without any other crop intervening, two 
ploughings are ſufficient, 

As our ſummers in Scotland are ſometimes very wet, 
barley-land ſhould be warter-furrowed, and dreſſed up in 
the ſame manner as wheat-land. 


Of the Culture of Oats, 


Tur oat is a very hardy plant, and its roots are 
ſtrong, which enables it to procure food where many 
other plants would ſtarve ; and hence the practice of gi- 
ving lefs culture to oats than to any other grain. 

There are three kinds of oats uſed in Scotland, the 
white, the black, and the grey. "The white is the moſt 
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common, and uſed in all the low countries; the black is 
the hardieſt, and is uſed in the cold hilly countries; and 
the grey is often ſown with ſucceſs upon light gravel or 
ſand. The white is again divided into two kinds, called 
cold ſeed and het ſeed. There is ſcarcely any difference 
in appearance betwixt theſe; but the hot ſeed ripens 
eight or ten days before the cold. Experience mult de- 
termine which of them ought to be choſen for ſeed. 

Though the oat be a hardy plant, and does not eaſily 
degenerate, yet the changing of ſeed is univerſally al- 
lowed to be a good practice. This change ſhould always 
be made from a warm foil to a cold, and from a cold to 
a warm. 

Oats are often ſown upon graſs-ground newly broken 
up, or, Which is the ſame thing, upon lee once plough- 
ed. They are likewiſe often ſown after barley, ſome- 
times after wheat, ſometimes upon fallow, and ſome- 
times they are repeated for ie yo ſucceſſively upon 
the ſame land, 

In ploughing lea for oats, when the land is ſoft and 
mellow, the plough ſhould go as ſhallow as poſſible ; and 
the carth of the furrows ſhould be ſet upon its edges, to 
allow the harrows to have the greater impreſhon in tearing 
it. But when the land is ſtiff, or the turf very tough, 
it is neceſſary to plough deeper, and to turn the turf ful- 
ly over, ſo that the harrows may raiſe a kind of mold 
upon its back to fill up the hollows, and to nouriſh the 
leeds, When oats are to be ſown upon lee, the land 
- ought to be ploughed early in winter, that it may receive 
the greater benefit from the air and froſt, | | 

It is uſual to lime lea-ground intended for oats, This 
is a very good cuſtom ; for lime promotes the corruption 
of the graſs-roots, by which the land is ſooner reduced, 
It is likewiſe common to ſpread the lime upon the ſward 
ſome time before the land is plonghed : This is alſo very 
proper; for the lime is intangled in the ſward, and is not 
| Jo apt to penetrate too deep. 
Oats are generally ſown after barley ; and the land is 
poyghed as ſoon as the wheat-ſeed is made, and the bar- 
ey-land has got the firſt furrow. Ihe (tiff land, and 
land in danger of being damaged by — ſhould be 
ſirſt ploughed, to give the one the benefit of the winter- 
troſt, and to put the other out of danger. It is likewiſe 
an advantage to light and dry land to be ploughed early 
in the ſeaſon, as it makes the ſtubble rot ſooner, and ex- 
poſes the ſoil longer to the air. 

It was formerly obſerved, that oats are ſometimes ſown 

n fallow. In the hilly countries, they often fallow the 
land that has been in lea for ſome years; and they find 
that this practice does better than giving it only one 
ploughing in the winter before the ſeed is flown, In the 
low countries, this practice of fallowing for oats is found 
to ſucceed very well. The fallow for oats ſhould be ma- 
naged through the ſummer in the ſame manner as if for 
barley or wheat. Before winter, it ought to get the 
laſt furrow, and be laid up in proper ridges, to preſerve 
it dry during the winter, 

Oats may be ſown in any of the winter-months, or in 
the month of March. Some people have ſown oats ſo 
early as the beginning of November, and have had 
good crops. But, if the land be properly laid up in 
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winter, it is better to delay the ſowing till March. 

The quantity of oats generally ſown upon an acre, is 
from four to five firlots; and ſhould always get a 
dry bed. 


of the Culture of Peaſe. 


Tur pea is a grain very different from any of thoſe 
already mentioned. A crop of it is not ſo valuable, 
though it is much uſed in ſome places for bread. 

The ſtraw of peaſe is reckoned better for feeding hor- 
ſes than the ſtraw of any other grain. A crop of peaſe 
does not require ſuch a quantity of nouriſhment as a crop 
of any of the other grains mentioned above, When the 
crop is good, the ſtraw covers the ground, and deſtroys 
all the ſmall weeds by depriving them of a free commu- 
nication with the air. Peaſe likewiſe minutely divide 
the particles of the foil ; beſides, they puſh their roots 
much deeper than any of the white grains, and extract 
part of their nouriſhment from below the reach of the 
plough. | | 

There are two kinds of peaſe cultivated in Scotland, 
the white and the grey. The white is moſt common, 
and conſiſts generally of a mixture of ſeveral kinds. All 
of theſe kinds ſeem to be ſpecics of the pea cultivated 
in our gardens. The grey pea ſeems to be a ſpecies of 
the vetch or tare, This is the hardieſt plant of the two, 
and thrives on ſoils where the white pea does not ſucceed. 
The ſtraw of the grey peaſe, and the peaſe them- 
ſelves, are better for horſes than thoſe of the white. 
The farmer ſhould therefore cultivate this pea where the 
other does not thrive, although the value of the grain be 
inferior, 

The white pea, like the oats, is divided into hot 
ſeed and cold ſeed, The ſowing of the hot ſeed may be 
delayed three weeks after the cold ſeed is ſown, and yet 
the peaſe will come as ſoon to maturity. 

The time of ſowing is from the firlt of February to the 
end of April. The early ſown peaſe have the belt chance 
to produce a crop of corn, and the late ſown to produce 
a crop of ſtraw. However, when the land is clean and 
in good heart, the peaſe may be ſown early; becauſe, on 
ſuch land, a good crop both of corn and [traw may be 
expected. Burt if the land be foul or wet, the 2 
of peaſe ſhould be delayed as long as poſſible; becauſe 
on ſuch land the crop is more precarious, and the failing 
of a crop of peaſe gives ſuch encouragement to weeds, 
as to endanger the following crops likewiſe. In ſuch a 
caſe, to prevent the bad conſequences that may follow, 
the crop ſhould be ploughed in; for when a bad crop of 


peaſe is allowed to ſtand, it does more harm to the land 


than all the value of the crop. 

The quantity of peaſe fown upon an acre, is from 4 
to 5 * If the intention of ſowing peaſe be to ob- 
tain ſtraw, and enrich the land, they ſhould be thick 
ſown; becauſe in that cafe they have a bettet chance to 
deſtroy the weeds, and to cover the ſurface, But when 
the principal defign is to have a we of corn, they ſhould 
be thianer ſown; for, when thin ſown, they have more 
air, and fill better. 

Peaſe are commonly ſown after oats or barley, and 

lometimes 


A 


ſometimes after wheat. Seldom more than one plough- 
ing is given to peaſe, and they are uſually ſown imme- 
diately after it. The reaſon of this practice is, that 
the ſeed may be better covered; for the ſooner that a- 
ny grain is er after ploughing, it is always the deep- 
er covered, If rain falls ſoon after peaſe are ſown, it 
makes them ſwell and come above ground, and then they 
are in danger of ſplitting, and of being deſtroyed by 
vermin, 

Sometimes peaſe are ſown and ploughed in. This an- 
ſwers very well in light land, particularly after a crop 
of barley, the culture of which opens the foil, 

Land deſigned for peaſe is generally cloven. This is 
a good practice when the ridges are ſteep, as all of them 
were formerly. As wheat or barley are commonly fown 
after peaſe, the land muſt be ploughed before winter. Ga- 
thering is the molt proper way of ploughing before win- 
ter, and this follows belt after cleaving. Bur if the ridges 
be not high, caſting is the beſt method of ploughing for 
peaſe; or, if the ridges be flat and narrow, the land may 
be ploughed in the ordinary way, reverſing the former 
ploughing, and turning the furrows into. the crowns, 
Though peaſe are generally the loweſt- priced grain, yet 
ſometimes they riſe to a great price, when the prices of 
other grains are moderate, This makes the ſaving of 
ſeed an article of great importance. By ſowing in drills, 
one firlot will ſerve for an acre as complcatly as four in 
the broad caſt-way : But the advantages of drilling fall 
to be conſidered afterwards, 


Of the Culture of Beans, 


Wuar has been ſaid with regard to the culture of 

aſe, may be applied to beans, However, it is neceſ- 
Fey to obſerve, that the bean puſhes irs roots further 
down than the pea; and therefore requires a deeper 
ſoil. The lands in Scotland, where beans are moſt com- 
monly ſown, and where they ſucceed bett, ate deep and 
wet clays. 

In ſome lands, the crops of beans are very great, and 
almoſt as valuable as any grain. There is no crop ſuc- 


ceeds better in the drill-huſvandry than a crop ot beans. 
Of the Culture of Rye-graſs. 


RvE-ORAss is the moſt common of all the artificial 
graſſes cultivated in Scotland, and not the leaſt valu- 
able. Ir is a fibrous-rooted plant, and binds the foil ; 
this circumſtance has led many to think, that it great] 
impoveriſhes land, However, the culture of this — 
is attended with ſeveral peculiar advantages. It deſtroys 
weeds, particularly the quickening-graſs, and grows up- 
on ſoils which will not anſwer for any of the other arti- 
ficial graſſes. A ſhallow, wet, ſpungy ſoil, or one 
which has a mixture of moſs in it, is unfit for clover of 
every kind; but experience ſhows, that rye-graſs, when 
unmixed with clover, will ſucceed upon any of theſe foils, 

Rye-graſs is uſually ſown along with a crop of barley 
or oats, When ſown along with barley, the field ſhould 
be rolled, or well harrowed, to preſerve the ſap at the 
dy ſeaſon of the barley-ſeed. This precaution is not 
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ſo neceſſary, when the rye-graſs is ſown along with oats ; 
becauſe the land on which oats are ſown 1s generally 
firmer, the ſowing ſeaſon is earlier, and equently 
not ſo liable to be too dry. 

This graſs ſeldom hurts the crop of corn. On the. 
contrary, when the ſoil is looſe and open, it makes it 
firm, and prevents the corn from lodging. 

Though the common method is to ſow rye-graſs with 
corn, yet, when the land is r, it is better to ſow it 
by itſelf, and (till better to ſummer-fallow, and - ſow it 
in autumn. But, as the land by fallowing is made open 
and looſe, and as the ploughing and ſowing are near the 
rainy ſeaſon, cattle ought not to be allowed to paſture 
upon it during the winter, except in the time of hard 
froit. Even when ſown in the ſpring, the farmer ſhould 
not allow much paſturing on it, eſpecially in wet weather. 
But, if ſown by itſelf, cattle may ſafely paſture upon ir 
in the winter, as the roots, having nothing to obitruct 
their progreſs, penetrate deeper, and ſpread wider, than 
when any other grain grows along with it. This prac- 
tice, however, can only be followed with ſafety in very 
clean land; otherwiſe weeds are apt to riſe along with 
it, and prevent the ſurface from being covered; which 
of courſe will keep the foil open. 

Rye-graſs is ſometimes ſown for hay, and ſometimes 
for paſture, When for hay, from two to four firlots are 
commonly ſown upon an acre. | 

Rye-graſs riſes very early in the ſpring, and, if the 
ſoil be dry and warm, affords good paſture all the win- 
ter, It is very hardy, ſtands the gol and, if continued 
in paſture, does not wear out in many years. The beſt 
way of managing it is, to eat it down in the ſpring and 
beginning of ſummer, and then to let it reſt till autumn. 
When allowed to get up in ſummer, it runs to ſeed, 
and becomes diſagrecable to the cattle, Beſides, by this 
method of managing rye-graſs, a good crop may be ex-- . 
pected in autumn. ; 

When properly managed, rye-graſs makes very good' 
bay; and there is ſuch a demand for the ſeed, that the 
farmer is often tempted to let it ſtand till the ſeed is 
perfected, and then to threſh it. When this is done, 
-the hay can never be good; becauſe the ſap is exhauſted, 
the ſtalk becomes dry and withered, and affords little 
nouriſhment to cattle. The hay ought therefore to be 
always cut before the ſced ripens. This practice not on- 
ly makes the belt hay, but is likewiſe of great advantage 
to the land; for, when plants are allowed to perfect 
their ſeeds, the land is much more exhauſted, thaa when: 
they are cut bctore that period. | 


2 . 


Of the Culture of Clover. 


Tuovon clover be uſed for the ſame purpoſes as rye- 
graſs, it is, however, a plant of à very different nature. 
It has a large tap-root, which penetrates the foil perpen- 
dicularly downward, and opens the earth and makes it 
free : The roots of clover cannot penetrate the ſoil, un- 
leis it be free and open, Hence, a dry, open, deep 
— free from quicken-grafs, is the molt proper for this 
plant. a 


There arc ſcveral kinds of clover cultivated in Scor- 
had. 
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| Lind, diiioaguithed by the colour of their flowers, viz, 


the red, the white, and the yellow. The red is the 
lurgeſt plant, bas the ſtrongeſt (talk, and broadeſt leaves. 
"The yellow ſomerimes grows tall, but the (talk is ſmall. 
"The white is the ſmalleit plant, and is ſometimes called 
kap-clover, from the reſcmblance its flowers bears to thoſe 
©1 the hop. 

Both the ſeaſons and methods of ſowing clover are 
various. Moſt of the Engliſh writers recommend the 
autumn. It has frequently been tried, at this ſeaſon, in 
cotland without ſucceſs. When ſown in ſpring, it an- 
{wers much better in this country. 

The common way of ſowing clover, both in Scotland 
and England, is along with wheat, oats, or barley, in 
the ſpring. This method is ſometimes attended with 
dHadvantages. The clover ſometimes hurts the corn, 
and the corn the clover, However, theſe diſadvantages 
are probably more than over-balanced by the corn's pro- 
tecting the clover from drought when very young, which 
it is much expoſed to, eſpecially when ſown in the ſpring. 

As the lodging of corn deſtroys all plants that are be- 
low; to prevent this, the corn ſown along with clover 
ought to be ſown thin, and the land made very clean of 
weeds, 

Sometimes, in a wet ſeaſon, the clover gets a-top of 
the corn, and deſlroys the crop. This ſeldom happens 
when it is ſown with barley or wheat; becavſe it is much 
later in the ſeaſon when ſown with barley than when 
ſown with oats, and therefore is not ſo far advanced at 
harveſt ; and the wheat is advanced ſo far before the clo- 
ver-ſeed is ſown, that the clover can never get the better 
of it. To 3 the clover, then, from hurting the corn, 
it may be ſown early in the ſeaſon with wheat, or late in 
the ſeaſon with barley. The Thanet barley, from the 
{trength of its roots and talk, is not ſo apt to lodge as 
the common barley; and, of courſe, it :vche molt pro- 
per kind to be ſown along with clover. But, as all 
kinds of barley are more apt to lodge than oats, and as 
the ſeaſon for ſowing oats is more proper for ſowing clo- 
ver than the ſeaſon of ſowing barley, the farmer, when 
it is equally convenient for him, ſhould prefer the ſow- 
ing of clover with oats. 0 

When clover is ſown with barley or oats, after theſe 
grains are ſown, and the land harrowed, the clover- ſeed 
is thin ſown, and then the land is again harrowed or 
rolled, When the clover is ſown with a crop of wheat, 
the clover is ſown in the ſpring, and afterwards the 
wheat is rolled. It is common to fow clover-ſeed with- 
out any preparation given to the land; but it is better 
to harrow it before ſowing. The harrowing docs no 
harm to the wheat, and it makes the roller cover the ſeed 
more effetually, Clover- ſeed may be ſown in the ſame 
manner amonglit oats or carly-fown barley. Some time 
after the corn has come up, the land may be harrowed, 
and the clover ſown. If the weather be dry, the dif- 
ferent parts of the operation ſhould ſucceed one another 
as quickly as poſſible. The harrows ſhould be imme- 
diately followed by the ſower, and the ſower by the 
roller, to prevent the drought from penetrating too deep. 

The Englith writers differ widely as to the quantity 
A clover-ſced proper to be ſown on an a:re, However, 


the farmers in Scotland, who fow clorer with oats or 
barley, find, that from 10 to 16 Ib, of red, or from 
12 to 18 Ib, of white clover on the acre, produces a ve- 
ry good crop. 

Clover, like rye-graſs, is ſometimes ſown for hay, 
ſometimes for paſture, and ſometimes for both. 'The red 
clover is the moſt proper for hay, the white for paſture ; 
and, when both are intended, a mixture of the two an- 
ſwers belt, When red clover is ſown without being 
mixed with any other kind, the farmer ought to bring 
his land into tillage again in two or three years : For, at- 
ter the ſecond year, a crop of this kind of clover is of 
little value. 

When white clover is ſown by itſelf, the farmer muſt 
not expect a crop of hay ; for it ſeldom riſes to ſuch a 
height as to produce a good _ Bur, to balance this, 
the field may be kept long in paſture, as this clover con- 
tinues till wore out by the natural graſs of the ſoil, 

When a mixture of the two are ſown, ſome crops of 
hay may be taken, and then the land may be allowed to 
lie ſome years longer for paſture. The red clover af- 
fords the crops of hay ; and the white. remains till the 
natural graſs riſes, Ia this caſe, there is commonly 
ſown upon the acre, from 8 to 12 Ib. of red clover, 
and from 6 to 8 of white. But theſe proportions may 
be varied according to the judgment of the farmer. 

In Scotland, ſeldom more than one crop of hay in the 
ſeaſon ſucceeds. The ſecond crop is commonly ſo late, 
that it is very difficult to get the hay properly made. Ir 
may therefore be paſtured on, or cut green for cattle, 
When clover is cut green for cattle, it is a-proper way 
to feed them upon a field that nceds dung. This me- 
thod is preferable to feeding them in ſtalls; it faves the 
expence of carrying out the dung, and procures to the 
land the benefit of the urine, which is a very rich ma- 
nure. 

Beſore concluding this article, it muſt be obſerved, 
that red clover, while ꝑteen, is dangerous to black cat- 
tle and ſheep, when ſir't given them, eſpecially if wet 
with dew or rain. They ought therefore to be allowed 
it only ſparingly at firlt, and brought to it by degrees. 
After being accuſtomed to it for a few days, the danger 
is over, and they may by allowed to uſe as much of it 
as they pleaſe, a 


Of the Culture of Clover mixed with Rye. graſi. 


Rep clover makes the beſt green forage for cattle. 
An acre of it will maintain more cattle than three or 
four acres of common graſs : But then it is not ſo proper 
for hay. Clover-hay 13 very troubleſome in making, and 


is not reckoned — ſor feeding as ſome other kinds 


of hay. Ir likewiſe harts the land, by encouraging the 
growth of quickening-graſs. To remedy theſe diſadvan- 
rages, it is common to low rye-graſs along with it, Clo- 
ver, when mixed with rye-graſs, is eaſier made into 
hay; the hay itſelf is much better; and the rye-graſs, 
by covering the ſurface, prevents the growth of the 
quickening-grals. The 33 ſown upon the acre ia 
this way is from 8 to 12 lb. of clover, and from 1 to 3 
firlots of rye-gra{s, þ 


of 
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Of the Culture of St. Foin. 


Tas writers on agriculture reckon this graſs prefer- 
able to clover in maay reſpects: They ſay, that it pro- 
duces a larger crop; that it does not hurt cattle when 
eaten green; that it makes better hay; that it continues 
four times longer in the ground; and that it will grow 
on land tat will bear no other crop. "Theſe are great 
advantages: But, as we have ſo little of that kind of 
graſs in Scotland, it cannot be expected that any direc- 
tions can be given concerning the manner of cultivating 
it, founded upon experience, We muſt therefore confine 
ourſelves to ſuch facts as are mentioned by authors of the 
belt credit. 

St-foin has a very long tap-root, which is able ro 
pierce very hard earth. The roots grow very large, and 
the larger they are, they penetrate to the greater depth ; 
and hence it may be concluded, that this graſs, when it 
thrives well, receives a great part of its nouriſhment 
from below the Hale of the ſoil : of courſe, a deep dry foil 
is belt tor the culture of St-foin. When plants draw 
their nouriſhment trom that part of the foil that is near 
the ſurface, it is not of much conſequence whether thcir 
number be great or ſmall. But the calc is very different 
when the plants receive their food, not only near, but 
alto deep below the ſurface. Beſides, plats that ſhoot 
their roots deep are often ſupplied with moiſture, when 
thoſe near the ſurface are parched with drought. 

To render the plants of St-toin vigorous, it is neceſ- 
ſary that they be — thin, The belt method of doing 
this is by a drill; becaute, when ſown in this manner, 
not only the wes ods, but alſo the ſupernumerary plants, 
can catily be removed, It is ſeveral years before St-toin 
comes to its full ttrevgth ; and the number of plants fut- 
ſicient to ſtock a field, while in this imperthet Hate, will 
make but a poor crop for the firit year or two, It is 
therefore necefiary that it be fown in ſuch a manner 
as to make it eaſy to take up plants in ſuch numbers, and 
in ſuch order, as always to leave in the field the proper 
number in their proper places. "his can only be done 
with propriety, by fowing the plants in rows by a drill. 
Suppoling a üeld to be. drilled in rows at ten inches di- 
ttance, tic partitions may be hand-hocd, and the rows 
dreiled in ſuch a manner as to leave a proper number of 
plants, In this fituntion the held may remain two years; 
then one fourth of the rows may be when out in pairs, 
in ſuch a manner as to make the beds of fity inches, 
with bx rows in each, and intervals of thirty inches, 
which may be ploughed. Next year, another fourth of 


the rows may be taken out in the ſame mauner, fo as to 
cave double rows with partmions of tentaghes, and in- 
rorvals of thirty : All of which may be hocq once or 


alceraately, as it may be found malt cunvenient. 

The preat quamity of this grats which the writers on 
this ubjett ature us may by rated upon an acre, and the 
exc: tlency and great value of the hay made of it, ſhould 
indu 5 5 mers to make a com plete trial of it, ud even 
to e the {pade 19 place of the hoe, or koe-plouph, it 
nec Tart Yo 

The plants taken up from a feld of Sr-foin may be fer 
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in another field; and if the tranſplanting of this graſs 
ſucceeds as well as the tranſplanting of Jucern has done 
with Mr Lunin de Chateauvieux, the trouble and ex- 
pence will be ſuthciently recompenled by the largenefs of 
the crops. In tranſplanting, it is necellary to cut off great 
part of the long tap-root : this will prevent it from ſtri- 
king very deep into the foil, and make it puth out large 
roots in a floping direction from the cut end of the tap- 
root. St-foin managed in this manner, will thrive even 

on thallow land that has a wet bottom, provided it be not 
— wich plants. 

Whoever inclines to try the culture of this graſs in 
Scotland, ſhould take gteat pains in — che land, 
and making it as free trom weeds as pot 


Of the Culture Lucern. 


Tut writers on agriculture, ancient as well as mo- 
dern, beftow the highett encomiums upon this grafs, as 
affordiog excelleat hay, and producing very large crops. 
Lucern remains at lealt ten or twelve years in the ground, 
and produces about eight tons of hay upon the Scots 
acre. There is but little of it cultivated in Scotland. 
However, it has been tried in ſeveral parts of this coun- 
try; and it is found, that, when the Fed is good, it 
comes up very well, and ſtands the winter-frott. Hut 
the chiet rhing that prevented this graſs trom being more 
uſed in this country, is the duthiculty of keeping the foul 
open, and free from weeds, Ina tew years the ſurface 
becomes fo hard, and the turf to (tronp, that it deſtroys 
the lucern b<ture the plants have arrived at their greateſt 
perfection: ſo that we cannot hope to cultivate lucern 
with ſucceſs, unleſs we fall upon tore method of de- 
ſtroying the natural graſs, and prevent the ſurface from 
becoming hard and unpenetrable, "This cannot be done 
eXecaaity by any other means than horfe-hocing. This 
method was firit propoſed by Mr Tull, and afterwards 
pracied ſucceſsfully by M. de Chateauricux near Geneva, 
It may be of uſe theretore to give a view of that gen» 
tleman's method of culuvating lucern. 

He docs not mention any thing particular as to the 
manner of preparing the land; bat only obſerves in ge- 
neral, that no pains ſhould be ſpared in p::paring it. He 
tried the ſowing of lucern both in rows upon the beds 
where it was intended to ſtand, and likewiſe the fowing 
itin a nurſery, and afterwards traniplanting it into the 
beds prepared tor it. He prefers trau larting : becauſe, 
when trauſplamed, part ot the tap-root is cut off, and 
the plant ſuoots out a number of Jateral branches from 
the cut pait of the root, which makes it ſpread its roots 
ueater the ſurtace, and contegu ently renders it more cally 
cultivated : befides, this circumſtance adapts it to a thele 
low ſoil, in which, it left in its natural ftace, u would 
nut prow. 

The tiauſplentieg of Jucern is attended with many ad- 
vantages, "The land may be prepared in the ſummer tor 
rectiving the planes frum the nurſery in 2 by wich 
means the ficld mutt be in a much better Hhtuation than if 
the ſeed had been ſown upon it in the ſpring, By trauſ- 
planting, the rows can le made more regular, ar the 
intended diſtances more exatily ooferved ; and comſe- 
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quently the hoeing can be performed more perfectly, and 
with leſs expence, M. Chateauvieux likewiſe tried the 
lucern in ſingle beds three feet wide, with ſingle rows; 
in beds three feet nine inches wide, with double rows ; 
and in beds four feet three inches wide, with triple rows. 
The plants in the ſingle rows were fix inches aſunder, 
and thoſe in the double and triple rows were about eight 
or nine inches. In a courſe of three years he found, that 
a ſingle row produced more than a triple row of the ſame 
length. The plants of lucern, when cultivated by 
tranſplantation, ſhould be at leaſt fix inches aſunder, to 
allow them room for extending their crowns. 

He further obſerves, that the beds or ridges ought to 
be raiſed in the middle; that a ſmall trench, two or 
three inches deep, ſhould be drawn in the middle; and 
that the plants ought to be ſet in this trench, covered 
with earth up to the neck. He ſays, that if the lucern 
be ſown in ſpring, and in a warm ſail, it will be ready 
for tranſplanting in September; that, if the weather be 
too hot and dry, the tranſplanting ſhould be delayed till 
October; and that, if the weather be unfavourable during 
both theſe months, this operation mult be delayed till ſpring. 
He further directs, that the plants ſhould be carefully 
taken out of the nurſery, ſo as not to damage the roots; 
that the roots be left only about fix or ſeven inches long; 
that the green tops be cut off within about two inches of 
the crown; that they be put into water as ſoon as taken 
up, there to remain till they are planted; and that they 
ſhould be planted with a planting-ſtick, in the ſame man- 
ner as cabbages. 

He does not give particular directions as to the times 
of horſe-hoeing ; but only ſays in general, that the in- 
tervals ſhould be ſtirred once in the month during the 
whole time that the lucern is in a growing ſtate. He 
likewiſe obierves, that great care ought to be taken not 
to ſuffer any weeds to grow among the plants, at leaſt 
ſor the felt two or three years; and for this purpoſe, 
that the rows, as well as the edges of the intervals 
where the plough cannot go, ſhould be weeded by the 
band. 


Of the Culture of Potatoes. 


Tur potatoe is one of the moſt uſeful roots that are 
cultivated in this country, and is raiſed in a very differ- 
ent manner from any of the other roots, It bas a num- 
ber of eyes in it, each of which produce a ſeparate plant. 
"The largeſt potatoes are the beſt for ſeed ; becauſe, when 
cut according to the eyes, and properly ſown, the plants 
are not in danger of crowding each other. The plant 
ſends out roots in every direction to a conſiderable di- 
ſtance, and upon theſe the potatoes are formed. 

There are ſeveral kinds both of the white and red po- 
tatoes. They ſucceed belt in a light dry ſoil; and 
though there be but a ſmall mixture of loam in it, if to- 
lerably rich and properly cultwated, it ſeldom fails to 
produce a good crop, But a good crop is not to be ex- 
pected from a ſtiff wet foil, unleſs it be laid up in ridges 
ſo as to make it dry, and a conſiderable quantity of dung 
leid on to render it open. 


When the crop of potatoes is the chief point in view, 


by the market. 
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the land ſhould have a ploughing before wiater, eſpe- 
cially if the ſoil be not very free and open. If dung be 
neceſſary, the proper time for laying it on — oi this 
ploughing. When the potatoes are to be =o d, which 
may be done any time in March or beginning of April, 
the land mult again be ploughed in narrow furrows, and 
the potatoes dropped into every ſecond furrow. But if 
the land be open and very looſe, they may be dropped 
into every furrow ; and as the plough opens the furrow 
for the ſecond row, it buries the firſt row at a proper 
depth. The furrow ſhould not be very deep; and two 
horſes are ſufficient, It is better in this caſe to make 
the horſes go a-breaſt than ia a line; becauſe, as one of 


them only goes in the furrow, the potatoes are not ſo liable 


to be hurt or diſplaced, This method of planting them 
by the plough is greatly preferable to the dibble.of plant- 
ing- ſtick. 

When a ſmall quantity is intended to be cultivated, 
they may be planted with the ſpade. A ſmall croſs- 
trench or furrow ſhould be opened with the ſpade at the 
end of the ridge. Into this furrow drop the potatoes 
at proper diſtances; and, in making the next furrow, 
the roots laid in the firſt will be covered in the ſame man- 
ner as is done by the plough. 

According to the diſtance of the rows made by the 
plough, the diſtance of the plants in the rows ſhould be 
regulated: One plant in a ſquare foot is ſufficient to al- 
low them to be properly hocd. When planted in every 
ſecond furrow ploughed narrow, the rows will be about 
12 or 14 inches aſunder. The plants may be placed at 
the ſame diſtance in the rows, 

It is unneceſſary to harrow the land after the po- 
tatocs are planted : This operation may be delayed till 
the weeds appear, which gives the farmer an opportunity 
of deſtroying them without any additional labour. Tho' 
potatoes be planted carly in the ſpring, or even before 
winter,«they do not come up till May, Before that time 
the weeds are far advanced; and, if they be not deſtroyed 
by the harrows, the land muſt be hocd. Indeed, the 
goodneſs of the crop depends ſo much upon preventing 
the weeds from coming io any height, that it is neceſſa- 
ry to hoe potatoes frequently, If the rows be wide, a 
kind of breaſt-hoe may be uſed to throw the carth a lit- 
tle on each fide, by which it will be raiſed about the 
plants. 

When two or three plants are in one piece, as often 
happens in light land, they ſhould be cleaned with the 
hand at the root, and only one (talk left to cach plant. 
This not only gives air to the roots, but alſo prevents 
much of the nouriſhment from going into the ilalks, 

When the huſk that contains the ſecd, or the apple, 
as it is commonly called, is completely formed, the ſtalks 
may be cut down and given to cows. Milk-cows have 
been tried with this food; they eat it very freely, and it 
gives no bad flavour to the milk. | 

The time of taking up 22 is commonly regulated 

But, if nothing be in view but the 
largeneſs of the crop, they ought to ſtand till October, 
or as long as they can be conyeniently taken up before the 
froſt ſets in. The moſt expeditious method of taking 
them up is by the plough: Eight or nine perſons to 

attend 
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Of the Culture of Turnips. 


Tunis have been long cultivated in England, and, 
in ſome places, are eſteemed one of the molt valuable 
crops that can be raiſed, The trials made in Scotland 
have been very ſucceſsful, which gives great encourage- 
ment to proceed, \ 

The goodneſs of the crop depends more on the open- 
neſs of the ſoil than its richneſs. Land newly broke up 
is particularly proper for turnips. "Though this kind of 
land be naturally poor, yet, with the aſſiſtance of a lit- 
tle dung, it ſeldom fails to produce an excellent crop. 
The land intended for turnips ſhould be ploughed and 
laid up in ridges before winter, that it may have the 
benefit of the froſt. This winter-ploughing, however, 
is unneceſſary when the land is dry and light: The 
ſpring is early enough for this kind of land. It may 
get a ſ-cond ploughing in the end of May, and a third 
in the middle or end of June, when the ſeed is to be 
ſown. Though three ploughings are here mentioned, 
no particulur number is intended; for the land ought to 
be ploughed over and over, till it be thoroughly pul- 
veriſed. I! dung be uſed, it ſhould be well rotted, and 
laid on before the laſt ploughing. 

Turnip-ſeed is uſually ſown by the hand; and about 
half a pound is ſufficient for an acre. It ſhould be mix- 
ed with ſand, that it may be ſcattered the more equally. 
But ſowing by a drill is better than ſowing by the hand, 
as, in this way, the plants can be more ezlily hoed, and 
thinned; Turnips ſhould be hoed as ſoon as the plants 
caa be eaſily ciſtinguiſhed ; for they grow quickly, 
and, if they meet with any obſtruction from weeds, 
they are apt to become ſickly; and, when this happens, 
they can never be recovered ſo as to produce a good 
crop. * 

Turnips may be cultivated with great ſacceſs by the 


new huſbandry, They have been tried in ſingle, double, 


and triple rows, and, in alleys, from four to fix feer 
wide, according to the ſituation of the land. The poor- 
er the land is, or the more difficult to be reduced, the 
alleys ought to be the wider, After the ridges are form- 
ed, the turnip ſhould be drilled vpon the crowns; and, 
as ſoon as they come ny, and are paſt all danger from 
the fly, they ſhould be horſe-hoed. 

The turnip is proper food. either for ſheep or black 
cattle, When the land is dry and needs manure, the 
ſheep may be folded on it: But the fold muſt be removed 
every Cay; for it is improper to allow them to eat more 
at once than they can conſume in that time, When 
the land is wer, or very rich, the turnip may be pulled, 
and the ſheep fed with them on another ficld that needs 
manure, But, when defigned for black cattle, they 
mult be pulled up and given them, either in ſtalls or 
in another field, as the farmer ſhall Fad moſt conve- 
ment. 


r 


attend the plough are ſufficient. After the ſield is once 
ploughed, it ought to be harrowed, by which ſome of 
the potatoes will be raiſed; and, when theſe are gather- 
ed, it ſhould be ploughed a ſecond time. 
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Of the Culture of Carrot. 


Tus carrot is but rarely cultivated in our fields: In- 
deed, the preſent market does not encourage the cultiva- 
tion of this plant. But they have lately been found to be 
excellent food for horſes; they eat them greedily, and 
are well fed by them. Carrots are not difficult to raiſe ; 
a very ſmall field is ſufficient, and the trial may eaſily be 
made by any farmer, at a very ſmall expence. 

The belt crops of carrots, in our Jay room are produ- 
ced by trenching. When the ſoil is hard below, though 
it be well dunged, it does not produce a good crop, 
Whenever the roots reach the hard foil, they become 


forked, 7. e. the roots divide, which prevents them from 


growing large. Trenching makes the earth deep, and, 
by throwing what was on the ſurface into the bottom of 
the trench, lays good foil below for the roots to extend 
themſelves into. Something like this muſt be done in 
our fields before we can expect a good crop. 

M. de Chateauvicux tried to raiſe a crop of carrots 
by the horſe-hecing huſbandry, and was very ſucceſsful. 
He ſowed them in beds fix feet broad, on the 4th of, 
May. He ſtirred the alleys with the ſpade on the 15th 
and 27th of July, and a third time on the 6th of Septem- 
ber. They were digged up on the 8th of November, 
meaſured rom 18 to 25 inches in length, and from two 
to four in diameter, and weighed from 25 to 33 ounces. 

Land that has a hard bottom of clay or till is improper ; 
and it is vain to expect that ſuch land can be prepar 
for carrots by the plough, without great trouble and ex- 
pence. But, when land has a foft bottom, a good crop 
of carrots may be raiſed at a ſmall expence by horſe- 
hoeing. 

As the ſeed, in this country, muſt be ſown in March, 
the land ſhould get a ploughing before winter, and be 
Jaid out in beds or ridges of the breadth propoſed when 
the carrots are th be ſown; the furrows berwixt theſe 
ridges ſhould be made as deep as poſſible, becauſe it is 
upon theſe furrows that the rows of carrots are to be 
ſown. A ſecond plaughing in winter ſhould reverſe the 
firſt, and turn the furrows into crowns; and, before 
the carrots are ſown, one bout of the plough may raiſe 
the crown of the ridge (till higher. Upon theſe crowns 
the ſeed muſt be fown out of the hand, into a ſmall 
trench, drawn as ſtraight as poſkible, and covered with a 
rake, 

When the weeds firſt appear, the remaining part of 
the ridpes may be ploughed out, turning the earth to the 
rows, and taking care not to go fo near as to cover the 
plants. Before the ſeed is ſown, which is ſome time in 
March, inſtead of ploughing the whole ridge, the plough 
ſhould only go once about on the crown, to preveat the 


bad effects of too much moiſture. 


As ſoon as the plants can be caſily diſtinguiſhed, they 
ſhould be hand-hocd, and thinned where they ſtand too 
thick; and after this the alleys muſt be regularly hoed, 
as diread in the culture of turnips. 

It is natural to expect, that carrots raiſed in this way 
ſhould be freer from worms, and much better every 


way, 


_ 
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way, than thoſe raiſed in our gardens, except ſuch as are 
fown upon newly trenched ground. | 


— 


Ser. VI. PaINOIPLIES AND ADVANTA- 
GES OF THE NEW HuszaNPD RT. 


Tus general principles of the new huſtandry may be 
reduced to two, viz. the promoting the growth of 
plants by hoeing, and the ſaving ot ſecd; both of 
which are equally profitable to the farmer. 

But, before illuttrating theſe principles and advanta- 
ges, it will be neceſſary to deſcribe the in{lruments that 
are commonly uſed in cultivating land by this new me- 
thod. | 5 

Plate IX. fig. 1. is a marking plough. The principal 
uſe of this plough is to ſtieight and regulate the ridges. 
"Phe firit line is traced by the eye, by means of three 
poles, placed in a ſtreight line. The plough draws the 
firlt furrow in the direction of this line; and, at the 
ſame time, with the tooth A, fixed in the block of wood 


near the end of the croſs- poll or ſlider B B, marks the 


breadth of the ridge at the diſtance intended. The 
ploughman next traces the ſecond line or rutt made by 
the tocth, and draws a ſmall furrow along it; and con- 
tinuzs in this manner till che whole field is laid out in 
ſtreight and equnliſtant ridges. 

Fig. 2. is a plough for breaking up lee, or turning up 
the bottora of land when greatly exhauſted, By its con- 
ſtruction, the width and depth of the furrows can be re- 
gulared to a greater certainty than by any other hitherto 
known ig this country, Its appearahce is heavy; but 
two horſes are ſuſficient to plough with it in ordinary 
tree land; and only four are neceſſary in We ſtiffeſt clay- 
oils. This plough is likewiſe ealily held and tempered, 
A, is the ſword fixed in the ſizers B, which runs thro' 
a mortoiſe at the end of the beam E, and regulates the 
depth ot-the furrow, by raiſing or depreſſing the beam; 
it is fixed by putting the pin D, through the beam and 
ſword, and is moveable at E. 

, —Fig. 3. is a jointed break harrow with 24 teeth ſha- 
ped like coulters, and ſtanding at about an angle of 80 
degrees. By this inſtrumentthe land is fincly pulveriſed, 
and prepared for receiving the ſeed from the drill. Ir 
requires four horſes in ſtiff, and two in open land. This 
harrow is likewite uſed for levelling the ridges; this is 
done by prefling' it down by the handles where the ridge 
is high, and raiſing it up when low. 

big. 4. is an angular weeding harrow, which may 
follow the break when necefſiary, The even, hindaolt 
teeth ſhould ſtand at a more acute angle than the reſt, 
in order to collect the weeds, which the holder can drop 
a' ple ſure, by raiftag the hinder part, which is fixcd to 
the buily of the harrow by two joints, 

big. 5. is a pair of harrows with ſhafts, This har- 
rowis uſed for covering the ſced in the drills, the horte 
vomp in the forrow, 

Fig. 6. is a drill plough, conſtructed in ſuch a man- 
ner as to low at ance two rows of beans, peaſe, or wheat, 
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This machine is eafily wrought by two horſes. A, is 
the happer for containing the feed; B, circular boxes 
for receiving the ſeed from the happer; C C, two ſquare 
boxes which receive the ſeed from {mail holes in the cir- 
cular boxes, as they turn round; and laſt of all, the ſeed 
is dropped into the drills through holes in the ſquare 
boxes, behind the coulters D. The cylinder E fol- 
lows, which, together with the wheel F, regulates the 
depth of the coulters, and covers the feed ; the harrow G 
comes behind all, and covers the ſecd more completely. 
H H, two ſliders, which, when drawn out, prevent the 
ſeed from falling into the boxes; and, I, is a ketch which 
holds the rungs, and prevents the boxes from turning, 
and lofing ſeed at the ends of the ridges. 

fig. 7. is a ſgle hoe-plough of a very ſimple con- 
ſtruction, by which the earth, in the intervals, is ſlir- 
red and laid up, on both ſides, to the roots of the plante 
and, at the ſame time, the weeds are deſtroyed. A A 
the mold-boards, which may be raiſed or depreſſed at 
pleaſure, according as the farmer wants to throw the 
earth higher or lower upon the roots, 


Advantages of IHorſe-hoeing. 


Tur advantages of tillage before ſowing have already 
been pointed out. In this place we muſt confine onr- 
ſelves to the utility of village after ſowing. This kind 
of tillage is moſt generally known by the name of bor ſe- 
haeing. 

—— ſowed with wheat, however well it may be culti- 
vated in autumn, ſinks in the winter; the particles get 
nearer together, and the weeds riſe; ſo that in ſpring, 
the land is nearly in the ſame ſituation as if it never had 
been ploughed, This, however, is the ſeaſon when it 
ſhould branch and grow with moſt vigour; and conſe- 
quently ſtands moſt in need of ploughing or hoeing, to 
deſtroy the weeds, to ſupply the roots with freth carth, 
and, by dividing anew the particles of the foil, to allow 
the roots to extend and collect nouriſiment. 

It is well known, that, in gardens, plants grow with 
double vigour after being hoed or tranſplanted, If 
plants growing in arable land could be managed with caſe 
and ſafety in this manner, it is natural to expect, that 
their growth would be promoted accordingly, Expe- 
rience ſhows, that this is not only prafticable, but at- 


- tended with many advantages, 


In the operation of hoeing wheat, though ſome of rhe 
roots be moved or broke, the plants receive no injury; 
for this very circumſtance makes them endfoerh a greater 
number of . roots than formerly, which enlarge their pa- 
{ture, and conſequently augment their growth. 

Sickly wheat has oſten recovered us vigour after a 
good hoeing, eſpecially when performed in weather not 
very hot or diy. 

Wheat, and ſuch grain as is ſown before winter, re- 
quires hoeing more than oats, barley, or other grain 
ſown in the ſpring; for, it the land has been well 
ploughed before the ſowing of ſpring-corn, it neither bas 
time to harden nor to produce many weeds, not having 
been expoicd to the Wer's ſnow and rain. 

of 
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Of Swing. 


As, in the practice of the new kuſbandry, plants grow 
with greater vigour than by the old method, the land 
ſhould be ſowed thinner, Ir is this principle of the new 
huſbandry that has been chiefly objected to; for, upon 
obſerving the land occupied by a ſmall number of plants, 
people are apt to look upon all the vacant ſpace as loft. 
But this prejudice will ſoon be removed, when it is con- 
ſidered, that, in the beſt land cultivated in the common 
method, and ſown very thick, each ſeed produces but 
one or two ears; that, in the ſame land ſown thinner, 
every ſeed produces two or three ears; and that a ſingle 
ſeed ſometimes produces eighteen or twenty ears. 

In the common method, as there are many more 

ants than can find ſufficient nouriſhment, and as it is 
impoſſible to aſſiſt them by hoeing, numbers die before 
they attain maturity, the greateſt part remain ſickly and 
drooping; and thus part of the ſeed is loſt, On the con- 
trary, in the new method, all the plants have as much 
food as they require; and as they are, from time to 
time, aſſiſted by hoeing, they become ſo _ as to 
equal in their production the numerous, but ſickly plants 
cultivated in the common method. 


Of Hoerng. 


Tur new huſbandry is abſolutely impracticable in 
lands that are not eaſily ploughed. Attempting to cul- 


tivate land according to this huſbandry, without attend- 


ing to this circumſtance, that it is practicable in no land, 
excepting ſuch as have already been brought into good 
tilth by the old method, has gone far to make it con- 
temptible in many places. 

When a field is in good tilth, it ſhould be ſown fo 
thin as to leave ſufficient room for the plants to extend 
their roots, After beiag well ploughed and harrowed, 
it muſt be divided into rows, at the diſtance of 30 inches 
from one another. On the ſides of each of theſe rows, 
two rows of wheat muſt be ſowed fix inches diſtant from 
each other. By this means there will be an interval of 
two feet wide betwixt the rows, and every plant will 
have room enough to extend its roots, and to ſupply it 
with food. The intervals will likewiſe be ſufficient for 
allowing the earth to be hoed or tilled without injuring 
the plants in the rows. 8 

The ficſt hocing, which ſhould be given before the 
winter, is intcaded to drain away the wet, and to diſ- 
poſe the earth to be mellowed by the froſts. Theſe two 
ends will be anſwered by drawing tuo ſaall furrows at 
a little diſtance from the rows, and rhrowing the earth 
raken from the furrows into the middle of the intervals. 
ou firſt hocing ſhould be given when the wheat is in 
cat, 

The ſecond hocing, which is intended to make the 
plants branch, ſhould be given after the hard froſis arc 
over, To do this with advantage, after ſtirring the 
earth a little, near the rows, the carth which was thrown 
in the middle of the intervals thould be turned back in- 
w the frrows. This carth, having been mellowed by the 

Vor. I. No. 3. 3 
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winter, ſupplies the plants wich excellent food, and makes 
the roots extend. 

The third hoeing, which is intended to invigorate the 
ſtalk, ſhou!d be given when the ears of the corn begin 
to ſhew themſclves. This hozing may, however, be very 
flight. | 

Bur the laſt hoeing is of the greateſt importance, as 
it enlarges the grain, and makes the ears fill at their ex- 
tremities. This hoeing ſhould be given when the wheat 
is in bloom; a furrow muſt be drawn in the middle of 
the interval, and the earth thrown to the right and left 
on the foot of the plants. This ſupports the plants, 
prevents them from being laid, and prepares the ground 
for the next ſowing, as the ſeed is then to be put in the 
middle of the ground that formed the intervals. 

By this ſucceilive tillage, or hoeing, good crops will 
be obtained, provided the weather is not very untavour- 
able. 

But as ſtrong, vigorous plants are longer before they 
arrive at maturity, corn raiſed in the new way is later 
in ripening than any other, and mult therefore be ſown 
earlier. 

In order to prepare the intervals for ſowing again, 
ſome well · rotted dung may be laid in the deep furrows 
made in the middle of the intervals; and this dung muſt 
be covered with the earth that was beiore thrown to- 
wards the rows of wheat. But, if the land does not re- 
= mending, the deep furrow is filled without any 

ung. This operation ſhould be perfucmed immediately 
after harveſt, that there may be time to give the land a 
flight ſtirring before the rows are ſowed ; which thould 
occupy the middle of the ſpace which formed the inter- 
vals during the laſt crop. The intervals of the ſecond 
* take up the ſpace occupied by the ſtubble of the 
firſt, 

Svppoſing dung to be neceſſary, which is denied by 
many, a very ſmall quantity is futacient ; a ſingle layer, 
put in the bottom of each turrow, will be enough. 


Summary cf the Operations neceſſary in execu- 
ting the New Hubandty with the Pleygh, 


1. Ir is indifpenſibly neceſſary that the farmer be 
provided with a drill and hoe-plough. | 

2. The new huſbandry may be begun either with the 
winter or ſpring corn. 

3. The land mut be prepared by four good plough- 
ings, given at different times, from the beginning of A- 
pril to the middle of September, 

4. Theſe ploughiogs muſt be done in dry weather, to 
prevent the earth from kneading. 

5. The land mult be harrowed in the ſame manner as 
if it were ſowed in the common way. 

6. The rows of wheat ſhould be fowed very Nraiphe, 

7. When the ficld is not very large, a line muſt b. 
{trained acroſs it, by which a rill may be traced with a 
hoc for the horſe that draws the drill to go in; and, 
when the rows are fown, fifty inches muſt be left betwixc 
each rill. Butr when the field is large, takes at five 
feer diltance from each other, muſt be placed at the two 


cads. The vorkman muſt then trace a ſmall furrmew, - 
8 with 
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with a plough that has no mold · board, for the horſe to 
go in that draws the drill, directing himſelf with his eye 
by the ſtakes. 

8. The ſowing ſhould be finiſhed about the end of 
September, or beginning of October. 

9. The furrows muſt be traced the long way of the 
land, that as little ground as poſſible may be loſt in head- 
lands. 

10. The rows, if it can be done, ſhould run down 
the ſlope of the land, that the water may get the ca- 
fier oft, 

11. The ſeed-wheat muſt be plunged into a tub of 
lime-water, and ſtirred, that the light corn may come to 
the ſurface and be ſkimmed off. + 

12. The ſeed muſt next be ſpread on a floor, and fre- 
quently ſtirred, till it is dry enough to run through the 
valves of the happer of the drill. 

13. To prevent ſmut, the ſced may be put into a lye 
of aſhes and lime. | 

14. After the happers of the drill are filled, the 
horſe muſt go ſlowly along the furrow that was traced. 
That a proper quantity of ſeed may be ſown, the a- 
perture of the happer mult be ſuited to the ſize of the 

rain, 
g 15. As the drill is ſeldom well managed at firſt, the 
field ſhould be examined after the corn has come up, and 
the deficiencies ſupplied. 

16. Stiff lands that retain the wet, muſt be ſtirred or 
hoed in October. This ſhould be done by opening a fur- 
row in the middle of the intervals, and afterwards filling 
it up by a fufrrow drawn on each fide, which will raiſe 
the earth in the middle of the intervals, and leave two 
{mall furrows next the rows, for draining off the water, 
which is very hurtful to wheat in winter. 

17. The next ſtirring mult be given about the end of 
March, with a light plough. In this ſtirring, the fur- 
rows made to drain the rows muſt be filled up by ear 
from the middle of the intervals. | 
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AGRIFOLIUM, in botany. See AquiFotium. 

AGRIMONIA, Acxzimoxy, in botany, « genus of 
the dodecandria digynia claſs. There are three ſpecies 
of this genus, viz. the eupatoria, repens, and agri- 
monoides; of which the eupatoria only is a native of 
Britain, The calix of the eupatoria is quinqueden- 
tated; it has five petals, and two ſceds in the bottom 


of the calix. It is ſaid to be good in obſtructions of 


the liver, &c. 

AGRIMONOIDES, in botany, the trivial name of a 
ſpecies of the agrimonia. 

AGRIMONY, gw AGRIMONIA. 


Hemp Acrimony, See EuraToRIUM. 

Water-hemp Acximony. Sce Bivenxs. 
AGRIOCINARA, in botany. See Civana. 
AGRIPPA, in midwifery, a term applied to children 


brought forth with their feet foremoſt, Sce Mid- 
WIFERY. 


18. Some time in May, the rows muſt be evened, 
which, though troubleſome at firſt, ſoon becomes eaſy, 
as the weeds are ſoon kept under by tillage. 

19. In June, juſt before the wheat is in bloom, ano- 
ther ſtirring muſt be given with the plough. A deep 
furrow mult be made in the middle of the intervals, and 
the earth thrown upon the ſides of the rows. 

20. When the wheat is ripe, particular care moſt be ta- 
ken in reaping it, to KG 2 as little as poſſible on the 
ploughed land, 

21. Soon after the wheat is carried off the field, the 
intervals muſt be turned up with the plough, to prepare 
them for the ſeed. The great furrow in the middle 
muſt not only be filled, but the earth raiſed as much as 
poſſible in the middle of the intervals, 

22. In September, the land muſt be again ſowed with 
a drill, as above directed. | 

23. In October, the ſtubble muſt be turned in for 
forming the new intervals; and the ſame management 
muſt be obſerved as directcd in the firſt year, 

We pretend not to determine whether the old or new 
huſbandry be preferable in every country. 

With regard to this point, the climate, the ſituation 
of particular land, {kill and dexterity in managing the 
machinery, the comparative expence in railing crops, and 
many other e e eg muſt be accurately attended 
to before a determination can be given. One obſerva- 
tion, however, may be made in favour of the new huſ- 
bandry :—Though the particular modes of cultivating 
land by it are perhaps too limited to be univerſally ad- 
opted; yet it has been of great uſe in raiſing ſuſpicions 
concerning the old method, and in turning the views of 

hiloſophers and farmers towards improving in general. 

Many real improvements in agriculture have been the 
conſequences of theſe ſuſpicions; and as this ſpirit of 
inquiry remains in full vigour, particularly in our own 
country, a ſolid foundation is laid for expecting ſtill fur- 
ther improvements in this uſeful art. 


AGR, 


AGRIUM, in nat. hiſt, See NaTrvun. 

AGROM, the name of a diſeaſe incident to the inhabi- 
tants of the Eaſt-Indies, by which their tongues chap 

- and cleave in different places, | 

AGROPOLI, a ſmall town in the kingdom of Naples, 
and province of the Hither Principato. 

AGROSTEMMA, or CocxLt, in botany, a genus of 
the decandria pentagynia claſs, The calix is mono- 

phuyllous; the petals are five, and ungulated; and 
the capſule one-yvalved. There are four ſpecies of 
the agroſtemma, viz. the githago, a native of Bri- 
tain; the cœliroſa, a native of Sicily; the coronatia, 
a native of Italy; and the flos Jovis, a native of Swit- 
rerland. 

AGROSTIS, bent. graſt, in botany, a genus of the 
triandria digynia claſs, The calix has two valves, 

© terminated by a beard or aun, There are 6/teen ſpecies 
of the agroſtis, eight of which are natives of Britain. 
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AGROSTOGRAPHIA, ſignifies the hiſtory or deſcrip- 
tion of graſſes. 

AGRYPNIA, a term with phyſicians for watching, or 
an inaptitude to ſleep. 

AGUALVA, in geography, the name of a river of 
Portugal, and of a town in the iſland of Tercera. 


| AGUAPECACA, in ornithology, a barbarous name of 


a ſpecies of the tetrao. See TETAAO. 
AGUARA-QUIYA, in botany, a barbarous name of 


the folanum. See Sot Nun. 


AGUARA-PONDA, in botany, a barbarous name of 


a ſpecies of the viola. See VioLa. 


AGUARICO, a river of S. America, which, ariſing in 


mountains of Cordeleras, falls into the river of 
the Amazons. 
AG UBER, a river of Africa, in the kingdom of Fez, 
which loſes itſelf in the Beber. See Bzznts. 
AGUE., a general name for all kinds of periodical fe- 
vers. See Mepicine, title, Of agues or intermit- 
tents. 
AGve-tree, in botany. See SA$SSAFRAS. 
AGUEPERSE, a town of France, fituated in the Ly- 
onnois, about fifteen miles north of Clermont. 


-AGUER, the name of Santa-croix, before it fell into 


the hands of the Portugueſe. 

AGUGLIA, a name uſed by ſome travellers for the o- 
beliiks of Egypt. See One 18x. 

AGUIGAN, one of the Marian iſlands. See Maxtan 


iflands. 


AGUILAR, a town of Spain, in the province of Na- 


varre, about twenty-four miles welt of Eſtella, 

Acvitarx Del Campo, a town of Old Caſtile, with the 
title of marquiſate, about fifteen leagues north of the 
city of Burgos. : 

AGUL, in botany, a ſynonime of the hedyſarum. See 
Hepy$SarUM, 

AGURAH, in . antiquity, the name of a ſilver 
coin, otherwiſe called gerah, and te/hita. 

AGURANDE, a fortified town of France, in the 
country of Berry, about four leagues ſouth of Char- 
tres. 

AGUSADURA, Aevsace, in our old cuſtoms, a cer- 
tain fee paid by vaſſals to their lord, for the tharpen- 
ing of their plough- tackle. ; 

AGUTI, in zoology, the trivial name of a ſpecies of 
the mouſe, belonging to the mammalia, glires of Lin- 
neus. See Mus, 

AGUTI-GUEPA, in botany. 

AcuT1-TREvaA, in botany, N name of a ſpecies 

of thecitrus, Sce Cirrvs, 

AGUTIGVEPO-OBI, in botany, a ſynonime of the 
thalia, See Thats. 

AGUZ, a river of Africa, in the empire of Morocco, 
and province of Duquela, 

AGWANA, a kingdom of Africa, upon the golden 
coaſt, lying northwards of Aquemboe, 

AGYEI, in antiquity, a kind of obeliſks, ſacred to A- 
pollo, erected in the veſtibles of houſes, by way of 
ecurity. 

AGYNIANI, in church-hiſtory, a ſect of heretics who 
condemned all carnal commerce with women, 


See SacrtTTARIUM, 
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AGYRTEZ, in Grecian antiquity, a kind of ſtrolling 
vagabonds, not unlike our modern cs. 

AHATULLA, the trivial name of a pecies of the co- 
luber, belonging to the order of amphibia ſerpentes. 
See COLUBER. | 

AHALOTH. See XrLo-aLoEs. 

AHANIGER, in zoology, See Acvs. 

AHAUSEN, in geography, the ſame with Ahuys. See 
Anvys. 

AHICCYATLI, in zoology, the Indian name of a ſer- 
pent reſembling the rattle-ſnake, only it wants the 
rattles, See CoLuBER, 

AHMELLA, in botany, See Bipexs. 

AHOUAI, in botany, a ſynonime, and alſo the trivial 
name of a ſpecies of the cerbera, See CErBERA, 
AHRENSBOECK, a fortreſs of Holſtein, on the road 

from Lubec to Kiel. A 

AHUAS, a conſiderable town and diſtri of Perſia, in 
the province of Khureſtan or Chuſiſtan. 

AHUN, a town of France, in the higher Marche, fi- 
tuated upon the river Creuſe, 

AHUS, a town of Germany, in the biſhoprick of Mun- 
ſter, capital of a conſiderable diſtrict. 

AHUYS, a ſea-port town of Sweden, in the province 
of Gothland, ſituated in 32. 14. E. long. and 56. o. 
N. lat. * 

AIA, the name of a ſmall river of Italy, which falls in- 
to the Tiber, near the village Magliano. 

AIAIA, in ornithology, a ſpecies of the platalea, a 
bird of the order ot grallæ. See PLaTALEa. 

AJAJOUNTI, the name given by the Turks to a town 
of Leſſer Aſia, otherwiſe called Hagia. 

AJAN, ar Ayax, the name of a large maritime coun- 
try of Africa, lying fouthwards of the mouth of the 
Red-ſea, the natives of which are white, 

AJANTIA, in antiquity, an annual feſtival celebrated 
in the iſland of Salamis in honour of Ajax, 

AJASALOUE, the modern name by which the Turks 
call Epheſus, See Erussus. 

AJAX, in Grecian antiquity, a kind of dance repreſent- 
ing the madneſs of Ajax after his defeat by Ulyſſes. 
AJAZZO, the name of two towns, the one in the iſland 
of Corſica; and the other in Leſler Aſia, about fifty 
miles weſt of Aleppo. 

AICHMALOTARCHA. See the article Xcunaro- 
TARCHA, 

AICHSTAT, a city of Germany in the circle of Fran- 
conia, about fourteen miles N. W. of Ingolitar. 

AID, in a general ſenſe, denotes any kind of aſſiſtance 
given by one perſon to another, 

Aid, or Ayps, in law, denotes a petition made in court 
to call in help from another perſon who has intereit in 
land, or any other thing conteſted, 

Aip-de-camp, in military affairs, an officer employed to 
receive and carry the orders of a general, 

Arp-majer, the French term for an adjutant. See the 
article ADJvuTAnT. 


Ard, auxiliam, in ancient cuſtoms, a ſubſidy paid by 
vaſſals to their lord on certain occaſions, 
Such were the aid cf relief, paid upon the death of 
the Lord Meſne to his heir ; the ard cheval, mo 
pit 
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pita} aid, due to the chief lord on ſeveral occaſions, 
as, to make his eldeſt ſon a knight, to make up a por- 
tion for marrymg his daughter, Oc. 

Royal Arp, an appellation fometimcs given to the land- 
tax. 

AIDS, in the French cuſtoms, certain duties paid on all 
goods exported or imported intg that kingdom. 

Covrt of Arps, in France, a fovereign cout eſtabliſhed 
in ſeveral cities, which has cognizance of all caulcs 
1clating to the taxes, gabels, and aids. 

Alps, in the menage, are the ſame with what ſome 
writers call cheri/hings, and uſed to avoid the neceſſi- 
ty of corrections, 

The inner heel, inner leg, inner rein, ©c. are call- 
ed inner aids; as the outer heel, outer leg, outer 
rein, Cc. are called outer aids. 

Aids f afſizers of wood, See Ass IZ ER. 
AIDINELLI. or ArvDix-11t1, the modern or Turkiſh 
name of Natolia, or Leſſer Aſia. See NATOLIA. 
AIELO, or A1eLLo, a {mall town of the kingdom of 
Naples, in the Farther Abruzzo, with the title of 

Dutchy. 

AIGHENDALE,, the name of a liquid meaſure uſed 
in Lancaſhire, containing ſeven quarts, 

AIGITHALUS, in ornithology, an obſolete name of 
the parus or titmoule, See Parvs. 

AIGLE, in geography, the name of a-town of France, 
in the Higher Normandy ; alto of a promontory in Pro- 

vence, lying ſouthward of the city of Ciotad; and of 
a town aud diſtrict of Switzerland, in the canton of 
Bern. 

Al GRE, a river of France, otherwiſe called Egre. Sec 
the article EG. 

AIGLETTE, ia heraldry, EAcTE r. 

AIGRETTA, in ornithology, an obſolete name of the 
ardea alba. Sce ArDEaA. 

AIGUE-marine. See Aqua marina. 

AIGUILLON, or EcviLLox, a ſmall town of France, 
in the province of Guienne, ſituated at the conflux of 
the rivers Garonne and Lot, 

AIGUISCE, A1cvissx, or Ecvisce, in heraldry, de- 
notes a croſs with its four ends ſharpened, but ſo as 
to terminate in obtuſe angles. 

It differs from the croſs fitchee, in as much as the 
latrer tapers by degrees to a point, and the former 
only at the ends. 

AILE, or Alt, in law, a writ which lies where a 
erſon's grandfather, or great-grandfather, being 
eiſed of lands, Cc. in fee ſimple the day that he 
died, and a ſtranger abates or enters the ſame day, 
and diſpoſſeſſes the heir of his inherirance, 

AILESBURY, the county town of Buckinghamſhire, 
ſituated near the Thames, about forty-four miles W. 
of London, It ſcnds two members to parhament, 
and gives the title of car! to the noble family of 
Bruce. W. long. 16. 55. N. lat. 51. 40. 

AIMARGUES, a ſmall town of France, in the pro- 
vince of Languedoc, and dioceſe of Niſmes. 

AIN, a river of France, which, after watering part of 

 Franche Comte and Breſſe, falls into the Rhenc, a- 
bout four leagues above Lyons. 


A I R 

AIPIMIXIRA, in ichthyology, the American name of 
a fiſh called pudans. 

AIR, a thin tranſparent fluid which encompaſſes the 
globe of the earth to a conſiderable height. For the 
weight, preſſure, claſticity, &c. of air, fee Puxo- 
MATICS. 

Alix, in medicine, one of the fix non-naturals, and as 
eſſential to the life of animals as food, or any of the 
ordinary evacuations, 

Alx, in mythology, was adored by the heathens under 
the names of Jupiter and Jud ; the former repreſent- 
ing the ſuperior and finer part of the atmoſphere, 
and the latter the inferior and groſſer be au- 
gurs alſo drew preſages from the ds, thunder, 
lightning, Cc. 

Aix, in painting, Cc. . denotes the manner and very 
life of action; or it is that which expreſſes the diſpo- 
ſition of the agent. . 

It is ſometimes alſo uſed in a ſomewhat ſynonymous 
ſenſe with geſture or attitude. 0 

Alx, in muſic, denotes the melody proper for ſongs, 

odes, and the like; being uſually quick and lively. 

Sometimes it is uſed for the ſongs themſelves, call- 
ed by the Romans ara, from which the modern term 
air is derived. | 

AIRS, in the menage, are the artificial motions of taught 
horſes, as the demivolt, curvet, capriole, Cc. See 
DemivorTt, ec. 

Air-bladder, a veſicle in the bodies of moſt fiſhes, by 
which, being filled with air, they are enabled to ſink 
or raiſe themſelves in the water, by compreſling or ex- 
panding the air contained in this bag, and thereby 
rendering their bodies at pleaſure ſpecifically heavier 
or lighter than water. 7 

A1x-gur, a machine for exploding balls by means of con- 
denſed air, See PNEUMATI1CS, 

Alx pump, a machine by which the air contained in a 
roper veſſel may be exhauſted, or drawn out. See 

NEUMATICS, 

Al hne, among miners, are holes made to meet 
the adits, and ſupply them with freth air. Theſe, 
when the adits are long, or exceeding thirty or 
forty fathom, become highly neceſſary, as well to 
give vent to the damps and noxious vapours, as to le 
in freſh air, . 

A1x-threads, See GossAurx. 

A1x-veſels, are ſpiral ducts in the leaves, &c. of plants, 
ſuppoſed to be analogous to the lungs of animals, in 
ſupplying the different parts of a plant with air. 

AIRA, in botany, a genus of the triandria digynia 
claſs. There are 14 Tories of the aira, nine of which 
are natives of Britain. The Engliſh name is ar- 
raſs. 

AIREBA, in ichthyology, a ſynonime of the raja paſti- 
naca, See PasTINACA, | 

AIRANT, in church-hiltory, a branch of Arians, who, 
beſide the common dogma of that ſect, denied the 
conſubſtantiality of the Holy Ghoſt with the Father 
and Son. 

AIRE, in geography, a ſca- port town in Scotland, fi- 
tuated in 4. 40. W. long. and $5. 30. N. lat. 00 

the 


AE 4 


the mouth of a river of the ſame name, which diſ- 
charges itſelf into the frith of Clyde. Aire is the 
chief town of the county, and very ancient. About 
a mile nc th from the town, there is a lazar-houſe, 
commonly called the King's chapel, which King Ro- 
bert de Bruce ſet apart for the maintenance of lepers. 

AtRE, is alſo the name of two towns of France, the 
one ſituated in the province of Gaſcony, about ſixty- 
five miles 8. of Bourdeaux; and the other in Artois, 
about thirty-five miles 8. E. of Calais. 

AIRESHIRE, a county of Scotland, the capital of 
which is the town of Aire, It lies eaſtward of the 
frith of Clyde. 

AIRING, a term peculiarly uſed for the exerciſing hor- 
ſes in the open air. 

AIRON, a river of France in the Nivernois. 

AIRONO, a town of Italy, in the dutchy of Milan, 

AIROU, a river of France in the province of Normandy. 

AIRY, or Atzy, among ſportſmen, a term expreſſing 
the neſt of a hawk or eagle. 

Ala triplicity, among — denotes the three 
Ggns, gemini, libra, and aquarius. 

AISE, in geography. See Als xs. 

AISIAMENTA, in law, the ſame with caſement. See 
EASEMENT. 

AISNE, or Als E, a river of France which riſes on the 
frontiers of Lorrain, near Clermont, and falls into 
the Oyſe, a little below Soiſons. 

AITOCZU, a conſiderable river of Leſſer Aſia, which, 
ariſing in the mountain Taurus, falls into the ſouth 

art of the Evuxine ſea, 

AJUGA, in botany, a genus of the didynamia gymno- 
ſpermia claſs. There are four {pecies of the ajuga, 
of Which the reptans or bugle, and the pyramidalis 
or mountain bugle, are natives of Britain, 

AJURU-catings, in ornithology, the Indian name of a 
{ſpecies of the plittacus or parrot, See PsiTTACUS. 

AJjvRu-curau, in crnithology, the Indian name of tuo 

| ſpecies of Braſilian parrots, beautifully variegated with 
blue, green, red, yellow, and black. 

Ajukrvu-para, another parrot reſembling the ajuru-catin- 
ga, but ſmaller, 

AJUTAGE, or ApjuTAGE, a kind of tube fitted to 
the mouth of the veſſel through which the water of a 
fountain is to be played. To the differeat form and 
ſtructure of ajutages, is owing the great varicty of 
fountains, - See FouxTAIN, 

AIX, in gcography, the name of ſeveral places, viz, of 

a large city of France, the cipital of Provence; of a 

| ſmall town of Savoy, about eight miles N. of Cham- 

« berry; of an iſland on the coat of Gaſcony, between 
that of Oleron and the main-land; and of a village of 
Champagne, ſituated in the generality of Chalons. 

AIX-LA-CHAPELLE, otherwite called Ac, Ach, 
and Aten, an imperial city of Germany, in the dutchy 
of Juliers, Ir is large and populous ; being much re- 


{orted to by foreigners, as well as by the Germans, , 


on account of its hot baths. 

AIZOON, in botany, a genus of the icoſandria pentan- 
dria claſs. The cup is divided into five parts; the 
flowew conſiits of one leaf; the capſule or feed-veſſel 
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has five cells; and the flower-cup reſts on the top of 
the fruit. "There are three ſpecies of the aizoon, viz. 
the canarienſe, the hiſpanicum, aud the paniculatum, 
which laſt is a native of Africa. This plant reſembles 
the ſedum or houſe-leck. 

AKISSAR, or Ax-#1$$4r, a town of Leſſer Aſa, 
ſituated upon the river Hermus, 

AKOND, ia the Perſian affairs, the chief judge in all 
caſes of contracts and other civil affairs. He is at the 
head of the lawyers, and has his deputies in all courts 
of the kingdom. | | 

AKROCZIM, a town of Poland, with a caſtle of con- 
— ſtrength, ſituated in the Palatinate of Maſ- 
ovia. 

AK STADT, in geograghy. 
STAT. 

AL, an Arabic particle prefixed to words, and ſigniſy- 
ing much the ſame with the Engliſh particle 2%. 
Thus they ſay, alkermes, alkoran, Oc. 5. e. the ker- 
mes, the koran, Ec. 

Ar, or Arp, a Saxon term frequently prefixed to the 
names of places, denoting their antiquity, as Ald- 
borough, Aldgate, &c. 4 

ALA, a Latin term properly ſignifying a wing; from a 
reſemblance ro which ſeveral other things are called by 
the ſame name : Thus, 

ALa, in botany, is uſed in different ſenſes ; ſometimes it 
denotes the hollow betwcen the falk of a plant and 
the leaves ; ſometimes it is applied to the two fide- 
petals of the papilionaceous flowers ; others uſe it for 
the ſlender membranaceous expanſions found in the 
ltems:of plauts, thence denominated at ed talks. 

AL, in botany, an obfolete name ol the helenium. EN 


See the article Aicu- 


HeLENiUm. 

AL, in anatomy, a term applied to the lobes of the 
liver, the cartilages of the noſtril, Ge. 

Alx, in the Roman art of war, were the two wi 
or — parts of the army drawn up in — 
battle. 

ALABA, in geography, the name of a kingdom of Afri- 
ca, dependent on the empire of Abytſhnia, or Ethi- 
opia, the capital of which is called by the ſame name. 

ALABASTER, in natural hiſtory, a genus of ſoſſils re- 
ſembling marble, which are bright, brittle, and do 
not give fire with ſteel; they ferment with acids, and 
readily calcine with heat, There are three ſpecies of 
alabalter; 1. The ſnow-white ſhining alabaſter, or 
lygdinum of the ancients, is found in Taurus in pieces 
large enough to make diſhes, or the like. It cuts 
very freely, and is capable of a fine poliſh. 2. The 
yellowiſh alabaſter, or phengites of Pliny, is found in 
Greece, and is of a ſoft looſe open texture, pretty 
heavy, and ncarly of the colour of honey. This ſpecies 
has likewiſe been found in Germany, France, and in 
Derbyſhire in England. 2. Vanegated, yellow, and 
reddith alabaſter. This ſpecies is the common ala- 
baſter of the ancients, and is ſo ſoft that it may be 
cut with a knife: It is remarkably bright, and almoſt 
tranſparent; admits of a fine poliſh, and conſeits of 
large angular ſparry concretions, It is not proof 4- 
gainlt water; it fermeats violently with aqua-fortis, and 
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a clear pale yellow reſembling amber, and variegated 
with undulated veins; ſome of which are pale red, 
others whitiſh, and others of a pale brown. It was 
formerly brought from Efe, but is now to be met 
with in ſeveral parts of England. The alabaſters are 
frequently uſed by ſtatuaries for ſmall ſtatues, vaſes, 
and columns. After being calcined and mixed with 
water, they may be caſt in any mould like plaſter of 
Paris, — 

ALABASTER, in antiquity, a term not only uſed for a 
box of precious ointment ; but alſo for a liquid mea- 
ſure, containing ten ounces of wine, or nine of oil, 

ALABASTRA, in botany, a name uſed by the ancients 
for the calix or cup of flowers. : 

ALABASTRUM T7endroide, a kind of laminated ala- 
baſter, beautifully variegated with the figures of ſhrubs, 
trees, Go. 

ALADINISTS, a ſect among the Mahometans, an- 
ſwering to free-thinkers among us. 

ALADULIA, in geography, the moſt eaſterly diviſion 
of Leſſer Aſia, comprehending the ancient Cappado- 
cia, and Armenia Minor. 

ALAGON, a ſmall rown of Spain, in the kingdom of 
Arragon, ſituated near the conflux of the river Xalon 
with the Ebro. 

ALAIS, a conſiderable town of France, in the province 
of Languedoc, ſituated on the river Gardon, at the 
foot of the Cevennes. 

ALAISEE, in heraldry, the ſame with humetty. See 
HumEtTTyY. 2 
ALALCOMENIUS, in Grecian antiquity, the Bœo- 
tian name of the month called, by the Athenians, M.r- 

madtterion, See MEMACTERION., 

ALAMIRE, or A-La-mi-«r; among muſicians, a note 
of the modern ſcale of muſic. See Scart. 

ALAMODALITY, in a general ſenſe, is the accom- 
modating a perſon's b-haviour, dreſs, and actions to 
the prevailing taſte of the country or times in which 
he lives. | 

ALAMODE, in commerce, a thin gloſſy black ſilk, 
chiefly uſed for womens hoods, and mens mourning 
{carfs, 

ALAN, a ſmall river of England in the county of Corn- 
wall, which falls into the Briſtol channel. 

ALAN, is alſo a ſmall town of France, with a very fine 
caſtle, ſituated in the eaſtern diviſion of Gaſcony. 

ALANA gelba, a name by which ſome writers call the 
yellowih tripoli, See TxIroLL, 

ALAND, or ALanvr, an iſland of the Baltic ſea, 
ſituated between 18. and 20. degrees of long. and be- 
tween 59. and 61. degrees of lat. 

ALANGUER, or ALtncvEx, a town of Portugal, 
in the province of Eſtremaduta, and about ſeven leagues 
from Liſbon. 

ALANORARIUS, in our old cuſtoms, was a keeper of 
ſpaniels, ſetting-dogs, Cc. for the uſe of ſportſmen. 
The word is derived from alan, a gothic term for a 
grey-brund. - 

ALANTEJO, in geography. 
1110. 
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burns to a pale yellow. The colour of this ſpecies is - 


* 
ALAPOULI, in botany, an obſolete name of a ſpecies 


of the averrhoa, See AvEAAMOA. 

ALAQUECA, a ſtone brought from the E. Indies in 

ſmall gloſſy fragments, ſaid to ſtop h#::.orrhages by 
- external application, - 

ALARAF, among Mahometans, denotes the partitior.- 
wall which ſeparates heaven from hell. . 

ALARBES, or ALarasts, a name given to thoſe A- 
rabians who live in tents, and diſtinguiſh themſelves 
by their dreſs from the others who live in towns. 

ALARES, in Roman antiquity, an epithet given to the 
cavalry, on account of their being placed in the two 
wings of the army. 

ALARES muſeuli, See PreryGorDEvLs. 

ALARM, in the military art, denotes either the appre- 
henſion of being ſuddenly attacked, or the notice there- 
of, ſignified by firing a cannon, firelock, or the like. 

Falſe alarms are frequently made uſe of to harraſs 
the enemy, by keeping them conſtantly under arms. 
Sometimes lo this method is taken to try the vigi- 
lance of the piquet-guard, and what might be expect- 
ed from them in —4 of real danger. N | 

ALarm-bel/, that rung upon any ſudden emergency, as 
a fire, mutiny, or the like. 

ALanxmn-poft, or ALARn+place, the ground for drawing 
up each regiment in caſe of an alarm. This is other- 
wiſe called the rendezvous. 

ALarm, in fencing, is the ſame with what is otherwiſe 
called an appel, or challenge. See CALILEN OE. 

ALATAMAHA, a large river of N. America, which, 
riſing in the Apalachian mountains, runs ſouth-eaſt 
through the province of Georyia, and falls into the 
Atlantic ocean, below the town of Frederica. 

ALATED animals, ſuch as are furniſhed with wings. 

ALATED leaves, in botany, ſuch as are compoſed of ſe- 
veral pinnated ones. See PIN N ATE OD. 

ALATERNOIDES, in botany, a ſynonime of a ſpecies 
of the myrica. See Myxrica. 

ALATERNUS, in botany, the trivial name of a ſpecies 
of the rhamnns. Se Ruaunvus. 

ALATRI, or ALaTRo, a town of Italy in the Campagna 
di Roma, fituated ncar the frontiers of Naples, 

ALAVA, or AAo, in geography, a territory of 
Spain, being the ſouth-eaſt diviſion of the province of 
Biſcay. 

ALAUDA, or Laxx, in ornithology, a genus of birds 
of the order of paſſeres; the characters of which are 
theſe : The beak is cylindrical, ſubulated, trait; and 
the two mandibles or chaps are of equal ſize, The 
tongue is bifid, and the hinder claw is ſtraight, and 
longer than the toe, Phere are nine ſpecies of the a- 
lauda. 1. Alauda-arvenſis, or common fky-lark, 
which riſes in the air almoſt perpendicularly, and be- 
gins to (ing early in the ſpring, and generally leaves 
off about midſummer. See Plate III. fig. 2. 2. A- 
lauda-pratenſis, or tit-lark, has the two outward fea- 
thers of the wing edged with white, and frequents 
the meadows, 3. The arborea, or wood-lark, is a 
native of Europe, and is diſtinguiſhed by an annular 
white filler about the head. 4. The campeſtris, has 
one halt of its chief feathers of the wings brown, 
except 
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except two in the middle which are white, and the 
throat and breaſt are yellowiſh, 5. The trisialis, 
whoſe chief feathers on the tail are brown, 6aly half 
of the outermoſt is white, and the ſecond is white at 
the end, in the ſhape of a wedge; there is likewiſe a 
double whitiſh line on the wings. It is a native of 
Sweden, and perches on the tops of trees, 6. The 
criſtata; the chief tail-feathers are black, but the 
two outermoſt are edged with white, and the head 
is creſted. It is a native of Europe, 7. The ſpino- 
letta, the chief tail-feathers are black, only the out- 
moſt two are obliquely half white. It is a native of 
Italy. 8. The alpeſtris ; the chief wing-feathers are 
half white, the throat yellow, and it has a black ſtreak 
under the eyes and on the breaſt. It is a native of 
N. America. 9. The magna, is yellow on the belly, 
with a crooked black ſtreak on the breaſt, and the 
three ſide-feathers of the tail white. It is a native of 
Africa and America. 

Al Aub marina, (tint, or water-ouzel, in ornithology, 
an obſolete name of a ſpecies of the ſturnus. See 
STURNUS, 

Ar Aub, in ichthyology, an obſolete name of a ſpecies 
of the blennius. See BLexnwivs, 

ALAUSA, ia ichthyology. See ALosa. 

ALAUTA, a conſiderable river of Turky in 1 
which, after watering the north-eaſt part of Tranſyl- 
vania, and part of Wallachia, falls iato the Danube al- 
molt oppoſite to Nicopolis. ' 

ALB, or Ars, in the Romiſh church, a veſtment of 
white linen hanging down to their feet, and anſwering 
to the ſarplice of our clergy. In the ancient church, 
it was ulual, with thoſe newly baptized, to wear an 
alb, or white veſtment; and hence the Sunday after 
ealier was called dominica in albis, on account of the 
albs worn by thoſe baptiſed on ea{ter-day. 

Ars is alſo the name of a Turkith coin, otherwiſe called 
aſper. See ASPER. 

ALBA frma, or Arzu, in our old cuſtoms, denoted 
rent paid in ſilver, and not in corn, which was called 
black-mail, | 

AL Ba terra, one of the numerous names for the philo- 
ſopher's ſtone. 

ALBAHURIM, ura ſexdecim laterum, a figure of 
great importance according to aſtrological phyſicians, 
who built their prognoſtics on it. 

ALBANENSES, in church-hiſtory, the ſame with Al- 
bigenſes. See ALBtGENnSES. 

ALBANTI, in Roman antiquity,\a college of the /a/7i, 
or prieſts of Mars, ſo called from mount Albanus the 
place of their refidence. See Sar. 

ALBANIA, a province of Turky in Europe, ſituated 
on the eait-fide of the gulph of Venice. 

ALBANO, a town of Italy, in the Campagna di Roma, 
about twelve miles ſouth - caſt of Rome, 13. 0. E. long. 
41. 35. N. lat. 

ALBANS, or ST AuBans, a town of Hertfordſhire, 
lituated about 20 miles north-weſt of London. It re- 


turns -o members to parliament, and gives the title 
- 1 to the noble family of Beauclerc, 51. 40. 
lat. 
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ALBANUM, a term uſed by ſome chemiſts for ſalt of 


urine, 

ALBANY, a town of N, America, in the province of 
New-York, ſituated on Hudſon's river, in 74. o. W. 
long. and 43. o. N. lat. 

ALBARA, among phyſicians, a malignant itch, nearly 
allied to the leproſy. 

ALBARAZIN, a town of Spain, in the kingdom of Ar- 
ragon, ſituated upon the river Guadalavir, about one 
hundred and ten miles eaſt of Madrid. 

ALBARDEOLA, in ornithology. See PLaTALEA. 

ALBARIUM epus, in Roman antiquity, a kind of pla- 
ſter made of mere lime, uſed for covering the ceilings 
of houſes. 

ALBATI equi, an appellation given to ſuch horſes, in 
the games of the ancient circus, as wore white furni- 
ture, iu conſtradiſtinction from the veneti, prafini, 
and rut. See VINEII, PraAsix1, Ec. 

ALBAZIN, a town of Greater Tartary, with a ſtrong 
caſtle : It is ſituated upon the river Amur, or Yamour, 
in 54. ©. of N. lat. and belongs to the Muſcovites. 

ALBE, a imall piece of money, current in Germany, 
worth only a French fol and ſeven deniers. 

ALBELLUS, in ornithology, the trivial name of a 
ſpecies of the mergus. See MtgxGvus. 

ALBEMARLE, a town of France, in the province of 
Normandy, from whence the noble family of Keppel 
takes the title of earl, in 2. 0. E. long. 49. 45. N. lat. 

ALBEMARLE is alſo the name of the moſt northerly di- 
ſtrict of N. Carolina, Sce CAROLIN A. 

ALBENGA, a ſea- port town of Italy ſituated on the 
TI about fifteen miles north-eaſt of One- 
glia. 

ALBERTUS, a gold coin, worth about fourteen French 
livres: it was coined during the adminiſtration of Al- 
bertus archduke of Aultria, 

ALBESIA, in antiquity, a Kind of ſhields otherwiſe 
called decumana. See Dx cUNANA. 

ALBICILLA, in ornithology, the trivial name of a 
ſpecies of the falco. See Farco, 

ALBIGENSES, in church-hiftory, a ſect of Chriſtians 
which appeared in the 12th and 13th centuries, They 
are ranked among the groſſeſt heretics, the Maniche- 
ans, by Roman Catholics; from which charge Proteſt- 
ants generally acquit them, though with ſome limita- 
tion. Sce MAN1CHEANS. 

At the time of the Reformation, thoſe of the Albi- 
genſcs who remained embraced Calviniſm. 

ALB1GENSES is alſo a name ſometimes, though impro- 
perly; uſed for a ſet more uſually known by that of 

aldenſes., Sce WALDENSES. 

ALBIGEOIS, a fmall diſtrict of France in the higher 
Languedoc, containing the dioceſes of Albi and Ca- 
ſtres, 

ALBII, in church-hiſtory, the ſame with Albigenſes. 
See ALBIGENSES. 

ALBINOS, the name by which the Portugueſe call the 
white Moors, who arc looked upon by the negroes as 
monſters, They are the iſſue of a w!:ite man and 
black woman, and at a diſtance might be taken for 

_ Europeans ; but, when yeu come near them, their 

white 
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white colour appears like that of perſons affected with 


with a leproſy. 
ALBION, the ancient name of Britain, See BrrTain. 


New Arzsiex, a name given by Sir Francis Drake to 


California. See CaLiroRN1aA. 
ALBLASSERWAERT, a diſtrict of South Holland, 
lying ezttward of Dort, between the rivers Meuſe and 
Leck. f 
ALBOGALERUS, in Roman antiquity, a white cap 
_ worn by the famen dialis, on the top of which was an 
ornament of olive brapſches. : 
ALBONA, ALnoxo, or ALBoGxa, a river of Ital 
in the dutchy of Milan, which waters the Novareſe 
and diſtrict of Laumello. | 
ALBORAK, amongſt the Mahometan writers, the beaft 


on which Mahomet rode, in his journeys to heaven. 


ALBORAN, a ſmall iſland of Africa, lying on the 


coalt of the kingdom of Fez, 
ALBOURG, or Argen, a ſea- port town of N. Jut- 
land, in the kingdom of Denmark. 


8 ALBRET, or Arnazir, a {mall town of France, in 


the province of Gaſcony, about thirty-five miles S. of 
Bourdeaux. , | 

ALBUCA, in botany, a genus of the hexandria mono- 
gyaia claſs, There are only two ſpecies of this plant, 
viz, the major, with lanceolated leaves; and minor, 
with ſubulated leaves; both natives of the Cape of 
Good Hope. ; 3 

ALU C US, in botany, an obſolete name of a ſpecies 
of aſphodelus. 

ALBUGINEA teurica, in anatomy, the third or inner- 
molt coat or covering of the teſtes; it is likewiſe the 
name given to one ot the coats of the eye. Sec Axa- 
Tomy, Part VI. 


 ALBUGINEUS, in anatomy, a term ſometimes applied 


to the aqueous humour of the eye. 

ALBUGO, in medicine, a diſtemper occaſioned by a 
white opaque fpot growing on the cornea of the eye, 
and obſtructing viſion. 


ALBULA, in ichthyology, the trivial name of a ſpecies 


of the ſalmo. See Sano. 

ALnuLa indica, in ichthyology, an obſolete name of 
the ſalmo bimaculatus. See Sarmo. 

ALBUM, in antiquity, a kind of table, or regiſter, 
wherein the names of certain magiſtrates, public tranſ- 
actions, &c, were entered. Of theſe there were va- 
rious ſorts; as the album ſenatzrum, album judicum, 

album pretoris, &c. 

Arzun. Sce Al nuurx, Cross. 

ALBum grecum, among phyſicians, the white dung of 
doge, formerly preſcribed for inflammations of the 
throat, Sc. but now jultly deſpiſed. 

ALBum nigrum, a term for mice-dung. 

AuBum eculi, the white of the eye. See ALBuGiNEA, 

— ApxarTa. 

ALBUMEN, among phyſicians, the white of an egg. 
See EGG. 

ALBUQUERQUE, a city of Spain, in the kingdom 
of Leon and province of Eſtremadura, fituated on 
* 3 of Portugal, 7. o. W. long. 30. o. 

« lat. 
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ALBURN, the Engliſh name of a compound colour, 


being a mixture of white and red, or reddiſh brown. 

ALBURNUM, that part of the wood which is next the 
bark of trees. ' | 

ALBURNUS, in ichthyology, the tiivial name of a 
ſpecies of the Cyprinus. See Cyrrinus, 

ALBurnvus /acuſtrir, an obſolete name of the cyprinus 
ballerus. See Cyerinus. 

ALBUS ii, an obſolete name of the cyprinus griſla- 
gine, See CyPpriINus. 

ALBY, or Aus1, a city of France in the province of 
Languedoc, ſituated in o. 40. E. long. and 43. 50. 
N. lat, | 

ALCA, in ornithology, a genus of the order of an- 
ſeres, The beak of this genus is without teeth, 
ſhorr, convex, compreſſed, and frequently furrowed 
tranſverſely ; the inferior mandible is gibbous near 
the baſe ; the feet have generally three toes. The 
ſpecies of the alca are fix. 1. The tordo, or ra- 
zor-bill, with four furrows on the bill, and a white 
line on each fide running from the bill to the eyes. 
Great numbers of them hatch rogether in the caverns 
of rocks, and lay but one egg at a time. 2. The 
impennis, or northern penguin, with a compreſſed 
bill furrowed on each fide, and an oval ſpot on each 
fide of the eyes. 3. The arctica, or dalla, with a 
compreſſed bill and four furrows; the orbit of the 
eyes and temples are white, 4. The lomvia, or ſea- 
hen, with a 8 oblong bill, and the upper mandi- 
ble yellow on the edges. 5. The grylle, or Green- 
land dove, with a ſmooth ſubulated bill, and a large 
white ſpot on the belly and wings; the feet are red. 
6. The alle, or black and white diver, with a ſmooth 
conical bill, a white ſtreak on the belly and wings, 
and black feet. All the ſpecies of this genus frequent 
the northern ſhores of Europe, 

ALCACER de Sal, or A.cartz, a town of Portugal 
in the province of Eſtremadura, about forty-five miles 
ſouth-eaſt of Liſbon; 9. o. W. long. 38. 30. N. lat. 

ALCAICS, in ancient poetry, a denomination given to 
ſeveral kinds of verſe, from the invent Alczus. 

ALCAID, Ar cavpr, or ALCALDs, in the polity of the 
Moors, Spaniards, and Portugueſe, a magiſtrate, or of- 
ficer of juſtice, anſwering nearly to the French provoſt, 
and the Britiſh juſtice of peace, —The alcaid among 
the Moors is veſted with ſupreme juriſdiction, both 
in civil and criminal caſes, 

ALCALA de Guadiara, a town of Spain in the pro- 
vince of Andaluſia, about fix miles S. of Seville. 

ALCALA de Henares, a town of Spain, in the province 
of New Caſtile, about fixtecn miles E. of Madrid. 

ALcara de Real, a city of Spain, in the province of 
Andaluſia, abbut fifteen miles north-welt of the city of 
Granada, - 

ALCALY. See Arx Art. 

ALCANITZ, a ſmall town of Spain, in the kingdom 
of Arragon, ſituated on the river Guadaloupe, 

ALCANNA, in commerce, a powder prepared from 
the leaves of the Egyptian privet, in which the peo- 
a of Cairo drive a conſiderable trade. It is much uſed 

y the Turkiſh women, to give a golden colour to 


their 
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their nails and hair. In dying, it gives a yellow co- 
lour, when ſteeped with common water; and a red 
one, when infuſed in vinegar. There is alſo an oil ex- 
tracted from the berries of alcanna, and uſed in me- 
dicine as a calmer. . 

ALCANNA., See ICHTHYOCOLLA, 

ALCANTARA, a city of Spain, in the province of 
Eſtremadura, on the frontiers of Portugal; 7. o. 
W. long. 39. 10. N. lat. 

Knights of ALCANTARA, a military order of Spain, 
which took its came from the above-mentioned city. 
The knights of Alcantara make a very conſiderable 


figure in the hiſtory of the expeditions againſt the 


* 


Moors. 


ALCARAZ, a town of Spain, in the province of New- 


Caltile, ſituated on the river Guadarema; 3.0. W. 


long. 38. 3. N. lat. 

ALCAZAR d% Sal, a ſmall town of Portugal, in the 
province of Eſtremadura, near the confines of that of 
Alantejo, 

ALCE, or Arcs, in zoology, the trivial name of a 
ſpecies of the ccrvus, belonging to the order of mam- 
malia pecora. Sec Cervus. 

ALCEA, or VErvaix-MALLOW, in botany, a genus 
of the monodelphia polyandria claſs. "There are only 
two ſpecies of this genus, viz. the roſea and ſicifolia. 
This genus differs little from the common mallow, 
either in figure or medical virtues, excepting that 
the leaves of the alcea are more deeply divided. 

Arca veficaria, in botany, an obſolete name of a {pe- 
cies of the ketmia. Sec Kermia. 

ALCEDO, or the Kixcs-Fis#4sx, in crnithology, a 
genus of the order of picxe. The alcedo has a long, 
trait, thick, triangular bill; with a fleſhy, plain, thort, 
flat tongue. There are ſeven ſpecies of the alcedo, 
viz. 1. The iſpida, or common kings-fiſher, with a 
ſhort tail, blue above, and yellowiſh below. It hauats 
the ſhores of Europe and Aſia, 2. The erithaca, 
with a ſhort tail, a blue back, a yellow bill, a purple 
head and rump, and the throat and oppoſite part of 
the neck white. It is a native of Bengal. 3. 
alcyon, with a ſhort black tail, white belly, and fer- 
ruginous breaft, It is a native of America. 4. The 
todus, with a ſhort greea tail, a blood-coloured throat, 
and a white belly, It is a native of America; and is 
the green fpatrow, or green humming-bird of Edwards, 
5. The ſmyraenſis, with a ſhort green tail, ferrugi- 
nous wings, and green back. It is a native of A- 
frica and Aſia, 6. The rudis, with a brown ſhort 
tail variegated with white, It is a native of Perſia 
and Egypt. 7. The det, with two very long fea- 
thers in the tail, a blackiſh blue body, and preeniſh 
wings. It is a native of Surinam. All the fpecics 
of this genus dive in the water, and catch fiſh with 
their long beaks. 

ALCHEMILLA, or Lanits-MANTLE, a genus of the 
retrandria monogyma claſs, Ihe leaves of this genus 
are ſerrated. The cup is divided into eight ſegments ; 
the flowers are apetalous, and collected in bunches 
upon the tops of the ſtalk ; the fecd-capfules general- 
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ly contain two conic ſeeds in each. There are only 
three ſpecies of the alchemilla, viz. the vulgaris of 
the ſhops, which is eſteemed a powerful vulnerary ; the 
minor, or leait ladies-mantle; and the alpina, or 
cinque · ſoil ladies-mantle; all of which are natives of 
Britain. 6 

ALCHEMIST, a practitioner in alchemy. See Ar- 
CHEMY., 

ALCHEMY, that branch of chemiſtry which had for 
its principal objects the tranſmutation of metals into 
gold; the panacea, or univerſal remedy; an alkaheſt, 
or univerſal menſtruum; an univerſal ferment; and 
many other things equally ridiculous. See Cugni- 
sry, Introduction. | : : 

ALCHEMY is alſo ſometimes uſed as a ſynonymous term 
for chemiſtry in general. 

ALCHIMILLA. See ALCHEMILLA. 

ALCHIMY, Ar cura, and Al chvuisr. 
CHEMY, and ALCHEMIST. . 

ALCHITRAM, or Ar cutreax, a term among alche- 
milts for the oil of juniper, Cc. 

ALCIBIUM, or ALc131aDum, in botany, an obſolete 
term of a ſpecies of echium. See Ecyivn. 

ALCMAER, a town of N. Holland, remarkable for the 
fine paſtures in its neighbourhood, and the great quan- 
tities of butter and cheeſe made there. 

ALCMANIAN, in ancient lyric poetry, a kind of verſe 
coaſilting of two dactyles and two trochees; as, 


See Ar- 


Virgini bu, Pur | canto, 


ALCOA arbor, the name of a tree in St Helena, ſaid 
to emulate ebony. 

ALCOBACO, a ſmall town of Portugal, in the pro- 
vince of Eſtremadura: It is defended by a pretty 
ſtrong caſtle ; but what makes it moſt remarkable, i- 
the abbey of St Bennet, which is the burying-place of 
molt of the kings of Portugal. 

ALCOHOL, or Aroon, in chemiſtry, ſpirit of wine 
highly rectiſied. It is alſo uſed for any highly recti- 

| fied ſpirit.— Alcohol is extremely light and inflamania- 
ble: It is a ſtrong antiſeptic, and therefore employed 
to preſerve animal ſubſtances. For the other qualities 
ot alcohol, ſee CurmisTRY. 

Al conor is alſo uſed for any fine impalpable powder.. 

ALCOHOLIZATION, among chemiſts, the proceſs 
of rectifying any ſpirit. It is alſo uſed for pulveriza- 
tion. | 

ALCOLA, a term among chemilts for the tartar of u- 
rine. 

ALCORAN, or At O AN, the name of a book held 
equally ſacred among the Mahometans, as the Bible is 
among Chriſtians. 

The word allora properly ſignifies reading ; à ti- 
tle given it by way of eminence, juſt as we call the 
Old and New "Teltaments Scripturer. See Manonr- 
TANISM, 

Alcoa, in a figurative ſenſe, is an appellation given 
to any books full of impoitures or impiety, 

Arcorax, among the Perlians, is alfo ufed for a nar- 
row kind of ſteeple, with two or three galleries, where 

r the 
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voice, 

ALCORANISTS, among the Mahometans, an — 
lation given to thoſe who adhere cloſely to the alco- 
ran as the ultimate rule of faith: Such are the Per- 
Gans, in contradiſtinction from the Turks, Arabs, c. 

- who admit a multitude of traditions beſides the alcoran. 


- ALCOST, an obſolete name of a ſpecics of tanſey. 


ALCOVE, among builders, a receſs, or part of a cham- 
ber ſeparated by an eltrade, or partition of columns, 


and other correſponding ornaments, in which is placed 


a bed of ſtate, and ſometimes ſeats to entertain com- 


any. 

: Theſe alcoves are frequent in Spain, and the bed 
raiſed two or three aſcents, with a rail at the foot. 
ALCOYTIN, a ſmall town of Portugal, in the province 
of Algarva, defended by one of the (trongelt caſtles 

in that kingdom. | 

ALCYON, the trivial name of a ſpecics of alcedo. See 
Alco. 

ALCYONIUM, in obſolete name of a ſubmarine plaut. 
It is alſo uſed for a kind of coral, or aſtroites, fre- 
quently found foſſile in England. | 

ALDABARAM, in anatomy. See SE$AMO1DEA. 

ALDARU, in botany, an obſolete name of a ſpecies of 

iſtachia. See PisTACH1A. 

ALDBOROUGH, a ſea- port town of Suffolk, which 
ſends two members to parliament; 1. 40. E. long. 
52. 20. N. lat. 

ALDBOROUGH, is alſo a market-town of Yorkſhire, a- 
bout fifteen miles north-weſt of the city of Vork. 

ALDEA, a town of Portugal, in the province of Eſtre- 
madura, about ten miles S. of Liſbon, 

ALDEBAC, the Arabian term for bird - lime. 

ALDEBARAN, in aſtronomy, a ſtar of the firſt mag- 
nitude, called, in Engliſh, the bull's eye, as making 
the eye of the conſtellation Taurus, 

ALDEGO, a river of Italy, in the territories of Venice, 
which loſes itſelf in the Adige. 

ALDENAER, a ſmall town of Germany in the electo- 
rate of Cologn, ſituated on the river Aar. 

ALDENBURG. See ALTENBURG. 

ALDER-<tree, in botany, See BeTvLa. 

ALDERMAN, in the Britiſh policy, a magiſtrate ſub- 
ordinate to the lord-mayor of a city or town - corporate. 

The number of theſe magiſtrates is not limited, but 
is more or leſs according to the magnitude of the place. 
In London they are twenty-ſix; each having one of 
the wards of the city committed to his care, This 
office is for life; ſo that when one of them dies, or 
religns, a ward-mote is called, who return two per- 
ſons, one of whom the lord-mayor and aldermen chuſe 
to ſupply the vacancy, By the charter of the city of 
London, all the aldermen who have been lord-mayors, 
together with the three eldeſt ones not arrived at that 
dignity, are juſtices of the peace. 

ALDERMAN, among our Saxon anceſtors, was a degree 
of nobility, anſwering to earl or count at preſent. 
ALDERMAN Was allo uled, in the time of king Edgar, 
for a judge or juſtice; in which ſenſe Alwin is called 

aldi rmannus totius Ang lic. ; 
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the prieſts, called Moravites, ſay prayers with a loud 
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ALDERNEY, or Avant, an iſland on the coaſt of 
Normandy, ſubject to the crown of Great Britain. 
ALDII, an appellation given to thoſe ſervants who at- 

tended their maſters to the wars. 

ALDROVANDA, in botany, a genus of the pentan- 
dria pentagynia claſs; of which there is but one — 
The calix is divided into ſive parts; the petals are 
five ; and the capſule has five valves, with ten ſeeds. 
It is a native of Italy and the Indies. 

ALE, a fermented liquor, obtained from an infuſion of 
malt; and differing only from be:r in having a leſs 
proportion of hops. See BAEwIVqG. 

Ale is thought to be the ſame kind of liquor with 
the cereviſia, zythum, and curmi of the ancients. 
Medicated Al Es, thoſe wherein medicinal herbs have 
been infuſed, or put to ferment : Such are the cere- 

viſia cephalica, cereviſia epileptica, Gc. 

ALe-berry, the popular name for ale that is boiled with 
bread and mace, ſweetened, ſtrained, and drunk hot. 

ALE=-connor, an officer in London who inſpects the mea- 
ſures of public houſes, They are four in number, 
and choſen by the common-hall of the city. 

ALt-filver, a tax paid yearly to the lord-mayor, by all 
who fell ale within the city. 

ALuu-meaſure, See MEASURE. 

ALEA, in Roman antiquity, denotes in general all man- 
ner of games of chance; but, in a more reſticted 
ſcnſe, was uſed for a particular game played with dice 
and tables, not unlike our backgammon. See BAcx- 
GAMMON. f 

ALEATORIUM, a place in the ancient gymnaſia, where 
they played at the aleæ. # -; 

ALEC, in ichthyology, an obſolete name a ſpecies of 
ſparus. See Srarvs. | 

ALECOST. See ALcasr. | 

ALECTORIA, a ſtone ſaid to be formed in the gall- 
bladders of old cocks, to which the ancients aſcribed 
many fabulous virtues. 

ALECTORICARDITES, the name of a ſtone reſem- 
bling a pullet's head. 

ALECTORIUS . See ALtEcTORIA. 

ALECTOROMANTIA, in Grecian antiquity, a ſpe- 
cies of divination performed by means of a cock, in 
the following manner : A circle being deſcribed on the 

ound, and divided into twenty-four equal portions, 

in each of theſe ſpaces was written one of the letters 

of the alphabet, and on each of the letters was laid a 
grain of wheat; after which a cock being tur ned looſe 

in the circle, particular notice was taken of the grains 
ee up by the cock, becauſe the letters under them, 
ing formed into a word, made the anſwer deſired. 

ALEAGAR, or Arz, the name of a kind of vi- 
negar made of ale inſtead of wine. 

ALEGRETTE, a town of Portugal, in the province 
of Alantejo, ſituated on the river Caya; 4. 50. W. 
long. 39. o. N. lat. 

ALEIPHA, among ancient phyſicians, the name of ani- 
mal or vegetable oils, when uſed as unguents. 

ALEMBIC, in chemiſtry. See ChemisTxy. 

ALEMBROTH, an ede you of a kind of fixed 


alkaline ſalt. 
ALENGNER, 
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ALENGNER, a town of Portugal, in the province of 
Eſtremadura, about twenty-ſeven miles N. E. of Lif- 
bon. 

ALENON alt, an obſolete name of the oil of almonds. 

ALENTEJO, a province of Portugal, lying ſouthward 
of Tagus. | 

ALENZON, a ſtrong city of Normandy, ſituated under 
the ſame meridian with London, in 48. 32. N. lat. 
It is the capital of the dutchy of the ſame name. 

ALEORE, among ancient phyſicians, denoted the in- 
tervals of eaſe that alternately ſucceed acute pains. 

ALEPPO, a large city of Afiatic Turky, ſituated in E. 
long. 37. 4. and N. lat. 36. 30. 

It is an inland town, lying almoſt in the middle be- 
tween the river Euphrates and the Levant fea, The 
Chriſtians, who are allowed the free exerciſe of their 
religion, have their houſes and churches in the ſuburbs. 

The beglerbeg of Aleppo commands the whole ex- 
tent of country, between the Levant- ſea and the Eu- 
phrates. | i 

ALERION, or ALLez10N, in heraldry, See ALLE- 
RION, 

ALESSANO, a town of the kingdom of Naples, fitu- 
ated about twelves miles weſt of the city Otranto. 
ALESSIO, a town of European Turky, in the pro- 
vince of Albania, ſituated near the mouth of the river 

Drimo. | 

ALET, or Ar E Tu, a city of France, ſituated in the 
Upper Languedoc, at the foot of the Pyrennees, about 
thirty-two miles ſouth-welt of Narbonne, 2. O. E. long. 
43+ 10, N. lat. 

ALETRIS, in botany, a genus of the hexandria mono- 
gynia claſs. The corolla is tunnel-ſhaped, the ſtamina 
are inſerted into the baſe of the petals ; and the capſule 
conſiſts of three cells. There are only three ſpecies of 
the aletris, viz. the farinoſa, a native of America; 
the capenſis, a native of the Cape of Good Hope; and 
the fragrans, a native of Africa, The two tirſt are 
— plants, and the laſt is a fruit bearing ſhrub, 

eſe are all racked among the aloes of different au- 
thors. Sce ALoe, 


ALEUROMANCY, a ſpecies of divination performed 
by means of meal or flour. 2 


ALEXANDERS, in botany, See Suvaxtun. 
ALEXANDRETTA, in geography, the ſame with 
Scanderoun, See the article SCaxDErOON. 
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ALEXANDRIA, a ſea- port town of Egypt, ſituated in 
31. 15. E. long. and 30. 40. N. lat. about fourteen 
miles of the moſt weſterly branch of the ri- 
ver Nile. 

ALEXANDRIA is alſo the name of a city of Italy, ſitu- 
ated on the river Tanaro, about forty miles N. W. 
of Genoa, 8. 52. E. long. 44. 45. N. lat. 

ALEXANDRIAN, or ALEXANDRIN, in poetry, a 
kind of verſe, conſiſting of twelve, or of twelve and 
thirteen ſyllables alternately; ſo called from a 
on the life of Alexander, written in this kind of verſe 
by ſome French poet. | 

Alexandrines are peculiar to modern poetry, and 
ſeem well adapted to epic poems. They are ſome- 
times uſed by moſt nations of Europe, but chiefly by 
the French, whoſe tragedies are generally compoſed 
of Alexandrines, 

ALEXANDRINUM, the name of a plaſter deſcribed 
by Celſus. : 

ALEXICACUS. See ALEXETERIAL. : 

ALEX1CAcvs was alſo a name under which the fiſher- 
men uſed to invoke Neptune, to preſerve their nets 
from being torn to pieces by the ſword-fiſh. 

ALEXIPHARMICS, among phyſicians, properly ſigni - 
fy medicines which correct or expel poiſon, 

ALEXITERIAL. See the laſt article. 

ALFAQUES, among. the Moors, the name generally 
uſed for their clergy; or thoſe who teach the Maho- 
metan religion, in oppoſition to the Morabites, who 
anſwer to monks among Chriſtians. 

ALFELD, a town of Germany, in the biſhoprick of 
Hildeſheim, and circle of Lower Saxony, ſituated 
about ten miles S. of Hildeſheim, in 9. 50. E. long. 
and 52. ©. N. lat. | 

ALFET, in our old cuſtoms, denotes a caldron full of 
boiling water, wherein an accuſed perſon, by way of 
trial or purgation, plunged his arm up to the elbow. 

ALGA, in botany, the trivial name of the lichen, fu- 
2 and ſeveral other plants of the cryptogamia 
claſs. 

ALGAROT, in chemiſtry, an Arabic term for an e- 
metic powder, prepared from regulus of antimony, 
diſſolved in acids, and ſeparated by repeated lotions 

ALGARVA, thi molt ſoutherl ol the ki 

, the ince . 
dom of Portugal. Og 2 
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2 is a general method of computation by 
Xe certain ſigns and ſymbols, which have been con- 
dri cd for this purpoſe, and found convenient, It 
is called an Univex$8at ARITHMETIC, and proceeds 

operations and rules ſimilar to thoſe in common arith- 
metic, founded upon the ſame principles, But as a 
number of ſymbols are admitted into this ſciercce, being 


neceſſary for giving it that extent and generality which 
is its greateſt excellence, the import ot choſe ſymbols 
mult be clearly ſtated. 

In geometry, lines are repreſented by a line, triangles 
by a triangle, and other figures by a figure of the ſame 
kind: Hut, in algebra, quantities are repreſented by 
the ſame letters of the alphabet; and various figns have 

been 
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been imãgined for repreſenting their aſſections, relations, 
and dependencics. : 

The relation of equality is expreſſed by the fign =; 
thus, to expreſs that the quantity reprefeated by à is equal 
to that which is repreſemed by b, we write a. But 
if we would e that à is greater than 5, we write 
a ); and it we would expreſs alyebraically that @ is 
le's than b, we write a . b. 

OuanTITY is what is made up of parts, or is capa- 
ble of being greater or leſs. It is increaſed by addition, 
and diminiſhed by ſubtractian; which are therefore the 
two primary operations that relate to quantity. Hence 
it is, that any quantity may be ſuppoſed to enter into al- 
gebraic computations two different ways, which have con- 
rrary effects; either as an increment, or as a decrement ; 
that is, as a quantity to be added, or as a quantity to be 
ſubtracted. The fign + (plus) is the mark of oddition, 
and the fign — (wirur) of ſabtration, Thus the quan- 
tity being repreſented by a, + a imports that à is to be 
added, or repreſents an increment; but, — a imports 
that à is to be ſubtracted, and repreſenis a decrement, 
When ſeveral ſuch quantities are joined, the ſigus ſerve 
to ſhew which are to be added and which are to be ſub- 
tracted. Thus + a + þ denotes the quantity that ariſes 
when à and þ are both conſidered as increments, and 
thereſore expreſſes the ſum of a and 5. But 4 — 5 
denotes the quantity that arifes, when from the quantit 
a the quantity b is ſubtracted; and expreſſes the — 
of a above 6, When a is greater than b, then a—b is 
itſelf an increment; when a=5, then a -o; and 
when a is leſs than b, then 2 — bis itſelf a decrement. 

As addition and ſubtraction are oppoſite, or an incre- 
ment is oppolite to a decrement, there is an analogous 
oppoſition between the affections of quantities that are 
conſidered in the mathematical ſciences; as, between 
exceſs and defect; between the value of effects or mo- 
ney due to a man, and money due by him. When two 
quantities, equal in reſpect of magnitude, but of thoſe 
oppoſite kinds, are joined together, and conceived to 
take place in the ſame ſubject, they deſtroy each other's 
effect, and their amount is 2e Thus, 100 J. due 
to a man and 100 J. due by him balance each other, 
and in eſtimating his ſtock may be both negleted, When 
two unequal quantities of thoſe oppoſite qualities are join- 
ed in the ſame ſubject, the greater prevails by their dif- 
ſetence. And, when a greater quantity is taken from a 
Iefſer of the ſame kind, the remainder becomes of the 
oppolite kind, 

A quantity that is to be added is likewiſe called a 2 
- fitive quantity; and a quantity to be ſubtracted is ſaid 
to be negative: They are cqually real, but oppoſite to 
cach other, ſo as to take away each other's ella, in a- 
ny operation, when they are cqual as to quantity, Thus, 
3 — 3 So, anda—a=o. But though + 4 and 
— 4 are equal as to quantity, we do not ſuppoſe in al- 
gebra that +$a=— az; becauſe, to infer equality in this 
ſcience, they muſt not only be equal as to quantity, but 
of the ſame quality, that in every operation the one may 
have the ſame effec as the other, A decrement may be 
equal to an increnggait, but it has in all operations a con- 
trary effet; a m downwards may be equal to a mo- 
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tion upwards; and the depteſſion of a ſtar below the ho- 
riſon may be equal to the elevation of a ſtar above it: 
But thoſe poſitions are oppoſite, and the diſtance of the 
ſtars is greater than if one of them was at the horizon, ſo 
as to have no elevation above it, or Geri below it. 
It is on account of this contrariety, that 4 negative quan- 
tity is ſaid to be leſs than nothing, becauſe it is oppo- 
ſite to the poſitive, and ci miniſhes it when joined to it; 
whereas the addition of o has no effect. Bur a negative 
is to be conſidered no leſs as a real quantity than the po- 
ſicive. „ that have no ſign prefixed to them are 
underſtood to be poſitive. | 

The number prefixed to a letter is called the numeral 
coefficient, and thews how often the quantity repreſented 
by the letter is to be taken. Thus 2 @ imports that the 
quantity repreſented by a is to be taken twice; 3 @ that 
it is to be taken thrice; and ſo on. When no number is 
prefixed, unit is underitood to be the coefficient. Thus 
1 is the coefficient of @ or of b. 

Quantities are ſaid to be /ike or /milar, that are re- 
preſented by the ſame letter or letters equally repeated. 
Thus ＋ 3 a and — 5 à are like; but @ and &, or @and 
4 à are unlike. 

A quantity is ſaid to conſiſt of as many terms as there 
are parts joined by the ſigns + or —; thus a + con- 
ſiſts of two terms, and is called a binemial; a +b+c 
conſiſts of three terms, and is called a trinomial. Theſe 


are called compound quantities: A fmple quantity con- 


ſiſts of one term only, as ＋ , or ＋ 4 b, or T4 c. 


Of ADDITION. 


CuAx. I. 
ASE I. To add quantities that are lite, and 
EO have like ſigns, 


RuLsz. Add together the coefficients, to their ſum pre- 
fix the common ſign, and ſubjoin the common leiter 
or letters. 


Exametce, To ＋ 5 to — 675 to a+6 


Add +44 add — 235 add 33156 


Sum +9a Sum — 80 Sum ga+66, 


Cases II. To add quantities that are like, but have 
unlike figns. | 


Rue. Subtra the leſſer coeſſicient from the greater, 
ee the ſign of the greater to the remainder, and 
ubjoin the common letter or letters. 


Exame,. To — 4a + 5b—6c 
Add + 7a —3b+8c 
Sum +34 2b-r2c 


This rule is eaſily deduced ſrom the nature of poſitive 
and negative quantitics. 

If there are more than two quantities to be added to- 
gether, ſirſt add the poſitive together into one ſum, and 
then the negative (by C/ 1.) ; then add theſe two ſums 
together (by Caſe II.) ' 

Cass 


A L 
Cass Wn. To add quantities that dre unlike. 


Rutz. Set them all down one after another, with 
their ſigns and coefficients prefixed, 


Exanrus. To +24 + 3a 
Add +36 — 4x 
Sam 2 430 39 — 45 
CHAT. II. Oy SUBTRACTION. + 


GENERAL RuLts, Change the ſigus of the quan- 
« tity to be ſubtracted into their contrary ſigus, and 
then add it ſo changed to the quantity from which 
it was to be ſubtracted, (by the rules of the laſt chap- 
«*« ter): the ſum ariſing by this addition is the remaia- 
„ der.” For, to ſubtract any quantity, either poſitive 
or negative, is the ſame as to add the oppoſite kind. 


— Exame. From 5 04 84 — 756 
Subtrat + 3 a 34 ＋ 43 
Remaind. 5 4 — 34, or 24 54 — 113 


It is evident, that to ſubtract or take away a decre- 
ment is the ſame as adding an equal increment, If we 
take away — 6 from a — 6, there remains a; and if 
we add + b to a — b, the ſum is likewiſe a. In gene- 
ral, the ſubtraction of a negative quantity is equivalent 
to adding its poſitive value, 


CHAT. WI. Of MULTIPLICATION, 


lx MuTieLication, the general rule for the ſigns is, 
That when 1he figns of the factors are like, (i. e. both 
+, or both —), tbe Ks of the product is +; but when 
the ſigns of the factors are unlike, the figh of the pre- 
auc tt —, ! 

Cast I. When any poſitive quantity, + 4, is multi- 
plied by any poſitive number, , the mean - 
is, That + 2 is to be taken as many times as 
there are units in 1; and the product is evi- 
dently n. a. 


When — a is multiplied by x, then — @ is 


Casz II. 


and the product muſt be — x a. 
Multiplication by a pofitive number implies a 


repeated addition: But multiplication by a 
negative implies a repeated ſubtraction. And 
when + 4 is to be multiplied by — , the 
meaning is, That + @ is to be ſubtracted as 
often as there are units in » : Therefore the 
product is negative, being — * 4. 


When — a is to be multiplied by — , then 
— e is to be ſubtracted as often as there are 
units in u; but (by chap. II.) to ſubtract — 4 
is equivalent to adding + a, conſequently the 
; product is 4. 
Ves. I. No. 4. 3 


Cast III. 


Car IV, 
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of the product mu 


to be taken as often as there are units in 2, 
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The IId and I'Vth Caſes may be illuſtrated in the fol- 


lowing manner. 

By the definitions, + — @ go; therefore if we 
multiply a — @ by u, the product mult vaniſh, or be 
o, becauſe the factor a— @ is o. The firſt term of the 
product is + » @ (by Cafe I.) Therefore the ſecond 
term of the product muſt be — » a, which deſtroys 
+n a; ſo that the whole product mult be + x a — ra 
o. Therefore — a multiplied by + #n gives — z a. 

In like manner, if we multiply + a — @ by — , 
the firſt term of the product being — u @, the latter term 

> be + 2 A; becauſe the two toge- 
ther mult deſtroy each other, or their amount be o, ſince 
one of the factors (viz. a — @) is o. Therefore — 4 
multiplied by — #, muſt give + = a. 

In this general doctrine, the multiplicator is always 
conſidered as a number. A quantity of any kind may 
be multiplied by a number, N 

If the quantities to be multiplied are * * quanti- 
ties, ** find the ſign of the product by the laſt rule; af- 
ter it place the product of the coefficients, and then 
„ fer down all the letters after one another as in one 
«© word,” 


Exame. Mult, + a 


—24 6x 
By +6 +46 — 2 
Prod. 121 — 826 — 30 
Mult. —8x + 341 
By —44a — $ac 


Prod. +32 ax 


To multiply compound quantities, you muſt multiply 
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« every =_ of the multiplicand by all the parts of the 
i 


„ multiplier, taken one after another, and then collect 
all the products into one ſum: That ſum ſhall be the 


product required.“ 5 


Exame, Mult. a +6 24a — 35 
By 2475 4a+ 51 
aa + ab 8aa—1246 
Prod, 4 121401 7102 6— 1513 
— | 
Sum aa +24ab+bb Baa—2ab—r;65. 
Mult. aa T4 21143 f 
By 2— 6 
20544166 
Prod. 3 —aab—abb—bbb 
Sum 222 0 0 “ 


Products that ariſe from the multiplication of two, 
three, or more quantities, as @ 6 c, are faid to be 0 
two, three, or more dimenſion; ; and thoſe quantities 
are called actors ot roots. 

If all the factors are equal, then theſe products are 
called powers; a3 44, or 444, are powers of 5. 
Powers are expreſſed 2 by placing above the 

root, 


* 
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root, to the right hand, a figure expreſſing the number 
of factors that produce them. Thus, f 


a 2 7 1ſt J Power of the - a 

aa 2d root a, and ca 
aaa CY 23d is ſhortly 4a 
2444 C Ich N expreſſed 4 
4 4444 « th thus, 45 


Theſe ſigures which expreſs the number of factors that 


produce powers, are called their indices or exponents; 
| And powers of the ſame root , 


thus 2 is the index of a*. ; 
are multiplied by adding their exponents, Thus a* X a? 
=. N. a Xa= 0s). 4 

Sometimes it is uſeful not actually to multiply com- 
pound quantities, but to ſet them down with the ſign of 
. multiplication (X) between them, drawing a line over 
each of the compound factors. Thus a +b Xa—b 
expreſſes the product of a + b, multiplied by a — 6. 


Cuare. IV. Of Diviston. 


Tur ſame rule for the ſipns is to be obſerved in divi- 
fon as in multiplication ; that is. If the ſigns of the 
«*« dividend and diviſor are like, the ſign of the quotient 
* mult be +; if they are unlike, the ſign of the _m 
tient muſt-be —,” This will be eaſily deduced from 
the rule in multiplication, if you conſider, that the quo- 
tient maſt be ſuch a quantity as, multiplied by the divi- 
for, ſhall give the dividend. 

The general rule in diviſion is,“ to place the dividend 
above a ſmall line, and the divifor under it, expun- 
ging any letters that may be found in all the quanti- 
ties of the dividend and diviſor, and dividing the co- 
«« efficients of all the terms by any common meaſure,” 
"Thus, when you divide 10 a b + 15 ac by 20 a d, ex- 
punging @ out of all the teims, and dividing all the 


coefficients by 5, the quotient is . and 


3-358 K 

« Powers of the ſame root are divided by ſubtracting 
«« their exponents, as they are multiplied by adding 
«« them.” Thus, if you divide 25 by a*, the quotient 
is a—* or a®, And 6% divided by 64 gives b5—4 or b*; 
and a? þb5 divided by a* b gives 4 b* for the quotient. 

*« If the quantity to be divided is compound, then 
you muſt range its parts according to the dimenſions of 
*« ſome one of its letters, as in the following example.” 
In the dividend a* +2 a & 4 b*, they are ranged ac- 
cording to the dimenſions of 4, the quantity &*, where 
« is of two dimenſions, being placed firſt, 2 a ), where 
it is of one dimenſion, next, and “, where a is not at 

all, being placed laſt, ** The diviſor muſt be ranged 
according to the dimenſions of the ſame letters; then 
you are to divide the firſt term of the dividend by the 
firſt term of the diviſor, and to ſet down the quotient, 
which, in this example, is a; then multiply, this quo- 
tient by the whole diviſor, and ſubtract the * we 
«« from the dividend, and the remainder ſhall give a new 
„ dividend, which, in this example, wa b ＋ .“ 


E 
- 
* 


R A. TED 
a +6) a* +£2a4b +6 (a+6b. 
; a +ab 


B * 


ab 135 
b +6 


* O. 


« Divide the firſt term of this new dividend by the 
* firſt term of the diviſor, and ſet down the quotient, 
(which in this example is 5), with its proper ſign. 
Then multiply the whole diviſor by this part of the 
5 ue and ſubtract the product from the new divi- 
dend; and if there is no remainder, the diviſion is ſi- 
e niſhed:” If there is a remainder, you are to proceed 
after the ſame manner, till no remainder is left; or till 
it appear that there will be always ſome remainder. | 

Some examples will illuſtrate this operation. 


Exane. I. a ＋ 15) 4 — 6 (a—b 
a* ab” 


— a þ — þ* 
—ab — þ* 


041.9- 
ExAur. II. a—b) aaa—3aab+3abb—bbb(aa—2ab+6b 


aaa— aab . 


—2aab+3abb—bbb 
—2aab+2abb 


26-435 
1 abb—bbb 


O0. 0 


It often happens, that che operation may be continued 
without end, and then you have an infinite ſeries for the 
quotient; and by comparing the firſt three or ſour terms 
you may find what law the terms obſerve: by which 
means, without any more diviſion, you may continue the 
quotient as far as you pleaſe. Thus, in dividing 1 by 
1-4, you find the quotient to be 1 +a+aa+aaas 
+ @ a a a + Cc. which ſeries can be continued as far as 
you pleaſe, by adding the powers of a. 


The operation is thus: 
1—a)r(t+a+aa+aaa, &c. 


1— 


+ a 


+a—aa 


+aa 


＋ 2 4 —4 422 


1442 


444 — 4442 


FT ＋ 2244, Cc. 
Note, The ſiga + placed between any two quanti- 
ucY, 


— 


A 


ties, expreſſes the quotient 
latter, Thus, a+ 6 + a—x is the quotient of @ + 6, 
divided by a — x. 


CAT. V. Of Fractions. 


Is the laſt chapter it was ſaid, that the quorient of any 
quantity a, divided by 5, is expreſſed by placing @ a- 


bove a ſmall line, and b under it, thus, =, Theſe 


quotients are alſo called rains; and the dividend, or 
quantity placed above the line, is called the numerator 
of the fraction, and the diviſor, or quantity placed un- 
der the line, is called the denominator, 

If the numerator of a fraction be equal to the de- 
* nominator, then the fraction is equal to unity, Thus, 
_ = and 
«« greater than the denominator, then the fraction is 
«« greater than unit.“ In both theſe caſes, the fraction 
is called impraper. But if the numerator is leſs than 
the denominator, then the fraction is leſs than unit,“ 


and is called proper. Thus, - is an improper frac- 


L G 


LA are equal to unit, If the numerator is 


tion; but 2 and 5 are proper fractions. A mixt 
quantity is that whereof one part is an integer, and the 
* 


other a fraction, As 3 + and 5 Tad a + ＋ 


PROBLEM I. 


To reduce a MIT quantity to an ImpROPER 
FaAcriox. 


Rurx. Multiply the part that is an integer by the de- 
nominator of the fractional part; and to the product 


add the numerator; under their ſum place the former 
denominator, 


Thus 29 reduced to an improper fraction 


4 +%=Lt< 


gives Y; 
; ; and a— x + . x 


£5.48 6 


x * 


3 


PROBLEM II. 


To reduce in Iur NOE ſradtion 1% a 
MixT QuaxTiTy. 


RouLs. Divide the numerator of. the fraction by the 
denomioator, and the — ſhall give the integral 


rt; the remainder ſet over the denominator ſhall 
the fractional part. 


Thus 12=2 24 
5 5 


PROBLEM III. 
To reduce fractions of different denominations to 
Srattion; of equal value that ſhall have ile ſame de- 


Rowmator. 


ab+a* a? 
” =a + I 


B R 


* 
of the former divided by the Rutz. Multiply each numerator, ſeparately taken, in- 
to all the denominators but its own, and the products 


| ſhall give the new numerators. Then multiply all the 
denominators into one another, and the product ſhall 


83 


give the common denominator. 
The fraftions 2, ©» £ 


Thus, 
ü 


lll me of are reſpeQively equal to 


. acd IId, ccb F 
theſe fractions Fr Ty i which have the 
I» Þ» J, are 


ſame denominator bc d. And the fractions 
reſpectively equal to theſe $8, $5, 43. 


| PROBLEM VV. 
To ADD and SUBTRACT fractions 


Ruts. Reduce them ta a common denominator, and 
add or ſubtract the numerators; the ſum or difference 
ſet over the common denominator, is the ſum or re- 
mainder required. 


a c d _ ade+bce+d@b 3 

1313 bde „ 

ad—be 2 JJ 
bd * 1 3 

„ 4 GILG 3 2 
4 4 20 20 2 

KEE. po Ard. NS IM. 
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P ROB L EMV. 
To Morrier rr fradions. 


Ruiz, Multiply their numerators one into another to 
obtain the numerator of the product; and their deno- 
minators multiplied into one another ſhall give the de- 
nominator of the product. Thus, 


a __—_— ﬀ ) zo 


If a mixt quantity is to be multiplied, firſt reduce it 
to the form of a fraction (by Prob. .) And, if an in- 


teger is to be multiplied by a fraction, you may reduce 


it to the form of a fraction by placing unit under it. 


22 


I 
4 12 


PROBLEM VI. 


1 


7. DIi vids Fadens. 


Rort. — the numerator of the dividend by the 
denominator of the diviſor, theis —— ball give 
the numerator of the quotient, "Then multiply the 
dencminator of the dividend by the numerator of the 
diviſor, and their product ſhall give the denominator. 

Thus, 4) 2 (2; Z)+(3; 272 

FF,, &5 3 od 


T> 


Exanr. 5 * 4 n 


TT TT NE . e T. .. .. Ins 
* 
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| "PROBLEM VII. a i 
To find the greateſt common meaſure of baue num- 
hers that is, the greateſt number that can divide them 
both without a remainder. 


Rue, Firlt divide the greater number by the leſſer, 
and if there is no remainder, the leſſer number is the 
greateſt common diviſor required, If there is a re- 
mainder, divide your laſt diviſor by it; and thus pro- 
ceed continually, dividing the lalt diviſor by its re- 
mainder, till there is no remainder lefr, and then the 
laſt diviſor is the greateſt common meaſure required. 


Thus, the greateſt common meaſure of 45 and 63 
is 9; and the greateſt common meaſure of 256 
and 48 is 16. 


45) 63 (1 48) 256 (s 
* FP . 240 
18) 45 (2 16) 48 (3 
36 48 
9) 18 (2 | 0 
18 


© 
Much after the ſame manner the greateſt common 
meaſure of algebraic quantities is diſcovered; only: the 
remainders that ariſe in the operation are to be divi- 
ded by their fils diviſars, and the quantities are al- 
avays to be ranged accerding I ibe dimenſions of the 
fame letter. 
Thus to find the greateſt common meaſure of 4 — 65 
and a —2ab+0(; 
a —- 4 —2ab+® (1 
a* — 
PRES — 2 ab + 2 þ* Remainder, 
which divided by & is reduced to 
a—b) a* — . (a+6 


. 2 þÞ 


oY ol 

Therefore a — 6 is the greateſt common meaſure re- 

uired. 

The ground of this operation is, That any quantity 
that meaſures the diviſor and the remainder (if there is 
any) muſt alſo meaſure the diyidend; becauſe the dividend 
is equal to the-ſum of the diviſor multiplied into the quo- 
tient, and of the remainder added together. Thus, in 
the laſt example, a—b meaſures the diviſor a* — 68, 
and the remainder —2 ab+2 6b; it mult therefore like- 
wiſe meaſure their ſum a* —2ab+6b*. You mult ob- 
ſerve in this operation to make that the dividend which 
has the higheſt powers of the letter, according to which 
the quantities are ranged. 


PROBLEM VIII. 
To reduce any frattion to its loweſt terme. 


Rur. Find the greateſt common meaſure of the nu- 
merator and denominator; divide them by that com- 


mon meaſure, and place the quotients in their room, $ 
and you ſhall have a fraction equivalent to the given n 
traction expreſſed in the leaſt terms. 


Thus 2.0 21 32 156aa+1564a6b_ 
* 25beſrngbex FX 5724a—572a6 
oy | 
II a—116* 


When unit is the greateſt common meaſure of the 
numbers and quantities, then the fraction is already in its 


loweſt terms, Thus —_ cannot be reduced lower, 


And, numbers whoſe greateſt common meaſure is 
unit, are ſaid to be prime to one another. 

If a vulgar fraction is to be reduced to a decimal (that 
is, a fraction whoſe denomination is 10, or any of its 
powers,) „ annex as many cyphers as you pleaſe to the 
** numerator, and then divide it by the denominator, the 
* quotient ſhall give a decimal equal to the vulgar frac- 
tion propoſed,” Thus, 


= .66666, Oc. 


—= 2857142, Ec. 

Theſe fractions are added and ſubtracted like whole 
numbers; only care muſt be taken to fet ſimilar places 
above one another, as units above units, and tenths a- 
bove-tenths, c. They are multiplied and divided as 
integer numbers; only ere muſt be as many decimal 
Places in the produtt as in both the maltiplicand and 
multiplier ; and in the quotient as many as there are in the 
dividend more than in the diviſor. And in diviſion the 
quotient may be continued to any degree of exactneſs 
you. pleaſe, by adding cyphers to the dividend. The 
ground of theſe operations is eaſily underſtood from the 
general rules for adding, multiplying, and dividing 
ractions. 


22 6 
F 5 


CAT. VI. Of the INVVVOLVT ION / 
| QUANTITIES, | 


Tut products ariſing from the continual multiplica- 
tion of the ſame quantity were called (in Chap. III.) 
the powers of that quantity. Thus, a, 4, a*, Ec. 
are the powers of a; anda b, a* , a* b3, ec. are 
the powers of ab, In the ſame chapter, the rule for 
the multiplication of powers of the ſame quantity is, To 
add the exponents, and make their — the exponent 
of the product.“ Thus at x u anda? s * 
a* b* >a? . In Chap. IV. you have the rule for di- 
viding powets of the fame quantity, which is © To ſub- 
„tract the exponents, and make the difference the expo- 
nent of the quotient.” 

a® as þ3 
Thus, = ==; and x 


If you divide a leſſer: ever by a greater, the exp3- 
nent of the quatient muſt, by this rule, be _— 
us, 


Bag HI =ab*; 


A Te + £ 
a® af --: 1 
'Thus, r “ = a—-* But, * 2 and 
hence = is expreſſed alſo by @a* with a negative ex- 
ponent. 


It is alſo obvious, that — 24 —"=a®; but =, 


and therefore a* = 1, After the ſame manner — =— = 

0 1 — TT, I IO — I. — 3 » I 

mn YT 0 . 
I, 


= 4*—} = -; ſo that the quantities a, 1, 2 => 
I 
a3 * 
42 , a=, , &c. Thoſe are called the negative 
powers of à which have negative exponents ; but they 


are at the ſame time poſitive powers of — re, 


LAY Sc. may be expreſſed thus, , 45, a=", 
4 


Negative powers ( as well as poſitive ) are multiplied 
by adding, and divided by ſubtracting their exponents, 


Thus the product of a=* (or =} multiplied by 2 


a* 
8 ) alſo. a=* Xx 


(or 5 is a= = as (or —; 
4 — 2 — — — * A — 
a 2 — 6142 (or =; ) and a=? X 


2 >a* = 1. And, in general, any poſitive power of 
a multiplied by a negative power of a of an equal exps- 
nent giver UNIT for the product; for the politive and 
negative deſtroy each other, and the product gives à“, 
which is equal to unit. 


— ö 
Likewiſe =—, = a= 5 +2 = a=? ==; and — = 
4 «4 _—_ 


Bur alſo, 


a 2 © 
— =: And, in general, A- 


ny quantity placed in the denominator of a fraction 
may be tranſpoſed to the numerator, if the ſign of its 


Thus — = a, and 


= a), . 
The quantity a” expreſſes any power of à in general, 
the exponent ()) being undetermined; and a=" ex- 


preſſes — or a negative power of a of an equal expo- 
ad — 


4622 275 2. 


1 
=] therefore 


I 
_ — 
a=3 


«« exponent be changed.” 


ponent: and a" x a=® g = 1 1s their pro- 
duct. & expreſſes any other power of a; a" Xa" = 


„ is the product of the powers a” and a", and 
4 is their quotient. 

To raiſe any imple quantity to irs ſecond, third, or 
fourth power, is to add its exponent twice, thrice, or 
four times to itſelf; therefore the ſecond power of any 
quantity is had by doubling its exponent, and the third 
uy trebling irs xponent; and, in general, ihe power 
expreſſed by m any quantity is had by multiplying the 
exponent by m, as is obvi us from the mu'tiplicat on of 
powers. Thus the ſecond power or ſquare of @ is 

Vor. I. No. 4. 3 


! 
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4 N z its third power or cube is a *X"=a? ; and the 
m't power of a is 2 K . Alſo, the ſquare of a* 
is a N s; the cube of at is a X ; and-the 
mh power of at is a X. The ſquare of abc is 
a* b* , the cube is ad b3 c, the mid power am bm on, 

The raiſing of quantities ta any power is called invo- 
lution, and any ſample quantity is involved by multiply- 
ing the exponent by that of the power required, as in the 
preceding examples. 

The coefficient muſt alſo be raiſed to the Jp power 
by a continual multiplication of itſelf by itſelf, as often 
as unit is contained in the exponent of the. power requi- 
red. Thus the cube of zabis3zx3xX3xa'35= 
27 a3 bF, 

As to the ſigns, When the quantity to be involved i; 
poſitive, it is obvious that all its powers muſt be pofitive. 
And, when the quantiiy to be involved is negative, yet all 
its powers, whoſe exponents are even numbers, muſt be po- 


fitive : for any number of multiplications of a negative, 


if the number be even, gives a poſitive; ſince — x — 
= +, therefore — x — x —x— = + x + = +; and 
— Xx — X — x——-=z--Tx+x+=+, 

The power then only can be negative when its expo- 
nent is an odd number, though the quantity to be invol- 
ved be negative. The pow f — 2 re — 2, + a*, 
— , 4, — , Ge. Ning hoſe exponents are 
2, 4, 6, ©c. are poſitive, but thoſe whoſe exponents 
are 1, 3, 5, Cc. are negative. | 

The involution of compound quantities is a more diſſi- 
cult operation. The powers of any ini a + b are 
found by à continual multiplication of it by itſelf, as fol- 
lows : 

a + þ = Root, 
Xa+6 


a*+ab 
+ab+6* 


2 1424041. = the ſquare or 2d power. 
Xa +6 


21122 b+adb?* 
+4a*b+2a6 + : 


2 +30? b+3a6b* +65 cube or 3d power, Cc. | 


If the powers of a — 6 are required, they will be 
found the ſame as the preceding, only the terms in which 
the exponent of & is an odd number, will be found ne- 
gative; ** becauſe an odd number of multiplications of 
** a negative produces a negative.” Thus, the cube of 
a — 6 will be found to be —3a* b+gab*t —t; 
Where the ad and 4th terms are negative, the exponent 
of b being an odd number in theſe terms. In gener], 
„Ihe terms of any power of @ — 6 are polinve and 
„negative by turns.“ 

It is to be obſerved, That “ in the (rſt term of any 
power of @ = 5, the quantity @ has the exponent of 
the power required; that in the following terms, the 
exponcnts of a decreate gradually by the ſame differ- 

— cuce 
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ence (viz. unit), and that in th terms it is never 
found. The powers of b are in the contrary order; it 
is not found in the firſt term, but its exponent in the ſe- 
cond term is unit, in the third term its exponent is 2; 
and thus its exponent increaſes, till in the laſt term it 
becomes equal to the —_ of the power required.” 

As the exponents of @ thus decreaſe, and at the 
ſame time thoſe of 5 increaſe, * the ſum of their 
« exponents is always the ſame, and is equal to the 
„ exponent of the power required.” Thus, in the 
6th power of @ + 3, viz. a*+64* bÞ+ 15 at 5* 
+ 204*b) + 15 2 * + 6ab* +6b*&, the exponents 
of a decreaſe in this order, 6, 5, 4, 3, 2, 1, 0; and 
thoſe of b increaſe in the contrary order, o, 1, 2, 3, 4» 
5, 6. And the ſum of their exponents in any term is 
always 6. 

To find the coefficient of any term, the coefficient of 
the preceding term being known, you are to“ divide the 
«« coefficient of the preceding term by the exponent of 
« in the given term, and to multiply the quotient by 
„the exponent of a in the ſame term, increaſed by u- 
* nit,” Thus to find the coefficients of the terms of 
the 6th power of a + 5, you find the terms are | 

a%, a* b, a*b*, a3 , a* bY, abs, b*; 
and you know the coefficient of the firſt term is unit; 
therefore, according to the rule, the cocfhcient of the 


ſecond term will be ＋ X5 +1 Ss; chat of the third 
term will be x 4 1=3X 5 = 15 that of the 


fourth term will be L 31 =5X4= 20; and 


thoſe of the following will be 15, 6, 1, agreeable to the 
preceding table. 

In general, if a + þ is to be raiſed to any power 7 
the terms, without their coefficients will be a”, 4-7, 
a2 43, %, -,, &c. continued till 
the exponent of þ becomes equal to n. 

The coefficients of the reſpective terms, according to 
the laſt rule, will be 


1, mM, 1 * e e X D X — * ö X 
e mg g ne nt, 
3 4 i 2 3 4 5 


& c. continued until you have one cocfficient more than 


/ there are units in . 


It follows therefore by theſe laſt rules, that a + 6" 


{ 
= 2 + m a”... + m X == X a"—"Þ* +m * 


* I Xa"—B + m X = 5 2 „ Ax, 
K = þ4 +, &c, which is the general cam for 
railing a quantity conſiſting of two terms to any power m. 

If a quantity conſiſting of three or more terms is to be 
involved,“ you may diſtinguiſh it into two parts, conſi- 
dering it as a binomial, and raiſe it to any power by 
the preceding rules; and then, by the ſame rules, you 
may ſubſtitute, inſtead of the powers of theſe compound 
parts, their values.“ Thus, 


w- 


| x 
= 21 
% 
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=, — — — — 
a+b+co*=a+b+c STD“ Tze Xa+6 + 
=a* FÞ2ab+b* $2ac+>2be+c. 
In theſe examples, a + b + c is conſidered as com- 
poſed of the compound part a +6 and the ſimple part c; 
and then the powers of a + b are formed by the prece- 


ding rules, and ſubltituted for 7+ 4* and a + þ*. 


Cn. VII. Of EvoLuT1oN. 


THe reverſe of involution, or the reſolving of powers 
into their roots, is called evolution. The roots of ſingle 
quantities are eaſily extracted by dividing their expo- 
** nents by the number that denominates the root re- 
„ quired.” Thus, the ſquare root of a® is a4 ; and 
the ſquare root of a* b* c* is a* c. The cube roat of 
a® b* is aF b4=a* b; and the cube root of x? y*® z** is 
Sb e ground of this rule is obvious from the 
rule for involution. The powers of any root are found 
by multiplying its exponent by the index.that denominates 
the power; and therefore, when any power is given, the 
root mult be found by dividing the exponent of the given 
power by the number that denominates the kind ＋ root 
that is required. 

It appears, from what was ſaid of involution, that 
Hany power that has a poſitive ſign may have either a 
0 4e or negative root, if the root is denominated 
by any even number.“ Thus the ſquare- root of 44 
may be ＋4 or —a, becauſe +aX+a or — a N- gives 
＋a for the product. | | 

But if a power have a negative ſign, © no root of it 
« denominated by an even number can be be aſſigned,” 
ſince there is no quantity that multiplied into itlelf an 
even number of times can give a negative product. Thus 
the ſquare root of —a* cannot be aſſigned, and is what we 
call an impoſſible or imaginary quantity. 

But if the root to be extracted is denominated by an 
odd number, then ſhall ©* the ſign of the root be the ſame 
as the ſign of the given number whoſe root is required,” 
Thus the cube root of —a* is —a, and the cube root of 
—2 5 is —a* 6. 

If the number that denominates the root required is a 
diviſor of the exponent of the given power, then ſhall the 
root be only a /ower power of the ſame quantity. As the 
cube root of 4 is 4“, the number 3 that denominates 
the cube root being a diviſor of 12. 

But if the number that denominates what ſort of root 
is required is not a diviſor of the exponent of the given 

wer, „then the root required ſhall have a fraction for 
its exponent,” Thus the fquare root of a * is 44; the cube 
root of a* is a4, and the ſquare root of a itſelf is 23. 

Theſe powers that have fractional exponents are called 
imperſed powers or ſurds; and are otherwiſe expreſſed 
by placing the given power within the radical ſign , 
and placing above the radical fign the number that deno- 


minates what kind of root is required, Thus A=. 


* m 
Va; and S. In numbers the ſquare root 


of 2 is expreſſed byy/ 2; and the cube root cf 4 by va. 


3 


* 
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The ſquare root of any compound quantity, as a*+ 
2a b ig diſcovered after this manner. Firſt, 


« take care to diſpoſe,the terms according to the dimen- 
„ ſions of the alphabet, as in diviſion; then find the 
«« ſquare root of the firſt term a 4, which gives à for the 
« firſt member of the root. Then ſubtract its ſquare 
from the propoſed quantity, and divide the firſt term 
« of the remainder (2ab+6b* ) by the double of that mem- 
« ber, viz. 24, and the quotient ô is the ſecond member 
« of the root. Add this ſecond member to the double 
« of the firlt, and multiply their ſum (22 75) by the ſe- 
e cond member 5, and ſubtract the product (2ab+b*) 
from the forgſaid remainder (2400) and if nothing 
« remains, then the ſquare root is obtained; and in this 
example it is fouud to be a + 5. 
The manner of the operation is thus, 
a*+2ab+6* (a+0 
= 


2a+b\ 2ab+5* 
* 2ab+6* 


0. © ; 

« But if there had been a remaiader, you muſt have 
divided it by the double of the ſum of the two parts 
** already*found, and the quotient would have given the 
+ third member of the root.” 


Thus, if the quantity propoſed had been a*+2ab+ 


2ac+b*+p2bc+c*, after proceeding as above, you would 


have found the remainder 2ac+Þ2bc+c*, which divided 
by 2a+2b gives c to be annexed to a+6 as the zd mem- 
ber of the root. Then adding c to 2a+26, and multiply- 
ing their ſum 2a+26b+c by c, ſubtract the product 2ac+ 
abe e“ from the foreſaid remainder ; and fince nothing 
now remains, you conclude that ar is the ſquare 
root required, * 

The ſquare root of any number is found odt after the 
ſame manner. If it is a number under 100, its neareſt 
ſquare root is found by the following table; by which al- 
ſo its cube root is found if it be under 1000, and is bi- 
quadrate if it be under 10000. 


The root i 2 3 4 F 6 8| 9 
{Square [[1|_4]_9f 16] 25] 36] 49 64] $1 
[Cube || 1 | 922 64125] 215 


[Biquad, | 1 [161811256 625! 1296 


24010 4096! 5561 


Bur if it is a number abore 100, then its ſquare root 
will conſiſt of two or more figures, which mult be found 
by different operations by the tallowing 


. 


To find the ſquare root of any number, you a 
point above the number that is in the place of units, 


pals the place of tens, and place again a point over that 
of hundreds, and go on towards the left hand placing a 
point over every 2d figure ; and by theſe points the 
number vill be diſtinguiſhed into as many parts as 
there are honres in the root, Then find the ſquare 
root ot the firſt part, and it wil! give the firlt Ggure of 


/ 
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the root; ſubtra® its ſquare from that part, and an- 
„% nex the ſecond part of the given number to the re- 
% mainder. Then divide this new number (neglecting 
« its laſt figure) by the double of the firſt figure of the 
« root, annex the quotient to that double, and multiply 
the number thence ariſing by the ſaid quotient, and if 
the product is leſs than your dividend, or equal to it, 
% that quotient ſhall be the ſecond figure of the root. 
*« But if the product is greater than the dividead, you 
„ muſt take a leſs number for the ſecond figure of 
© the root than that quotient.” Much after the ſame 
manner may the other figures of the quotient be found, 
if there are more points than two placed over the given 
number. 

To find the ſquare root of 99856, firlt point it thus, 
998 56; then find the ſquare root of 9 to be 3, which 
therefore is the firſt figure of the root; ſubtract 9, the 
ſquare of 3, from 9, and to the remainder annex the ſe- 
cond part 98, and divide (neglecting the laſt figure 8) by 
the double of 3, or 6, and place the quotient after 6, 
and then multiply 61 by 1, and ſubtract the product 61 
from 98, Then to the remainder (37) annex the laſt 
part of the propoſed number (56), and dividing 3756 (ne- 
glecting the laff ögure 6) by the double of 31, that is by 
62, place the quotient after, and multiplying 626 by the 
ns 6, you will find the product to be 3756, which 
ubtracted from the dividend, and leaving no remainder, 
the exact root muſt be 316. 


\ ExAur. 99856 (316 


In general, to extrat any root or! of any given quan- 
tity, © Firſt range that quantity according to the dimen- 
« fjons of its letters, and extract the ſaid root cut of the 
„ firſt term, and that ſhall be the firſt member of the 
root required, Then raiſe this root to a dimenſion 
* lower by unit than the number that denominates the 
root required, and multiply the 2095 that ariſes by 
that number iudeif; divide the fecond term of the 
given quantity by the product, and the quotient ſhall 
give the ſecond member of the root required,” 

"Thus to extract the root of the gth power out of a*+ 
5a*b+104'b*+104a*b!+5ab*+85, I find, that the root 
of the 5th power out of a* gives , which I raiſe to the 
4th power, and multiplying by 5s, the product is 3a“; 
then dividing the ſecond term of the given quantity 52˙ 
by ga“, I-find & ro be the ſecond member; and raiſing 
a+65 to the zich power, and ſubtracting ir, there being no 
remainder, I conclude that a+6 is the roct required If 
the root has three members, the third is ſound after the 
ſame manner from the firſt two conſidered as one mem- 
ber, as the ſecond member was found from rhe firlt ; 
which may be caſily uaderitood from what was faid of 
extraQing the ſquare root, 

la 
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In extrating roots it will often happen that the exact 
root cannot be found in finite terms; thus the ſquare 
root of a* + x* is found to be 
K* x x0 xs 
are r. . 
The operation is thus; 
| a*+x* Pe ho Fane 2 —, Ce. 
| „ -*--x6a* 5 
2 
** R 
24+ = 4x 
x) =x* + Z 
2 44 
2 r NP 
8 4. 
Lo 32 . eee e 
84) 6 44 84“ 642 
* * 
| + 8.44 64 . 
| &c, 


? 


he general theorem which we gave for the invo- 
© Jution of binomials will ſerve alſo for their evolu- 
«© tionz”” becauſe to cxtraft any root of a given quan- 
tity is the ſame thing as to raiſe that quantity to a 
wer Whoſe exponent is a fraction that has its denomi- 
nator equal to the number that expreſſes what kind of 
root is to be extracted. Thus, to extract the ſquare 
root of 4 ＋ is to raiſe a +6 to a power whoſe expo- 
ent is 4. © 
f The roots of numbers are to be extracted as thoſe of 
algebraic quantities. Place a point over the units, 
« and then place points over every third, fourth, or 
« fifth figure towards the left hand, according as it is 
the root of the cube, of the th or 5th pn that is 
required; and, if there be auy decimals annexed to 
the number, point them after the ſame manner, pro- 
ceeding from the place of units towards the right- 
hand, By this means the number will be divided in- 
to ſo many periods as there are ſigures in the root re- 
quired, Then inquire which is the greateſt cube, 
biquadrate, or 5th power in the firſt period, and the 
root of that power will give the ſirſt ſigure of the root 
required. Subtract the greateſt cube, biquadrate, or 
5th power, from the firlt period, and to the remainder 
annex the firlt ſigure of your ſecend period, which 
. | ** ſhall give your dividend, | 
„ Raiſe the firſt figure already found to a power leſs 
by unit than the power whole root is ſought, that is, 
to the 2d, 3d, or 4th power, according as it is the 
„ cube root, the root of the 4th, or the root of the 
zi power that is required, and multiply that power 
| * by the index of the cube, gth, or 5th power, and di- 
vide the dividend by this product, ſo ſhall the quo- 
| tient be the ſecond figure of the root required, 
* Raiſe the part already found of the root, to the 
power whoſe root is required, and if that power be 


a . 
K. +, * * * 


——— es 
* * PY * - 
by — - * 


E 
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« found leſs than the two firſt periods of the given num - 
* ber, the ſecond figure of the root is right. But, if 
it de found greater, you muſt diminiſh the ſecond fi- 
% gure of the root till that power be found equal to or 
leſs than thoſe periods of the given number, Sub- 
tract it, and to the remainder annex the next period; 
and proceed till you have gone through the whole gi - 
„ven number, finding the third figure by means of the 
* two firſt, as you found the ſecond by the firſt; and 
„ afterwards finding the fourth figure — there be a 
0 — period) after the ſame manner from the three 

Thus to find the cube root of 13824, point it 13824 ; 
find the greateſt cube in 13, viz. 8, whoſe cube root 2 is 
the firſt figure of the root required, Subtract 8, from 13, 
and to the remainder 5 annex 8, the firſt figure of the ſe- 
cond period; divide 58 by triple the ſquare of 
12, and the quotient is 4, which is the ſecond figure of 
the root required, ſince the cube of 24 give 24, the 
number propoſgd. . After the ſame manner the cube root 
of 13312053 is found to be 237. 


13824 (24 
Subtr. 8 2&2 
3X4=12) 58 (4 
Subtr. 24*24x24=13824 


F 


In, extracting of roots, after you have gone through 
the number propoſed, if there is a remainder, you may 
continue the operation by adding periods of cyphers to 
that remainder, and find the true root in decimals to any 
degree of exactneſs. 


CAP. VIII. Of PxorokTIoN. 


Wuen 22 of the ſame kind are compared, it 
may be confidered, either how much the one is greater 
than the other, and what is their d:Ference ; or, it may 
be confidered how many times the one is contained in 
the other; or, more generally, what is their quotient. 
The firſt relation of quantities is expreſſed by their a- 
rithmetical ratio; the ſecond by their geomerrical ra- 
tio, That term whoſe ratio is inquired into is called the 
antecedent, and that with which it is compared is called 
the conſequent. 

When of four quantities the difference betwixt the 
firſt and ſecond is equal to the difference betwixt the 
third and fourth, bal quantities are called ariibmetical 
proportionals; as the numbers 3, 7, 12, 16. And the 
quantities 4, ab, e, e+b, But quantities form a ,- 
ries in arithmetical proportion, when they “ increaſe or 
©« decreaſe by the a conſtant difference.“ As theſe, 
a, arb, a+26, a+36, a+4b, Sc. x, „], x—26b, Sec. 
or the numbers 1, 2, 3, 4» 5, Ec. and 10, 7, 4, 1, —2, 
—5. —8, &c. 

In four quantities arithmetically proportional, „ the 
© ſum of the extremes is equal to the ſum of the meau 

s terms,” 


8 
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« terms,” Thus, 2, a+b, e, e+6, are arithmetical 
portionals, and the ſum of the extremes (aer) is 
equal to the ſum of the mean terms (ae). Hence, 
to find the fourth quantity „ to 
any three given quantities; Add the and third, 
« and from their ſum ſubtract the firſt term, the remain- 
«« der ſhall give the fourth arithmetical proportional re- 
10 quired. ”” 
In a /eries of arithmetical ionals, the ſum of 
« the firſt and laſt terms is equal to the ſum of any two 
terms equally diſtant from the extremes.” If the firſt 
terms are a, a+6, arb, ©c. and the laſt term x, the 
laſt term but one will be x—4, the laſt but two x — 26, 
the laſt but three x—365, &c. So that the firſt half of 
the terms, having thoſe that are equally diſtant from the 
laſt term ſet under them, will ſtand thus; 
a, a+b, a+26b, av 36, av 4b, &c 
x, x—b, x—2b, x—3b, x—4b, © 


— 
ax, a rx, a+x, a rx, a rx, &c. 


And it is plain, that if each term be added to the term 
above it, the ſum will be a-þx, equal to the ſum of the 
firſt term a and the laſt term x. From which it is plain, 
that the ſum of all the terms of an arithmetical pro- 
«« greſſion is equal to the ſum of the firſt and laſt taken 
„ half as often as there are terms; that is, the ſum of 
an arithmetical progreſſion is equal to the ſum of the firſt 
and laſt terms multiplied by half the number of terms. 
Thus, in the preceding ſeries, if =» be the number of 


terms, the ſum of all the terms will be a + x * . 


The common difference of the terms being 6b, and 6 
not being found in the firſt term, it is plain that its 
«« coefficient in any term will be equal to the number of 
terms that precede that term Therefore in the laſt 
term x you muſt have i X 6, ſo that x muſt be equal 
to a++n— 1X6, And the ſum of all the terms being 


FN, it vill alſo be equal to 2 


—, e 
to *, Thus for example, the ſeries 172 
+3+4+5, &c. continued to a hundred, muſt be equal 
to 2X1023 1999919925050. 

If a ſeries have (o) nothing for its firſt term, then 
its ſum ſhall be equal to half the product of the laſt 
term multiplied by the number of terms,” For then 
a being =o, the ſum of the terms, which is in general 


FN. will in this caſe be ==, From which it 
is evident, that ** the ſum of any number of arithmetical 


«« proportionals beginning from nothing, is equal to half 
the ſum of as many terms equal to the greateſt term,” 


Thus, 
o+1+2+3+4+;+6+7+8+9= f 
++ If of four quantities the quotient of the f and ſe- 
* cond be equal to the quotient of the bird and fourth, 
Vol. I No. 4. 3 
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then thoſe quantities are ſaid to be in geometrical 
«« proportion.” Such are the numbers 2, 6, 4, 12; 
and the quantities a, ar, b, br ; which are expreſſed af- 
ter this manner; ; 
2: 6 ir 41 
4 101211 


12. 
br. 


And you read them by ſaying, As 2 is to 6, ſo is 4 to 12; 
or, 23 4 is to ar, ſoisb to br. 

In four quantities geometrically proportional, the 
product of the extremes is equal to the product of the 
middle terms.” Thus, axbr=arxb. And, if it is 
required to find a fourth proportional to any three given 
quantities, multiply the cond by the third, and di- 
vide their product by the firſt, the quotient ſhall give 
the fourth proportional required.” Thus, to find a 
fourth proportional to @, ar, and 5, multiply ar by 5, 
and divide the product arb by the fiſt term a, the quo- 
tient br is the fourth proportional required. £ 

In calculations it ſometimes requires a little care to 
| man terms in due order; for which you may ob- 
erve the following "Eg 


Rur. Firſt ſet down the quantity that is of the ſame 
kind with the quantity ſought; then conſider, from the 
nature of the * whether that which is given is 
greater or leſa than that which is ſought; if it is 
greater, then place the greateſt of the other two quan- 
tities on the left hand; but if it is leſs, place the leaſt 
of the other two quantities on the left hand, and 
the other on the right. 


Then ſhall the terms be in due order; and you are to 
proceed according to the rule, multiplying the ſecond by 
the third, and dividing their product by the firſt. 


Exaur. © If, .30-meti*%o any piece of work in 12 
« days, how many men ſhall do it in 18 days?” 

Becauſe it is a number of men that is ſought, firlt ſet 
down zo, the number of men that is given: you will 
eaſily ſee that the number that is given is greater than the 
number that is ſought; therefore place 18 on the left 


hand, and 12 on right; and find a 4th proportional 
to 18, 30, 12, viz, 320X122. 20. 


When a ſeries of quantities increaſe by one common 
multiplicator, or decreaſe by one common diviſor, they 
are ſaid to be in geometrical proportion continued. 

As, 4, ar, ar, ar*, ar*, ar, &c. or, 
CASAS. 
| a, — — > 7 = 
The common multiplier or diviſor is called their com- 
mon ratio, 

Ia ſuch a ſeries, ** the product of the firſt and laſt 
is always equal to the product of the ſecond and laſt 
„but one, or to the product of any two terms equal- 
ly remote from the extremes,” In the ſeries, a, ar, 
ar*, ar*, &c. if y be the laſt term, then ſhall the four 


laſt toe of the feries be y, =, 4 . 2 now it is 
plain, that aXy=arX —= *r er &c. 
% 'The 


% 
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geometrical proportional 


« The ſum of a ſeries of 


8 
« wanting the firſt term, is equal to the ſum of all. 


but the laſt term multiplied by the common ratio.“ 
For ar ar- Kar“, Ac. + I++ += 


Niere“, &c. T TNT T. 
Therefore if / be the ſum of the ſeries, 5 à will be e- 


qual to 5—y Xr; that is, 5—a=5r -r, or ir- 


— 
| e, 5 8 
Since the e t of r is always increaſing from the 
ſecond term, i the number of terms be u, in the laſt 
term ita exponent will be -—1. Therefore gr ; 
and yr=ar"—" & *=ar" ; and -=( — — 
— — 1 

that having the ſirſt term of the ſeries, the number of 
the terms, and the common ratio, you may eaſily ſind 
the ſum of all the terms. 

If it is a decreaſing ſeries whoſe ſum is to be found, 
as of y+ —+=+ 2 &c. Taran ar, 


r 
and the number of the terms be ſuppoſed infinite, then 
ſhall a, the laſt term, be equal to nothing. For, be- 


cauſe u, and conſequently r"—* is infinite, a= = 20. 

The ſum of ſuch a ſeries j= — 3 which is a finite 

ſam, though the number of terms be infinite. Thus, 
143+3+3+1% +, ac. . 


=—=—=2, 
and 1+4+$+27 +67 +, e. = 


CHAP. IX. Of EqQuaT1ons that involve 
only one unknown Quantity. 


An equation is © a. propoſitian aſſerting the equality 
«« of two quantities.“ It is expreſſed moſt common- 
ly by ſetting down the quantities, and placing the fign 
(=) between them. ' 

An equation gives the valye of a quantity, when that 
quantity is alone on one fide of the equation: and that 


value is known, if all thofe that are on the other ſide are 
known, Thus if! find that x 22 =8, I have a known 


value of x. Theſe are the laſt concluſions we are to ſcek 
in queſtions to be reſolved; and if there be only one 
unknown quantity in a given equation, and only one di- 

menſion of it, ſuch a 1 may always be found by the 
following rules. my” 


Rurz 1. Any quantity may be tranſpoſed from one 


83 equation to the other, if you change its 
gu. « b * 
For to take away a quantity from one ſide, and to place 


it with a contrary bg on the other ſide, is to ſab it 
from both ſides ; it is certain, that © when from e- 


E 
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f 
qual quantities you ſubtraQ che ſame quantity, che re- 
mainders muſt be equal. ' 

By this rule, when the known and unknown quantities 

mixed in an equation, you may ſeparate them by 
inging all the unknown to one fide, and the known ta 
e other {ide of the equation; ax in the following exam- 


- Suppoſe 5x+50=4x+;6 
by Tranſpoſit. 5x—4x=56—50, or, x=6 
And if 2x =x+6 
| 2x—x S —, or, x=b—a. 
Rur II. 2 quantity by which the unknown 
uantity is multiphed may be taken away, if you di- 
vide all the other quantities on both ſides of the equa- 
rion by it, 
For that is to divide both ſides of the equation by the 
ſame quantity, and when you divide equal quantities by 
the ſame quantity, the quotients. muſt be equal.. Thus, 


If ax=b + | 
2 


then 2 


and if 3x 12227 
by Rule iſt. 3x=219—12=15 
and by Rule zd. x= y=5 


Rvuus III. If the unknown quantity is divided by any 
quantity, that quantity may be taken away if you mul- 
I the other members of the equation by it. 


If -=b+5 _ ; 
then ſhall x=25b+55- P 


By this rule, an equation whereof any part is a frac- 
tion may be reduced to an equation that ſhall be expreſ- 
ſed by integers. If there are more fractions than one in 
the given equation, you may, by reducing them to a 
common denominator, and then multiplying all the other 
— by that denominator, abridge the calculation 

; | 


If r 
then 7 


5 
and by this Rule 2x+5x=15x—105 
and by R. 1. and 2, x="$'=15. 


Rur IV. If that member of the equation that in- 
volves the unknown quantity be a ſurd root, then the 
equation 1$ to be reduced to another that ſhal) be free 
from any ſurd, by bringing that member firſt to ſtand 
alone * one ſide of the equation, and then taking 
away the radical ſign from it, and raiſing the other 


oy of the equation to the power denominated by che 
urd. 


Thus if /JxÞ16=12 
4x+16=144 
and 4x=144—16=128 
and a="4"=32. 
Rors 
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Rove V. If that fide of the equation that cantaigs the 
unknown quantity be a compleat ſquare, cube, or other 
power; then extract the ſquare root, cube root, or the 
root of that power, from both fides of the equation, 
and thus the equation ſhall be reduced to ane of a 
lower degree... N 


If x*+6x+9=20 

then x N20 

and x==4/ 20—3. 

Rur VI. A proportion may be converted into an 
equation aſſerting the product of the extreme terms 


equal to the product of the mean terms ; or any one of 


the extremes equal to the product of the means divi- 
ded by the other extreme. | 


If 12x: 4 I 


thea I —XDZ2X « « + 32 . . and x=4, 
Or if 20x: *:: 7: 3 
then 60—3x=7x . . . « 10x=60.... . and x=6, 


Rus VII. If any quantity be found on both ſides of 
the equation with the ſame ſign prefixed, it may be ta- 
ken away from both : Alſo, if all the quantines in the 
equation are multiplied or divided by the ſame quan- 

tity, it may be (truck out of them all. 


If b . ame. and ==, 


* 


RvLe VIII. Inſtead of any quantity in an equation, you 
may ſubſtitute another equal to it. 


Thus if 4x439=24 
and Jg 
then zT «. 


The farther improvements of this rule ſhall be taught 
in che ſollowing chapter. 


==, 


Char. X. Of the SoLUTION of QUEST10NS 
that produce SIMPLE EGuATLOxs. 


S1mPLE equations are thoſe ** wherein the unknown 
quanfiry is _ of one dimenſion.” In the ſolution of 
which, we are to obſerve the following directions. 


Driaicr. I, © After ſorming diſtin idea of the 
queſtion propoſed, the unknown quantities are to be 
_—_ by letters, and the particulars to be tranſla- 
ted from the common lan uage into the algebraic 
manner of expreſſing tbem, * is, into ſuch equations 
as ſhall expreſs the relations or 
** given of ſuch quantities.“ 


properties that are 


Thus, if the ſum of two quantities maſt be 60, that con- 
dition is expreſſed thus, | 

If their difference muſt 

gives . 


be 2 ho 


» x+x=60, 
that condition 
5 X—=2 4, 
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If their product mult be 1640, then * XJ=1 640; 
If their quotient muſt be 6, then . , == 
If their proportion is as 3 to 2, then xr9:+3:2 or 


2x=3y ;. becauſe the product of the extremes is equal 
to the product of the mean terms. 


Direct, II. “ After an equation is formed, if yon 
© have one unknown — . then, by the rules 
© of the preceding chapter, g it to ſtand alone on 
„ one ſide, ſo as to have only known quantities on the 
„other fide :” thus you ſhall diſcover its value. 
| Exany, * A perſon being aſked what was his age, 
« anſwered that + of his age multiplied by r of his age 
«« gives a product equal to his age, 2s. What was 
46 age 8 


It appears from the queſtion, thar if you call his age 


x, then ſhall 2 L=x 
43 12, 
that is  .. 
and by Rule 3. , 3x*=48x 
and by R. 7. . 3x=48 
whence by R. 2... . x=16. 


Direc, III. If there are two unknown quanti- 
ties, then there muſt be tuo equations ariſing from the 
conditions of the queſtion : Suppoſe the quantities x 
„ andy; find a value of x or y from each of the equa- 
tions, and then, op theſe two values equal to 
«« each other, there wi ariſe a new equation involving 
one unknown quantity; which mult be reduced by the 


rules of the former chapter.” 

Exane, I. © Let the ſum of two quantities be -, 
and their difſerence 4, Let s and d be given, and let 
*« jt be required to find the quantities themſelves,” 
Suppoſe thera to be x and y, then, by the ſuppuſition, 


, 
Exaur. II. A privateer running at the rate-of to- 
miles an hour, 7 a ſhip 18 miles off making 
way at the rate of 8 miles an hour: It is demanded 
« boy 9 the ſhip can run before ſhe: be over - 
« taken? , 
Let the number of miles the ſhip can run before ſhe be 
overtaken be called x, and the number of miles the pri- 
vateer mult run before ſhe come up with the ſhip be y + 
then ſhall (by ſupp.) ... y=x+48 . . ads 18 f 10. 


whence 


— rn 


92 a „ 


whence 10x==8y . . mar a .. and x2—18. whence 


2 and e : xDy—18=72. 


To find the time, ſay, If 8 miles give 1 hour, 72 miles 
will give 9 hours .. thus, 8:1::72:9. 


Ex aur. III. ** Suppoſe the diſtance between London 
« and Edinburgh to be 360 miles; and that a courier ſets 
out from Edinburgh, running at the rate of 10 miles 
* anhour; another ſets out at the ſame time from Lon- 
** don, and runs 8 miles an hour; It is required to know 
© where they will meet?” | h 
. Suppoſe the courier that ſets out from Edinburgh runs 


* 2 and the other y miles, before they meet, then 


x==360—y=200 


. Exame, IV. © Two merchants were copartners ; 
« the ſum of their ſtock was 3001. One of their ſtocks 
continued in company 11 months, but the other drew 
out his ſtock in 9 months; when they made up their 
accounts they divided the gain equally. Qu. What 
vas each man's ſtock?” Suppoſe the ſtock of the 


firlt to be x, and the ſtock of the other to be y; then, 


by ſuppoſ, J 7422309 


x=Z=300—9 


1 1y+H9j=3300 =» 
20y=3300 
y=E2>=165...x=>300=—j=135. 


Dixecr. IV. When in one of the given equa- 
tions the unknown quantity is of one dimenſion, and 
in the other of a higher dimenſion; you mult find a 
*« value of the unknown quantity from that equation 
«« where it is of one dimenſion, and then raiſe that va- 


«+ lue to the power of the unknown quantity in the other 


equation; and by comparing it, ſo involved, with the 
value you deduce from that other equation, you ſhall 


obtain an equation that will have only one unknown 


66 gue and its powers.” 


tbe ſame dimenſion with the higher. 


at is, when you have two equations of different 
dimenſions, if you cannot reduce the higher to the ſame 
dimenſion with the lower, you mult raiſe the lower to 


B R A. 


Exaur. V. The ſum of two quantities, and the 
« difference of their ſquares, being given, to the 
© quantities,” Sa them to be x and y, their ſum 
4, and the difference of their ſquares d. Then, 


6 12 | #d43* -2 +) 
x —9 nd | = M2 ” 
21y=1*—d 
x —5 1 —4 
„ 20 + N 


x*=d+y*, whence % Se =i+4 


| DinecT, V. If there are three unknown quanti- 
ties, there muſt be three equations in order to deter- 
mine them, by comparing which, you may, in all caſes, 
* find two equations involying only two unknown quan- 
*« tities; and then, by Direct. 3d, from theſe two you 
* may deduce an equation involving only one unknown 
quantity; which may be reſolved by the rules of the 
* laſt chapter,” 

From three equations involving any three unknown 
quantities, x, y, and z, to deduce two equations, invol- 
ving only two unknown quantities, the following rule 
will always ſerve. | | 
RuLe. * Find three values of x from the three gi- 

ven equations; then, by comparing the firſt and 2 

cond value, you will find an equation involving only 

y and z; again, by comparing the firſt and third, you 

will find another equation involving only y and z; 

_ laſtly, thoſe equations are to be —— by 

ir. 3. 


ExAur. VI. 

Suppoſe | 
x+ y+ 2212 12— j— zi 
x+25+32=20E then, Y20 —23—3ze 244 & 


—+ +286 Ty 18—2—z2 z3d\ ? 
| I 2—j—2Z=20—=2y —3z 
12—j—z=8—Y? —3x 


Theſe two laſt equations involve only y and 2, and 
are to be reſolved by Direct. 3d, as follows, ; 


| N 2=8 
- 0 y+22=8 


36——35— 62=24—23——2z 
I2zz+ 42 Ga 

8—22 „„It value 

nn. 12—4z . 2d value 


8—22=12—42 
22=12—8g=4 
and 22 
y(=8—22)=4 
x(=12—y—2)=6, 
This method is general, and will extend to all equz- 
tions that involye 3 unknown quantities : but there are 


* 


A E G 
often eaſier and ſhorter methods to deduce an uati 
involving one unknown quantity only ; which will beſt 


learned | 
ExAur. VII. CH. 
Supp. Ir 
2=c 
. X=a—yp 
a—y+2=b 
e 
a+o+2z=b+c 
23=b+c—a 


1 


<{ 3 (Sen) 2 


x (S899) =—7—0 

It is obvious from the 3d and 5th directions, in what 
manner you are to work if there are four, or more, un- 
known quantities, and four, or more, equations given. 
By comparing the given equations, you may always at 
length diſcover an equation involving only one unknown 
quantity; which, if it is a ſimple equation, may always 
be reſolved by the rules of the laſt chapter. We may 
conclude then, that When there are as many ſimple 
equations given as quantities required, theſe quantities 
; — covered by the application of the preceding 

es,” 0 

If indeed there are more quantities required than e- 
quations given, then the ion is not limited to deter- 
minate quantities; but is capable of an infigite number 
of ſolutions, And, if there are more equations given 
than there are quantities required, it may be impoſſible to 
tind the quantities that will anſwer the conditions of 
the queſtion ; becauſe ſame of theſe conditions may be 
inconſiſtent with others, 


Cray, XI. Containing ſome general THEOREMS 
, for the exterminating unknown QUANTITIES 
in given EQUAT10NS. 


In the following Theorems, we call thoſe coefficients 
of the ſame order that are prefixed to the ſame unknown 
quantities in the different equations. Thus in Theor, 
24, 4, d, g. are of the ſame order, being the coefficients 
of x: alſo 6, e, b, are of the ſame order, being the coct- 
heients of y + and thoſe are of the ſame order that affect 
no unknown quantity, 

But thoſe are called «ppoſire coefficients that are taken 
each from a different equation, and from a different or- 
der of coefhcients : As, a, e, and d, 5, in the firſt theo- 


* and a, e, &, in the ſecond; alſo, a, 5, f; and d, 
„4, &c, . | 


Vor. I. No. 4. 


E 
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THEOREM I. 
Suppoſe that two equations are given, involving two 
unknown quantities, as, 
ax+by=c 
dxHrey=f 


af—dc 
— 
where the numerator is the difference of the products 


of the oppoſite coefficients in rhe orders in which y is not 
found, and the denominator is the difference of the pro- 


then ſhall 


ducts of the oppoſite coefficients taken from the orders 
that involve the two unknown quantities. 
For, from the firſt equation, it is plain, that 
ax=o——by . „ and ==2 
from the 2d, f-. . nd 2 X 
therefore A. and cd—dby=af—acy 
whence ac - -d. 
od af—cd 
4— 40 
after the ſame manner, == 25 
gx+7y=100 
Examy. Supp. E — 
e 
then z= $x8—3x7 19 319 
2 12 


THEOREM II. 


oc now that there are three unknown quan- 
tities and three equations, then call the unknown quanti- 
* y, and 2. 
us, 


ar 
2 Sa=n 
gx+by+tiz=p 
— 
D n ee 


where the numerator conſiſts of all the different pro- 
ducts that can be made of three oppolite coefficients 
taken from the orders in which z is not found, and the 
denominator conſiſts of all the products that can be made 


of the three oppoſite coefficients taken from the orders 
that involve the three unknown quantities. 2 


Cu Ar. XII. Of Quadratic EqQuaTloNs, 


In the ſolution of any queſtion, where you have got 
an equation that involves one unknown quantity, but in- 
Aa volves 


94 | 4 © << 
volves at the 1 time the ſquare of that quantity, and 
the product of it multiplied by ſome known quantity, 
then you have what is called a. Quadrat ie equation ; 
which may be reſolved by the rn Ls 4 
| n 

1. Tranſport all the terms that involve the unknown 
* quantity to one ſide, and the known terms to the o- 
* ther ſide of the equation. e ks 

2. If the ſquare of the unknown quantity is multi- 
Zehe by any coefficient, you are to divide all the terms 
by that 
&« the unknown quantity may be unit. : 
3» = Add ro both ſ es the ſquare of half the coeffici- 
« ent prefixed to the unknown quantity itſelf, and the 
*« ſide of the equation that involves the unknown quan- 
* tity will then be a compleat ſquare. 
4. Extract the ſquare root from both ſides of the 
% equation; which you will find, on one fide, always to 
«© be the unknown quantity, with half the foreſaid coef- 
«« ficient ſubjoined to it; ſo that, by tranſpoſing this 
Half, you may obtain the value of the agkngwn quan- 
« tity expreſſed in known terms.“ Thus, 


| Suppoſe y*Hay=b 
: PAT» 4 1 2 
. Add the ſquare of „„ 
both ſides . * ** 4 4 


Extract the root, Sz 


Tranſpoſe _ == 1+ 42 


The ſquare root of any quantity, as + aa, may be 
+a, or —@; and hence, All quadratic equations ad- 
mit of two ſolutions,” In the laſt example, after finding 


=+ b+ or —V (+; ſince 
4 


4 o 
* 2 —. the other, n. 
Since the ſquares of all quantities are poſitive, it 
is plain that ** the ſquare root of a negative quantity is 
imaginary, and cannot be aſſigned.” Therefore there are 


quadratic equations that cannot bave any ſolution. 
For example, ſuppoſe | 


J\—o+30'=0 
then y*—ay=—3a* 


a a a? 
4 ＋ to both, e e er 


-+ 


211 
3 
eue ut root, f . — 
e —. 


E 


ent, that the coefficient of the ſquare of 


— bh | 


find their bill amounts to 175 ſhi 


whence the two values of y muſt be imaginary or impoſß- 
ble, becauſe the root of — —.— cannot poſlibly be aſ- 


- 


R 


Suppoſe that the quadratic equation propoſed to be 
reſolved is y - oY as Ib 
then y*— 3 
a+ "aa 


* — V 44.” 
2 


and y= Env hh If the ſquare root of 


2 Ki 
b+ _ cannot be extracted exactly, you muſt, in order 
to determine the value of y, nearly approximate to the 
value of V bas”, by the rules in chap. 7. The fol- 


g A 
lowing examples will illuſtrate the rule for quadratic 
equations, 


Exam», I. To ſind that number which if you 
* multiply by the product ſhall be equal zo the 
* ſquare of the ſame number having 12 added to it.“ 

Call the number y, then 

y*+12=8y 


. * 1 57 —8 12 
add the $q. of 4, y*——85+16=—12+16=4 


extract the R. y- 4A 2 | 
tranſp. A == or 2. 


Exaur. II. . To fod a number ſuch, that if you 
ſuhtract it from 10, and multiply the remainder by 


the number itſelf, the product give 21,” 
Call it y. Then 
10—yX5=21 
that is, 109y—yy=21 % 


tranſp. y*—1052—21 
add the ſq. of 5, y*—109+25=—21-+25=4 


extract, y—5==4/ ,,2 
and y=5==2=7.o0r 3. 


Exaur. III.“ A company Going together in an inn, 

illings; two of them 

«« were not allowed to pay, and the reſt found that their 

** ſhares amounted to 10 7. a man more than if all had 
«+ paid, Q. How many were in company?“ | 

Suppoſe their number x; then if all had paid, each 


man's ſhare would have been : but now the ſhare 
of each perſon is — ſeeing x—2 is the number of. 


| thoſe that pay. It is therefore, by the queſtion, 


2379. 2375. = 10. 
X—2 * 


and 175 —175x+350=10x*—20x 
is, 10x*-—20x=350 
and x*—2x=35 

add 1... x*—2ax+1=35+1=36 


x=1=£6=7, or, 5. 


, & 
It is obvious, that the poſitive value 7 gives the ſolu- 
tion of the queſtion; the negative value —5 being, in 
the preſent caſe, uſeleſs, 
Any equation of this form y*m-+ ay==6b, where the 
teſt index of the unknown quantity y is double to the 
index of y in the other term, may be reduced to a qua» 
dratic 2 az =, by putting im, and conſequently 
y*m=2z*, And this quadratic reſolved as above gives 


2 om /b+=. 
R 2 88 
And ſeeing 2 = % 5 = 


— — 


=: [ 
2 


b+< 
4 


3» 


« The product of two quantities is a, and 
$4. The quantities?“ 
2y84..00x== and x = 
Supp. n 5 * 
* x* A b . „ 26 — 95 
* 
whence i 


mult, by y* . . 5 — 9 αν 
tranſp. - νο . 

Put nowy . and conſeq. . . 2, and it is 
2 — 22 —2 


ExAur. 
« the ſum of their ſquares 6b. 


Caray, XIII. Of Suns. 


Ir a lefſer quantity meaſures a greater ſo as to leave 
no remainder, as 24 mcaſures 104, being found in it five 
times, it is ſaid to be an it part of it, and the 
greater is ſaid to be a multiple of the leſſer. The leſſer 
quantity in this caſe is the greateſl common meaſure of 
the two quantities; for as it meaſures the greateſt, ſo 
it alſo meaſures itſelf, and no quantity can meaſure it 
that is gretter than irſc!f, 

When a third quantity meaſurts any two propoſed 
quantitics, as 24 meaſures 64 and 304, it is ſaid to be a 
common meaſure of theſe quantities; and if no yreater 
quantity meaſure them both, it is called their great 
common meaſure, 

Thoſe quantities are ſaid to be c:mmenſurable which 
have any common meaſure ; but if there can be no quan- 
tity found that meaſures them both, they are ſaid io be 
te as wor and if any one quantity be called 7a 
tional, all others that have 2ny common meaſure with 
u, are alſo called rational: But thoſe that have no com- 
mon meaſure with it, are called irrational quantities. 


G = 


A. 9s 
If any two quantities @ and I have any common mea- 
ſure x, this 8 alſo meaſure their ſum or 
difference gb. x be found in @ as many times as 
unit is faund in , ſo that aux, and in 6 as 
times as unit is found in , ſo that b=n x; a 
ab =mx==nx=m=zznXx; fo that x ſhall be found in 
b, as often as unit is found in m=zn: naw fince wv 
and » are integer numbers, -m==s muſt be an integer 
number or unit, and therefore x muſt meaſure a=zzzb. 
It is alſo evident, that if x meaſure any number as 4. 
it muſt meaſure any multiple of that number. If it be 


found in @ as many times as unit is found in n ſa that 


aur, then it will be found in any multiple of a, as za, 
as many times as unit is found in mn; for na=marx. 

If two quantities @ and 6 are propoſed, and 6 meaſure 
a by the units that are in ” (that is, be found in @ as 
many times as unit is found in ) and there be a remain- 
der c, and if x be ſu d to be a common meaſure of 
4 and b, it ſhall be alto a meaſure of c. For by the ſup-+ 
poſition ne, fince it contains b as many times as 
there are units in , and there is c beſides of remainder, 
Therefore a—mb=:. Now x is ſuppoſed to meaſure a 
and ö, and therefore it meaſures ms, and conſequently 
a—mb, which is equal to - | 

If e meaſure b by the units in », and there be a re- 
mainder 4, ſo that Mcd, and b—nc=d, then ſhall 
x alſo meaſure 4; becauſe it is ſuppaſed to meaſure 6, 
and it has been proved that it meafures c, and conſe 
quently nc, and b— nc which is equal rod. Whence, 
as, after ſubtracting 6 as often as le from a, the re · 
mainder c is meaſured by x; and, after ſubtractiag c as 
often as poſſible from b, the remainder d is alſo meaſured 
by x; fo, for the ſame reaſon, if you ſubtract d as of · 
ten as poſhble from c, the remainder (if there be any) 
maſt ſtill be meaſured by x: and if you proceed, ſtill 
ſubtracting every remainder from the preceding remain · 
der, till you find ſome remainder, which, ſubtracted 
from the preceding, leaves no further remainder, but 
exactly meaſures it, this laſt remainder will ſtill be mea- 
ſured by x, any common meaſure of @ and 6. 

The laſt of theſe remainders, viz. that which exactly 
meaſures the preceding remainder, muſt be a common 
meaſure of 4 and 6 : ſuppoſe that 4 was this laſt remain · 
der, and that it meaſured c by the units ia 7, then ſhall 
c=rd, and we ſhall bave equations. 


a=mb+c 
b=nc+d 


c rd. 


Now it is plain that fince 4 meaſures c, it mult alſo 
meaſure mc, and therefore muſt meaſure cd, or 5. 
And ſince it meaſures b and c, it mutt meaſure mb+c, 
or 4; fo that it muſt be a common meaſure of a and 5. 
But further, it mult be their greateſt common meaſure ; 
for every common meaſure of a and þ muſt meaſure 4. 
by the laſt article; and the greateſt number that mea- 
ſures 4, is itſelf, which therefore is the greateſt com- 
mon meaſure of a and 6. 

But if, by continually ſubtracting every remainder 
from the preceding remainder, you can never find one that 
mcaſures that which precedes it exacily, no quantity can 

be 
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be found that will meaſure both a and þ; and therefore each other, they would have a common meaſure, which, 
they will be incommenſurable to each other. becauſe it would meaſure e, would alſo meaſure a, which 
For if there was any common meaſure of theſe quan- is meaſured by c, therefore a and & would have a com- 
tities, as x, it would neceſſarily meaſure all the remain - mon meaſure, againſt the ſuppoſition. DONE 
ders c, d, &c. For it would meaſure a—mb, or c, and If two numbers @ and 6 are prime to c, then ſhall their 
conſequently nc, or d, and ſo on; now theſe remain- product ab be alſo prime to c. For if you ſuppoſe them 
ders — in ſuch a manner, that they will neceſſarily to have any common meaſure as d, and ſuppoſe that 4 
become at length leſs than x, or any aſſignable quantity. meaſures ab by the units in e, ſo that de=ab, then ſhall 
For c muſt be leſs than $a; becauſe c is leſs than b, and 4:a::b:e. But ſince 4 meaſures c, and c is ſuppoſed 
therefore leſs than ub, and conſequent!y leſs than 4c + to be prime to a, it follows that 4 and @ are prime to 
21f, or 4a. In like manner 4 muſt be leſs than 46; for each other; and therefore 4 muſt meaſure b; and yer, 
d is leſs than c, and conſequently leſs than duc, or ſince d is ſuppoſed to meaſure c which is prime to 6b, it 
365, The third remainder, in the ſame manner, muſt be follows that d is alſo prime to b; that is, d is prime to 
leſs than c, which is itſelf leſs than 4a: Thus theſe a number which it meaſures, which is abſurd. - 
remainders decreaſe, ſo that every one is leſs than the It follows from the laſt article, that if à and c are 
half of that which preceded it next but one. Now if os to each other, then à will be prime to c. For 
from any quantity you take away more than its half, by ſuppoſing that @ is equal to þ, then ab will be equal to 
and from the remainder more than its half, and proceed @*; and conſequently «* will be prime to c. In the 
in this manner, you will come at a remainder leſs than ſame manner c“ will be prime to a. 
any aſſignable quantity. It appears therefore, that if If two numbers 4 and 6 are both prime to other two 
the remainders c, d, &c. never end, they will become leſs c, d, then ſhall the product ab be prime to the product 
than any aſſignable quantity, as x, which therefore can- cd; for ab will be prime to c and alſo to d, there- 
not poſhbly meaſure them, and therefore cannot be a fore, by the ſame article, cd will be prime to ab. 
common meaſure of a and b. From this it follows, that if @ and c are prime to each 
In the ſame way the greateſt common meaſure of two other, then ſhall a* be prime to c*, by ſuppoſing, in 
numbers is diſcovered. Unit is a common meaſure of all the laſt, that a=5, and =. It is alſo evident that a* 
integer numbers, and two numbers are ſaid to be prime will be prime to ci, and in general any power of 4 to 
to each other when they have no greater common mea- any power of c whatſoever. | 
ſure than unit; ſuch as 9 and 25. Such always are Any two numbers, a and ö, being given, to find the 
the leaſt numbers that can be aſſumed in any given pro- leaſt numbers that are in the ſame proportion with them, 
portion; for if theſe had any common meaſure, then the divide them by their greateſt common — — x, and the 
quotients that would ariſe by dividing them by that gutients e and d ſhall be the leaſt numbers in the ſame 
common meaſure would be in the ſame proportion, and, Proportion with a and b. : 
being leſs than the numbers themſelves, theſe numbers For if there could be any other numbers in that pro- 
would not be the leaſt in the ſame proportion; againſt portion leſs than c and d, ſuppoſe them to be „ and /, 
the ſuppoſition. and theſe being in the ſame proportion as @ and 6 w 
The leaſt numbers in any proportion always meaſure meaſure them: And the number by which they would 
any other numbers that are in the ſame proportion, meaſure them, would be greater than x, becauſe e and f 
Suppoſe @ and öh to be the leaſt of all integer numbers in are ſuppoſed leſs than c and d, ſo that x would not be 
the ſame proportion, and that c and d are other num- the greateſt common meaſure of @ and 65; againſt the 
bers in that proportion, then will @ meaſure c, and þ ſuppoſition. 
meaſure d. Let it be required to find the leaſt number that any 
For if a and 6 are not aliquot parts of c and d, then two given numbers, as a and i, can meaſure, Firſt, «« If 
they mult contain the ſame number of the ſame kind of ** they are prime to each other, then their produ ab is 
parts of c and d; and therefore dividing a into parts of c, the leaſt number which they can both meaſure,” 
and b into an equal number of like parts of 4, and call- For if they could meaſure a leſs number than «b as c, 
ing one of the firſt u, and one of the latter »; then as , ſuppoſe that c is equal to ma, and to ub; and ſince c is 
m is to u, ſo will the ſom of all the 's be to the ſum/ leſs than ab, therefore ma will be leſs than ab, and m 
of all the »'s; that is, mtn::atb, therefore a and leſs than 5; and nb being lefs than ab, it follows that u 
will not be the leaſt in the ſame proportion; againſt muſt be leſs than 4; but ſince wa=nb, and conſequently 
the ſuppoſition. Therefore « and 5 muſt be aliquot parts 42: l: un, and a and b are prime to each other, it 
of c and 4. Hence we ſce that numbers which are prime would follow that a would meaſure u, and þ meaſure , 
to each other are the leaſt in the ſame proportion; for if that is, a greater number would meaſure a leſs, which is 
there were others in the ſame proportion leſs than them, abſurd. - 
theſe would meaſure them by the ſame number, which But if the numbers 4 and b are not prime to each o- 
therefore would be their common meaſure againſt the ther, and their greateſt common 1 is x, which 


ſuppoſition, for we ſuppoſed them to be prime to each meaſures @ by the units in , and meaſures h by the u- 
other. | nits in u, ſo that a=mx, and b==xx, then ſhall an (which 
If two numbers @ and h are prime to one another, and is equal to 5%, becauſe a:b::mx: nx:ms: n, and there- 

a third number c meaſures one of them a, it will be fore an=bm) be the leaſt number that a and ; can both 
prime to the other b6, For if c and þ were not prime to meaſure, For if they could meaſure any number c lefs 
than 


* 
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than u, ſo that cler, then 2: K: 121; 
and becauſe x is ſuppoſed to be the greateſt common 
meaſure of à and 5, it follows that and » are the leaſt 
of all numbers in the ſame proportion, and therefore m 
meaſures &, and » meaſures J. Hut as c is ſuppoſed to 
be leſs than na, that is, /a leſs than na, therefore / is 
leſs than u, ſo that a greater would meaſure a lefler, 
which is abſurd. Therefore 4 and b cannot meaſure an 
number leſs than an; which they both meaſure, becaule 
nab. 

It follows from this reaſoning, that if 4 and ô mea- 
ſare any quantity c, the leaſt quantity na, which is mea- 
ſured by a and 6, will alſo meaſure, c. For if you ſup- 
pole, as before, that c=/a, you will find, that # mult 
meaſure /, and na muſt meaſure Ja or c. 


Let à expreſs any integer number, and 55 any frac- 


tion reduced to its loweſt terms, ſo that m and » may be 
prime to cach other, afid conſequently an m alſo prime 
to n, it will follow that az+m-* will be prime to , and 

«ly Yn 
— will be a fraction in its leaſt terms, 
and can never be equal to an integer number, There- 


fore the ſquare of the mixt number a+—is ſtill a mixt 


conſequently 


number, and never an integer. In the ſame manner, the 
cube, biquadrate, or any power of à mixt number, is 
{till a mixt number, and never an integer. It follows 
from this, that /e ſquare rot of an integer muſt be an 
integer er an incommenſurable. Suppole that the inte- 
ger propoſed is B, and that the ſquare root of it is lefs 
than a+1, hut greater than a, then it muſt be an in- 
commenſurable; for if it is a commenſurable, let it be 


* where = repreſents any fraction reduced to its 


leaſt terms; it would follow, that a+— ſquared would 


give an integer number B, the contrary of which we 
have es; 

It follows from the laſt article, that e ſquare roots 
of all numbers but of 1, 4, 9, 16, 25, 36, 49, 64, 81, 
100, 121, 144, &c. (which are the ſquates of the inte- 
ger numbers 1, 2, 3, 4, 5, 6, 7» 8, 9, 10, 11, 12, &c.) 
are incommenſurables : after the ſame manner, the cube 
root. of all- numbers but of the cubes of t, 2, 3, 4» 5. 
6, 7, 8, 9, &c, are incommenſurables; and quantities 
that are to one another in the proportion of ſuch num- 
bers mult alſo have their ſquare roots or cube roots in- 
commenſurable. 

The roots of ſuch numbers being incommenſurable are 
expreſſed therefore by placing the proper radical ſign o- 

* * 


2 2 
ver them ; thus, 2. 3. 5. . „ 7 , 
* 10, &c, expreſs numbers incommenſutable with unit. 
Theſe numbers, though they are incommenſurable them- 
ſelves with unit, are commenſurable in power with it, 
becauſe their powers are integers, that is, multiples 
of unit, They may alſo be commenſurable ſometim 


with one another, as the of 8, and the * 2, becauſe 


they are to one another as 2 to 1: And when they have 
Vor. I. No. 5. y 3 


E 


* 
* and /, and have the ſame ſign, 
© theſe rational quantities un one another, or divide 


A 
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* 
a common meaſure, as 2 is the common meaſure of 
both, then their ratio is reduced to an expreſhon in the 
leaſt terms, as that of commenſurable quantities, by di- 
viding them by their greateſt common meaſure, This 
common meaſure is found as in commenſurable quanti- 
ties, only the root of the common meaſure is to be made 


their common diviſor. Thus, 5 V2, and 


e. 


A rational quantity may be reduced to the form of 
any given ſurd, by raiſing the quantity to the power that 
is denominated by the name of the furd, and then ſet- 


ting the radical ſigu over it thus, . 2 27 
„ 4 5 
S a", and SV 256=4y/ 1024 = 
n - 
v4". | ; 
As ſurds may be conſidered as powers with fractional 
nents, © they are reduced to others of the ſame va · 


« lue that ſhall have the ſame radical ſign, by reducing 
© theſe fractional exponents to fractions having the ſame 


* 
« value and a common denominator.” Thus, ama" 


Vaza®, and —==, —= and therefore 4/a and 


Za. reduced to the ſame radical Eee become o/F8 
al F If you ure to reduce 4/3 and 4/2 to 7 
the ſame denominator, conſider, * 3 as equal to 38, the 
/ 2 as equal to 21, whoſe indices reduced to a common 
denominator, you have 3* =3F __ a? =27, and con- 
ſequently v3=v/3'=v/27, and  2=y/2* , lo 
that the propoſed ſurds v3 and Vn are reduced to other I 


2 ſurds 4/27 and 4/4, having a common radical 
ign. 


Surdi ef the ſame rational quantity are multiplied by 
adding their exponents, and divided by ſubtrating them ; 


: 8 +2 
thus 4/a X/a=a* x? Al I, — and 
; A * ' x g = * 1 
fa a” 
Ll Va * E 
Vx andy e, vi Vat 
« 


= 
92 & 
$ 3 = 3. * 
32 LE 
If the furds are of different rational quantities, as 


'* multiply 
„ ther 


- — — 
r EE LS 
” 


— 
— —— 
2 > 


Pay — pram — — — — ü 1 — _ 
— — —— — — — . . 
: —̃ — . — 
„ 0 = v2," 
— [AR _ — * - — 
— Woe Wt — - - * 5 


— — — — 
. ff ue * 1 —— as * 
77 


— _ 
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« them by one another, and ſet the common radical ſign 
n n 
« over their product or quotient,” Thus, V 
* ” m 0 
n 2 2 2 M a* — 10 
VID; Vaxy5=v/10; = i = ; 
| ia | b'a 63 


If the ſurds have not the ſame radical ſign, “reduce 
« them to ſuch as ſhall have the ſame radical ſign, and 


” 

3 Cm ITT —— 

« pr as before,” V = 7 = 
F V x 


„„ 
AS VNN = X4/=20X4" N 
* , 


6 —iri —m—m—_ — — 
a 5558 128, If the ſurds have any rational coeffi- 
cients, their product or quotient mult be prefixed ; thus, 


24/3X5x/6 =104/18. ; 
The powers of ſurds are found as the powers of other 
quantities, by multiplying their exponents by the in- 


dex of the power required ;” thus the ſquare of o 218 


Na on, 5 n 
271 22T=4/ 4; the cube of y = =5*Dy/125. 
Or you need only, in involving ſurds, “ raiſe the quan- 
*« tity under the radical ſign to the power required, con- 
« tinuing the ſame radical ſign; unleſs the index of that 
power is equal to the name of the ſurd, or a multiple 
of it, and in that caſe the power of the ſurd becomes 
« rational.” , Evolution is per formed“ by dividing the 
fraction which is the exponent of the ſurd by the 
© name of the root required.“ Thus the ſquare root 

6 


of Har is Vt or Hir. 


1 "IR 

The ſurd V x &; and in like manner, if a 
power of any quantity of the ſame name with the ſurd 
divides the quantity under the radical fign without a re- 
mainder, as here a” divides a” x, and 25 the ſquare of 


„ 
5 divides 75 the quantity under the fign in 4/75 without 
a remainder, then place the root of that power rationally 
before the ſign, and the quotient under the ſign, and thus 
the ſurd will be reduced to a more ſimple expreſſion, 


Thus, V/ 15=5/3; e ; v/81= 


z 
M 27X3=3v/ 3- 

When ſurds by the laſt article are reduced to their 
leaſt expreſſions, if they have the ſame irrational part, 
they are added or ſubtracted, ** by adding or ſubtracting 
«« their rational cocflicients, and prefixing the ſum or 


difference to the common 4zrational part,” Thus, 


15 +v/48=5v 3+4V3=5/3; V8i+vV/24=3V3 
+24/ 3=54/ 3+ 


Compound ſurd are ſuch as conſiſt of two or more 
joined together. The ſimple ſurds are commenſurable 
in power, and by being multiplied into themſelves give 
at length rational quantities; yet compound ſurds multi- 


plied into themſelves commonly give ſtill irrational pro- 


B R A. 
ducts. But when any compound ſurd is propoſed, /here 
is another compound ſurd which multiplied into it gives 
a rational Product. Thus, HVAν N multiplied by 4/a 
„ gives a—b, and © the inveſtigation of that ſurd 
«« which multiplied into the 'propoſed ſurd will give a 


rational product,“ is made eaſy by the following the- 


Orems. 


| THEOREM I. 
Generally, if you multiply a" — 5 by 4“ — 14 


a” — Ft gt —3gi2 gn — $143", &c, continu- 


ed till the terms be in number equal to =, the pro- 


duct ſhall be a” ; for 


a" — A- mn tgn—3m m4g"—tmj3m, &c. . . - 
Xamn bn - | 


a" +a"—mbmbg"—?np*mea"—imb*m, &c. 
- Mem = MA Mm_—_g"—3mþIm, &Kc.—3* 


Fs — 
THEOREM II. 


a- m-- ma- m -n -m, &c. mul- 
tiplied by an bm gives a"=zb”, which is demoaſtrated 


as the other, Here the ſign of 5 is poſitive, when 17 


is an odd number. 

When any binomial ſurd is propoſed, “ ſuppoſe the 
index of each number equal to , and let be the 
« leaſt integer number that is meaſured by , then ſhall 


« A - an- „bn, &c. e a compound 


* ſurd, which multiplied into the propoſed ſurd anq-4m 
« will give a ae) product,” Thus to find the ſurd 


which multiplied by 8 will give a rational quan- 
tity, Here 9=5, and the Jeaſt number which is mea- 


ſured by I is unit; let , then ſhall a 


bma"—3"j*m, &c. 2 „ N 
* * 1 I hooks +, 1 $ a k 
bT40=/7+4/77+v/7, which multiplied by 4/o— 


To find the furd which multiplied by Vr 2 33 = 
ai, gives a rational product. Here m=4 and #=23, 


and a - / f , &c. 23 I —g3T 


217. 2322 U IN 12877 
„. a 


THEOREM III. 


Lt al be multiplied by - e -I 
ae 


— 
b* zan—-*mþ!, and the product ſhall give : 
« therefore = muſt be taken the leaſt integer that ſhall 


5 ; 
« give 2 alſo an integer. 


Dem. 


* 


: A 1 WO 
Dem. P 
ee 
Xam=i=bl - + % „% Wits 0. 


aebi, ac, 


— 


ma-, & =i=jm 


® ,* „Dehn 


an 


1 n 

The ſign of bn is poſitive only when m is an odd num- 
ber, and the binomial propoſed is a -&. 

{f any binomial ſurd is propoſed whoſe two numbers 

have different indices, let theſe be and J, and take u 

equal to the leaſt integer number that is meaſured by 


and by _ and an —Mgzal—"mi+a rm} -n 
zu, &c, ſhall give a compound ſurd, which multi-. 
plied by the propoſed g= ſhall give a rational 
woded. Thus 3 #5 being given, ſuppoſe 
=, E, and ＋ =}, therefore you have n=3, and 


a- m 2A— mlb gn— 31m > Ia. - V4 &c. =a3 "Tp. 
a3 ya 3 eee H pa bh aka b 
— 3 , — 
TNT ele + 
2 2 3 1 
ab CM a4 νο ννντ 
b NN, which multiplied by the y/a—, 
z A 
By theſe theorems any binomial ſurd whatſoever be- 
ing given, you may find a ſurd which multiplied by it 
ſhall give a rational product. 
Suppoſe that a binomial ſurd was to be divided by an- 
* = * * 
other, as HꝛO＋T VI, by /5—4/ 3, the quotient may 
be expreſſed by * 7. — . But it may be ex- 


preſſed in a more ſimple form by multiph ing both nume- 
rater and denominater by that ford which, multiplied 
into the denominator, giver a rational! produit :; Thus 


LotZ u- Lern ity. * 
vVi=v3  v5v3 wvSsStv3 
W dee 16 S 8+24/15. 

In general, when any quantity is divided by a bino- 
mial ſurd, as a=, where „ and / repreſent any 
fractions wharſoever, tate n the leut in ger number 
that is me ſured by m and > maltiply bath numeretor 


ani denominator by aa - +a —*"bl +a —3®b*1, &c. 
and the denominator 7 the preduct will become rational, 
n 


and equal to bi; then divide all the members of 
the numerator by this raticnal quantity, and the guete 


E 
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ariſing will be that of the propoſ:d quantity divided by 
the binomial ſurd, expreſſed in us leaft terms. Thus, 

3 * 
D 


1 Lx 
7 4 g 


— 3 
When the ſquare root of a ſurd is required, it ma 
be found nearly by extracting the root of 1 rational —— 
tity that approximates to its value. hus to find the 
{quare root of 3420, we firlt calculate Vat, 41421; 
and therefore 3+24/ 2=5, 82842. whoſe root is found 


a, 
to be nearly 2, 41421: So that /3+24/2 is nearl 
2, 41421. But ſomgtimes we may be able to —_— 
the roots of ſurds exactly by other ſurds; as in this ex- 
ample the ſquare root of 3+24/2 is 1+4/2, for 1+4/2X- 
1+4/2=I+24/ 2+2=3+24/2. 

In order to know when and how this may be found, 
let us ſuppoſe that x+y is a binomial ſurd, whoſe ſquare 
will be x*+3* +2xy : If x and y are quadratic ſurds then 
x*+y* will be rational, and 2xy irrational; ſo that 2x 
ſhall always be lefs than x*-+y*, becauſe the difference 
is x*+y* —2xy=x—y which is always poſitive, Sup- 
poſe that a propoſed ſurd conſiſting of a rational part A, 
and an irrational part B, coincides with this, then x*+ 
y*=A and xy=3B: Therefore by what was ſaid of - 
quations, Chap. 12th, 


„eu. and therefore, 


a -= and „e, 


from whence we have 2 It 5 — y* w 
42 * = 
2 
rational, partly irrational, is propoſed to have its root 
extracted, c the rational part A, the irrational B, 
and the ſquare of the greateſt member of the rot ſhall be 


AFY ADE": ite fynere of thr hefer pars hell 


* Therefore when a quantity partly 


And as often as the ſquare root of 


A*—B* can be extracted, the ſquare root of the pro- 
poſed binomial ſurd may be expreſſed itſelf as a bi- 
nomial furd, For example, if 3+24/ 2 is propo- 
ſed, then A=3, B=24/2 and A! —B*=9—8=1, 


NF 
2 
- Therefore x+y=1+4/2. 
To find the ſquare root of — IT =, ſuppoſe A= 
—1, B, fo that A*—B*=9 and 2 — 
==72 and \ fA*—B® _. 2 =—2, 


therefore the root required is 142. 


Therefore x2» = 


A—A*—B* _ 


= 2, and y* = 


But 


roo & £354 G 
But though x and y are rot quadratic ſurds or roots 

of integers, if they are the roots of like ſurds, as if they 

are equal to //#iy/Z and V, where m and n are 


integers, then Arg n V and EBV 
i ATA = 
A. -B- x2 and ĩ 2 7 
C -* 
2 


5 e . 
=my/z, y* = = * —— 
„V, and g NN VN. The part A here 
caſily diſtinguiſaes itſelf from B by its being greater. 

If x and y are equal to 4/m4/ and VH, then x*+ 
20 2+nx/ t+24/ niny/ 51. So that if 2 or f 
be not multiples one of the other, or of ſome number. 
that meaſurcs them both by a ſquare number, then will 
A itſelf be a binomial. 

Let x+y+z expreſs any trinomial ſurd, its ſquare x*+ 
y*+z* +2xy+2x2+252 may be ſuppoſed equal to AB 
as before, Bur rather multiply any two radicals as 2xy 
by 2x2, and divide by the third 2yz which gives the 
quotient 2x* rational, and double the ſquare of the ſurd 
x required. The ſame rule ſeryes when there are four 
quantities x*+y T2 A Taz Tzxz 
227, multiply 2xy by 2xs, and the product 4x divided 
by 29 gives 2x“ a rational quotient, half the ſquare of 
2x. In like manner 2zyX2yz=4y*xz, which divided by 
2xz another member gives 2y*, a rational quote, the 
half of the ſquare of 2). In the ſame manner z and : 
may be found; and their ſum x+y+2+-, the ſquare 
root of the amen x*+y*+2* +5*+2xx+2x5+2x2+ 
2yz+2y7, diſcovered, 

For example, to find the ſquare root of 10+4/ 24+ 


b VIA 1; | 
Vor; I try we which I find to, be 


+/ 16=4, the half of the ſquare root of the double of 
which, viz. X VOS; is one member of the ſquare 


root required; next —— = 6, the half of the 


4 | 
ſquare root of the double of which is 4/3 another mem- 
ber of the root required; laſtly, LEGAL =10, which 


ives 4/5 for the third member of the root required: 
Com which we conclude, that the ſquare root of 10+ 
ay 24+4/ 40+60 is 4/2+4/3+4/5; and trying, you 
find it ſucceeds, ſince multiphed by itſelf it gives the pro- 
poſed quadrinomial. 1 
For extracting the higher roots of a binomial, whoſe 
two members being ſquared are commenſurable numbers, 
| there is the following | 


RuLE. 
the greater part, and c the exponent of the root 
required. Seek the leaſt number » whoſe power 


„ne is diviſible by AA—BB, the quotient being Q. 


ron — 
« Compute ABN Q in the neareſt integer 
number, which ſuppoſe to be r. Divide Ay/@ by 
its greateſt wg, diviſor, and let the quotieat be g, 


und let 23 2 in the neareſt integer number, be 
24 » 


E 


Let the quantity be AgB, wher-of A is 


B R A. 
* t, ſo ſhall the root required be 


* the c root of A can be extracted. <P 

Examy, I. Thus to find the cube root of 4/968 
+25, ve have A*ﬀ—B*=343, whoſe diviſors are 7, 7,9, 
whence n=7, ard Q=1, Further, ABN that 
is, 4/g68+25 is a little more than 56, whoſe neareſt 
cube root is 4. Wherefore . Again, dividing 4/968 
by its greateſt rational diviſor, we have A Q=224/ 2, 
and the radical part 4/ 2=s, and £7 , or 277 , In 


the neareſt integers, is 2 2. And laſtly, 7 222. 


2c 


N ir 


— 


,, and NN I. Whence 292＋71 


is the root, whoſe cube, upon trial, I find to be 4/968 
+25. . 


Exame. II. To find the cube root of 68—4/ 4374, 
we bave A*—B*=250, whoſe diviſors are 5, 5, 5, 2. 


Thence z=5X2=10, and Q=4, and ABN or 
z | 
v 68+v/ 4374X2 is nearly 9=r ; again ANN or 68 
n 1 
af 4=136X4/1, that is, 21, and 7 +T, or . 
is nearly =. Therefore t5=4, VI s, 
e 

and us. whence the root to be tried is 
4 —+/6 ; 

3 

v2 | 
Cnae. XIV. Of the GExEs Is aud RESOLu- 

Tlox of EQUaT1oNs in general; and the 


number of Roots an Equation of any Degree 
may have. 


* 


Ar rs the ſame mannbr, as the higher powers are 
produced by the multiplication of the lower powers of 
the ſame root, ee of ſuperior orders are genera- 
ted by the multiplication of equations of inferior orders 
involving the ſame unknown quantity. And “ an equa- 
« tion of any — be conſidered as produced 
„ by the multiplication of as many ſimple equations as 
« it has dimenſions, or of any other equations what- 
« ſoever, if the ſum of their dimenſions is equal to the 
«« dimenſion of that equation.” Thus, any cubic equa- 
tion may be conceived as generated by the multiplication 
of three ſimple equations, or of one quadrutic and one 
fimple equation, A biquadratic is generated by 
multiplication of ſour e equations, or of two gu- 
dratic equations, or, laſtly, of one cubic and one firfiple 
equation. 

If the equations which you ſuppoſe multiplied by one 
another are the ſame, then the equation generated will 
be nothing elſe but ſome power of thoſe equations, and 
the operation is merely invsluti:n; of which we have 
treated already: and, when any ſuch equation is given, 
the ſimple equation by whoſe multiplication it is produ- 
ced is found by evolution, or the extraction of a root, 


But when the equations that arc ſuppoſed to be mul · 
| tiplicd 


K In 
tiplied by each other are different, then other, equations 
than powers are generated; which to reſolye into the 
ſimple equations whence they are generated is a diffe- 
rent operation from involution, and is what is called, 
the reſolution of equations. 

But as evolution is performed by obſerving and tracing 
back the ſteps of involution; ſo to diſcoyer the rules for 
the reſolution of equations, we muſt carefully obſerve 
their generation, 

Suppoſe the unknown quantity to be x, and its values 
in any (ſimple equations to be 4, ö, c, d. &c. then thoſe 
Gmple equations, by bringing all the terms to one fide, 
become x—4Z=0, x—b=0, x—c=o, &, And, the 
product of any two of theſe, as x—a x x—t=o will give 
a quadratic equation, or an equation of two dimen- 
fions. The product of any three of them, as x—a N 
x—bX x—c=0, will give a cubic equation, or one of 
three dimenſions. The product of any four of them will 
give a biguadratic equation, or one of four dimenſions, as 
x—ax—bxx—cxx—d=0, And, in general, 
« in the equation produced, the higheſt Cimenſion of 
© the unknown quantity will be equal to the number 
« of (imple equations that are multiplied by each o- 
« ther,” 

When any equation, equivalent to this biquadratic 
z—aXx—bXx—cXx—d&4=0, is propoſed to be re- 
ſolved, the whole difficulty confiſts in finding the ſimple 
equations x—a o, x—b=0, x— eo, x—d =0, 
by whoſe multiplication it is produced; for each of theſe 
ſimple equations gives one of the values of x, and one ſo- 
0 of che propoled equation, For, if any of the va- 

ues of x, deduced from thoſe ſimple equations, be ſub- 
ſtituted in the propoſed equation in place of x, then 
all the terms of that equation will ani, and the whole 
be found equal to nothing. . Becauſe, when it is ſuppo- 
ſed that x=+, or , or x=c, or x==/, then the product 
x—aXx—bXx—c Xx— 4 does vaniſh, becauſe one 
of the factors is equal to nothing. There are therefore 
four ſuppoſitions that give x—4Xx—bXx—cXxz—d 
So according to the propoſed equation; that is, there 
are four roots of the propuſed equation, And after the 
ſame manner, any other equation admits of as many 
© ſolutions as there are ſimple equations multiplied by 
one another that produce it, or as many as there are 
++ units in the higheit dimenſion of the unknown quanti- 
ty in the propoſed equation,” 

But as there are no other quantities whatfoever be- 
ſides theſe four (-, b, , d,) that ſubſtituted in the pro- 
duct x— aXx—bXx—eXx— 8d, in the place of x, 
will make the product vaniſh; therefore the equation 
x—aXx—bYx—eXx— eo, cannot bly have 
more than theſe four roots, and cannot it of more 
ſolutions than four, If you ſubſtitute in that product a 
guy neither equal to „, nor h, nor c, nor d. which 

uppoſe e, then fince neither e—a, 6—b, —, nor 
Ai is equa] to nothing; their product t—aXe—bX 
e NK cannot be equal to nothing, but muſt be 
ſome real product: and therefore there is no ſup 
ſiciog beſide one of the ſoreſuid four chat gives a juſt 
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value of x according to the propoſed equation. So 
that it can have no more than theſe four roots. And af- 
ter the ſame manner it appears, that “ 10 equation” can 
* have more roots than it contains dimenſions of the un- 
„% known quantity.“ 

To make all this (till plainer by an example, in numbert; 
fappoſe the equation to be reſolved, to be x* — 10x? + 
35x*— 50x ＋ 24 , and that you diſcover that this e- 
quo tion is the ſame with the product of x— 1 Xx — 2X 
x—3Xx— 4, then you certainly infer that the four 
values of x are 1, 2, 3, 4; ſeeing any of theſe numbers 
placed for x makes that product, and conſequently x*— 
10x3+35x*—50x-+24,; equal to nothing, according to 
the propoſed equation. And it is certain that there can 
be no other values of x befides theſe four : fince when 
you ſubſtitute any other number for x in thoſe factors 
xX=—1, X—2, —3. x—4, none of the factors vaniſh; 
and therefore their product cannot be equal to nothiog, 
according to the equation. | 

It may be ſometimes to conſider equations as 

delides ſimple 


generated from others of an inferior fort 


ones. Thus a cabic equation may be conceived as ge- 
nerated from the gquadr tic x*—px+g=0o, and the fim- 
ple equation x—a=o, multiplied by each other; whoſe 
product 
5 ** a 
ws 2 732. may expreſs any cubic e- 
quation whoſe rcors are the quantity () the value of x 
in the ſimple equation, and the two roots of the qua- 


dratic equation, v. * and . , 
2 


as appears from Chap. 12, Ard, according as theſe 

roots are re / or impofible, two of the roots of the cubic 

equation are real or impoſſible, | 
In the doRrine of involution, we ſhewed, that“ the 


% ſquare of any quantity, poſitive or negative, is always © 


«« poſitive; and therefore ** the ſquare root of a negs- 
tive is impoſſible or imaginary.” For example, the 
is either , or-; but can neither be 4 
nor — , but muſt be imaginary. Hence is underſtood 
that „ quadratic equation may have no impoflible 
„ expreſſion in its coefficients ; and yer, when it is re. 
« ſolved into the ſimple equations that produce it, they 
may involve impoſhible expreſſions. Thus, the qua- 
dratie equation x*-+a*=0o has no impoſſible coefficient; 
but the fimple equations from which it is produced, 
viz, X g, and go, both involve 
an imaginary quantity; as the ſquare —a* is a real 
uantity, but Is ſquare root is imaginary. After the 
amo, manner, 'a biquadratic equation, when reſolved, 
may give four fimple equations, each of which may give 
an impoſlible value for the root: and the ſame may be 
ſaid of any equation that can be produced from quadratic 
equations only, that is, whoſe dimenſions are off the even 
numbers. 
But, ** a cubic equation (which cannot be generated 
« from quadratic equations only, but requires one fim- 
ple equation beſides to produce it) if none of its che- 
« ficients ate impoſſible, will have, at leaft, one r 
root,“ the Tame with the root of the ſimple equation 
Cc whence 
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whence it is produced. The ſquare of an impoſſible 
quantity may be real, as the ſquare of Vai is —a? ; 
but the cube of an impoſſible quantity is ſtill impoſſi- 
„ ble,” as it {till involves the ſquare root of a negative: 


EX PX EO = , is 


plainly imaginary. From which it appears, that though 
two ſimple equations involving impoſſible expreſſions, 
multiplied by one another, may give a product where no 
impoſlible expreſſion may appear; yet if three ſucu 
ſimple equations be multiplied by each other, the im- 

N pollble expreſſion will not diſappear in their product.“ 
And hence it is plain, that though a quadratic equation 
whoſe coeſſicients are all real may have its two roots im- 
pollible, yet © a cubic equation whoſe coefficients are 
* real cannot have all its three roots impoſſible.“ 

In general, it appears, that the impoſſible expreſſions 
cannot diſappear in the equation produced, but when 
their number is even; that there are never in any equa- 
tions, whoſe coefficients are real quantities, ſingle impoſ- 
ſible roots, or an odd number of impoſlible roots, but 
that the roots become impoſlible in pairs, and that 
© an equation of an odd number of dimenſions has al- 
« ways one real root,” 

Ihe roots of equations are either tive or negative, 
« according as the roots of the ſimple equations whence 
they are produced are poſitive or negative.“ If you 
ſuppole x=, x=—b, c, , &c, then ſhall 
x+4=0, x+b=0, xc go, x+d=0; and the equation 
x +axx+bXx +cXx+4=0 will have its roots, 
+—a, —b, —c, — 4, &c. negative, 

But to know when the roots of equations are poſitive, 
and when negative, and how many there are of cach 
Kind, ſhall be explained in the next chapter, | 


CAT. XV, Of the S1Gns and Cokrri- 
CLIENTS of Lquat. ons. 


Wurn any number of ſimple equations are multiplied 
by each other, it is obvious that the higheſt dimenſion of 
the unknown quantity in their product is equal to the 
number of bob ſimple equations ; and the term involving 
the higheſt dimenſion is called the 55 term of the equa- 
tion generated by this multiplication, The term invol- 
ving the next dimenſion of the unknown quantity, leſs 
than the greateſt by unit, is called the ſecond term of 
the equation; the term involving the next dimenſion of 
the unknown quantity, Which is leſs than the greateſt by 
two, the rd term of the equation, Gc.; and that 
term which involves no dimenſion of the unknown quan- 
tity, but is ſome known quantity, is called the /aff term 
of the equation, 

„The number of terms is always greater than the 
„ higheſt dimenſion of the unknown quantity by unit.“ 
And when any term is wanting, an aſteriſk is marked in 
its place, The ſigns and coefficients of equations will be 
þ a 24" 5 by conſidering the following table, where the 


ſimple equations x—#4, x—b, &c. are multiplied by one 
another, and produce ſucceſſvely the higher equations, 


1 > 1 „ 
x, —4=0 
Xx ö | 
IDE: N 
mo tr oF t =, a quadratic, a 
hs 0 
= X—29 +ab | 
| = xx r Xx—abc=o, a cubic, 
-—\ ). bc 
Xx -d O 
—— +ab abe 4 
— c —abd , 
— Xx? Te — Xxabed=o, . 4 
wu, +be | — [ dratic. 
+6d | 
+} N 
X x—2e=0 
* —q +ab — bc ＋aled 
— 7 Tac —abZ *Habce / 
c > XX abe -rabde > xxl edegc, 
md Far}  —ac Tacde 
— +bc —ade a+bcee 
7 +bd i N 
+be — 
＋ e —tce (a ſurſolid.) 
++ce —bde B. / j 
122 —ode 
&c. 


From the inſpection of theſe equations it is plain, that 
the coefficient of the firſt term is t. 

The coefficient of the ſecond term is the ſum of all 
the roots (a, b, e, d, e,) having their figns changed. 

The coefficient of the third term is the ſum of all the 


produtts that can be made by multifying any tavo of the 


roots (a, b, c, d, e,) by one anther, » 
The coefficient of the fourth term is /e ſum of all the 
producti that can be made by multiplying inte one an 
other any three of the roots, with their figns changed, 
And after the ſame manner all the other coefficients are 
formed. 
The laſt term is always /e frodut? e all the roots ba- 
ving their ſigns changed, multiplied by one another. 
though in the table ſuch ſimple equations only are 
multiplied by one another as have poſitive roots, it is 
eaſy to ſee, that ** the coefficients will be formed ac- 
«« cording to the ſame rule when any of the ſimple equa- 
*« tions have negative roots.” And, in 3 if x%— 
Fr Ho repreſent any cubic equation, then ſhall p 
be the ſum of the roots; g the ſum of the products made 
by multiplying any two of them; r the product of all 
the three: and, if —p, +9, r. , -t, +«, &c. be 
the coefficients of the 2d, zd, 4th, 5th, 6th, yth, Cc. 
terms of any equation, then ſhall p be the ſum of all the 
roots, g the ſum of the products of any two, r the ſum 
of the products of any three, the ſum of the products 
of any four, / the ſum of the products of any fave, u the 
ſam of the products of any fix, Oc. 
| When 


— 
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When therefore any equation is propoſed to be reſol- 
ved, it is eaſy to find the ſum of the roots, (for it is e- 
qual to the coefficient of the ſecond term having its ſign 
changed); or to find the ſum of the products that can 
be made by multiplying any determinate number of 
them. | 

But it is alſo eaſy * to find the ſum of the ſquares, or 
„of any powers, of the roots. 

The ſum of the ſquares is always p*—2q, For call- 
ing the ſum of the ſquares B, ſince the ſum of the roots 
is ; and“ the ſquare of the fum of any quantities is 
« always equal to the ſum of their ſquares added to 
double the products that can be made by multiply!ng 
„any two of them,” therefore p a, and conſe- 


quently B=p*—29. For example, a+6-+*=a*+6b*+ 
c*+2ab+2ac+25c; that is, p'=B+29. And Yen 


=a*+hb*+c*+4*+2Xabachad+bc+badt+<d, that is, a- 
gain, p*=B+29, or B=p*—29. And fo for any other 
number of quantities. In general therefore, . the 
«+ ſum of the ſquares of the roots may always be found 
« by ſubtracting 29 from *; “ the quantities þ and g 
being always known, figce they are the coefficients in the 
propoſed equation, 

« 'The um of the cubes of the roots of any equation 
is equal to pi—3pg+3r, or to Bp—fg+3r.” For 
B—qXp gives always the exceſs of the ſua of the cubes 
of any quantities above the triple ſum of the products 
that can be made by multiplying any three of them. 
Thus, a*+b* +?) —gab—ac—bcXa+bie(=B — N 
a*+bI+cI—3abc. Therefore if the ſum of the cubes 
is called C, then ſhall Y—q*xp=C—3r, and C=Bp—gp 
+3r7= (becauſe Nee 

After the ſame manner, if D be the ſum of the gth 
powers of the roots, you will find that DzpC—qB+pr 
-, and if E be the ſum of the 5th powers, then ſhall 
EzpD—qC+r B—pi+5t. And after the ſame manner 
the ſum of any powers of the roots may be found; the 
progreſſion of theſe expreſhons of the ſum of the powers 
being obvious, | | 

As for the ſęns of the terms of the equation produ- 
ced, it appears, from inſpection, that the ſigus of all the 
terms in any equation in the table are alternately + and 
—: theſe equations are generated by mukiplying conti- 
nually x—a,  x—þ, x—c, x—4, &c. by one another, 
The firſt term is always ſome pure power of x, and is 
poſitive; the ſecond is a power of x multiplicd by the 
quantities —4, —b, —c, &c. And ſince theſe are all 
negative, that term muſt therefore be negative, The 
third term has the products of any two of theſe quanti- 
ties (—a, —b, —c, &c ) for its coeficient ; which pro- 
ducts are all poſrive, becauſe —X— gives +. For the 
like reaſon, the next coefficient, conlilting of all the 
ptoducts made by multiplying any three of theſe quanti- 
ties muſt be negative, and the next poſitive, So that 
the coefficients, in this caſe, will be potitive and negative 
by turns, But, ** in this caſe the roots ate all poſinve ;” 
ſince , x=b, . d, x=e, &c. are the aſſumed 
ſimple equations. It is plain then, that when all the 
roots are poſitive, the ſigns are alternately + and —.“ 


But if the roots are all negative, then xFaXx4+dX 
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x-heXx+04, &c. . will expreſs the equation to be 
duced; all whoſe terms will plainly be poſitive ; fo that, 
«« when all the roots of an equation are negative, it is 
«« plain there will be no changes in the ſigns of che terms 
*« of that equation.“ 

In general, “there are as many poſitive roots in any e- 
1% quation as there are changes in the ſigns of the terms 
from + to —, or from — to +; and the remaining 
* roots are negative.” The rule is general, if the im- 
poſſible roots be allowed to be either poſitive or negative 
and may be extended to all kinds of equations. 

In quadratic equations, the two roots are-either both 
poſitive, as in this 
(x—aXz—d=) K -l bro, 

—dx 
where there are two changes of the ſigns: Or they are 
both negative, as in this 
z | 

(x+axx+b=) x . lo, | 
where there is not any change of the ſigns: Or there is 


one politive and one negative, as in 
(x—aXx +6=) "I „ 


where there 13 neceſſarily one change of the ſigns; be- 
cauſe the firſt term is —— and the laſt negative, and 
there can be but one change whether the 2d term be 4 


Or — 


Therefore the rule given in the laſt paragraph extends 


to all quadratic equations, 

In cubic equations, the roots may be, 

1*, All poſitive, as in this, x— aXx—bXx —7=0, 
in which the ſigns are alternately + and —, as appears 
from the table; and there are three changes of the ſigus. 
__2?, The roots may be all negative, as in the equation 
x+aXx+dbXx-þc=0, where there can be no change of 
the ſigns. Or, | 

3*. There may be two poſitive roots and one negative, 
as in the equation x—«Xx—bXx+c=0 ; which gives 


x VY—g ++ab . 
—b > x*—ac\h. x+abc=o, 
RW 


Here there muſt be two changes of the ſigns ; becauſe if 


a+b is greater than c, the ſecond term muſt be negative, 
its cocfhcient being —a—bF+e. 

Ard if a+65 is lefs than c, then the third term muſt 
be neg tive, its coefficient -e -c. Y) 0 
being in that caſe negative. Ard there cannot poſſibly be 
three changes of the ſigns, the fit and laſt terms having 
the ſame ſign, 

4*. There may be one poſitive | root and two negative, 
as in the equation & - o, which gives 


x) +a +ab 
——5— 
— —6c 


- where 


__* Beeauſe the reftangle axcb ir beſt than the ſquare 
a+bXa+d, and thereſore-much left than 3+ bc. 
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where there mu be always one change of the figns, 
ſince the tir? term is poſitive and the laſt negative. And 
there can be but one change of the ſigns, ſince if the 2d 
term is negative, or ab leſs than c, the third muſt be 
negative alſo, fo that there will be but one change of the 
ſigns. Or, if the ſecond term is affirmative, whatever 
the third term is, there will be but one change of the 
ſigns. It appears therefore, in general, that in cubic e- 
uations, there are as manyaffirmative roots as there are 
anges of the ſigns of the terms of the equation. 
There are ſeveral conſectaries of what has been al- 
ready demonſtrated, that are of uſe in diſcovering the 
roots of equations. But before we proceed to that, it 
will be convenient to explain ſome transformations of 
equations, by which they may often be rendered more 
ſimple, and the inveſtigation of their roots more eaſy. 


Cnay, XVI. Of the Transformation of E- 
. quation- ; and exterminating their interme- 
- aliate Terms. | 


We now proceed to 
quations that are molt uſeful: and, ſirſt, "The affirma- 
% tive roots of an equation are changed into negative 


e roots of the {ame value, and the negative roots into 
„ affirmative, by only changing the ſigns of the terms 


« alternately, beginning with the ſecond.” Thus, the 
toots of the equation x%—x —- 19% *+49x—30=9 are 
+1, +2, +3, —5; whereas the roots of the ſame e- 
quation having only the ſigns of the ſecond and fourth 
terms changed, viz, X —19x*+49x—30=0 are 
1. —2, — 3. + » 

be. -* Aae the reaſon of this rule, let us aſſume 
an equation, as x—aXx—bXx—Xx—dJXx—e, &c. So, 
whole roots are +a, +5, +c, +d, Te, & c. and ano- 
ther, having its roots of the ſame value, but affected with 
contrary ſigns, as x+aXx+bXx-heXx+dXxe, Ke. . 
It is plain, that the terms taken alternately, beginning 


from the firſt, are the ſame in both equations, and have 
the ſame ſign, “being products of an even number 


of the roots; the product of any two roots having 
the ſame ſign as their product when both their ſigns are 
changed; as $aX—b=—aXx+6. 
Hut the ſecond terms, and all taken alternately from 
them, becauſe their coefficients involve always the pro- 
duds of an odd number of the roots, will have contrary 
ſigns in the two equations, For example, the product 
of four, viz. abed, having the ſame ſign in both, and 
one equation in the fifth term having ac, e, and 
the other abedX—e, it follows, that their product abcde 
muſt have contrary ſigns in the two equations :. theſe two 
equations therefore that have the ſame roots, but with 
contrary figns, have nothing different but the ſigns of the 
alternate terms, beginning with the ſecond. _ From 


which it follows, “ that if any <quation is given, and 


„you change the ſigos of the akernime terms, begin- 
ning with the ſecond, the new equation will have roots 
« of the ſame value, but with contrary ſigns.“ 
It is oſten very uſeful to transform an equation into 


PRE | 


—r=0. And let it be required to transform it into anq- 


whoſe roots are leſs than the roots of the preceding e- 


and conſequently x=z—e, and then the other equation 


in the transformation of e- 


qz—r9, by ſuppoling y=x—e : and the equation (C) 


another that ſhall, have its roots greater or lefs than 
6 2 roots of the propoſed equation by ſome given diſ- 
„ ference,” 


Let the equation propoſed be the cubic — box 


ther equation whoſe roots ſhall be leſs than the roots of 
this equation by ſome given difference (e), that is, ſup- 
poſe y=x—e, and — e; then, inſtead of 
x and its powers, ſubſtitute e and its powers, and 
there will ariſe this new equation. | 
(1) *+39*+3e% + #? 
S CC, 
* 9 oh 
— en 


quation by the difference (2). 

If it had been required to find an equation whoſe roots 
ſhould be greater than thoſe of the propoſed equation by 
the quantity (-), then we-muſt have ſuppoſed y=x+e, 


woutd have had this form. 


(BY - zo +30 e 
2 
8 
— 5 
If the propoſed equation be in this form x *+px x 
Tro, then, by ſuppoling e, there will are an e- 
quat on agreeing in all reſpects with the equation (4), 
but that the ſecond and fourth terms will have contrary 
ſigns, . 
And by ſuppoſing x—e=y, there will ariſe an equation 
agreeing with () in all reſpects, but that the ſecond 
and fourth terms will have contrary. figns to what they - 
have in (B). | 


The firſt of theſe ſupFFſtions gives this equation, 


(c.. +3e — 6 | 
+ þy *—apey e 
To —ct- 
+ r 


The ſecond ſuppoſition gives the equation, 


r ts 

by *-raepyype* 

+ 9 CD 
4 1 9 

The firſt uſe of this transformation of equations is te 
ſhew © how the ſecond (or other intermediate) term may 
de taken away out of an equation.“ 

It is plain, that in the equation (4) whoſe ſecond 
term is 3e—PXy", if you ſuppoſe , and conſequently 
36—þ=0, then the ſecond term will vaniſh, 

In the equation (C) whole ſecond term is —gze+PXy?, 
ſuppoling , the ſecond term alſo vanutbes. 

Now the equation ( was deduced from x *—px*+ 


ze. From which this rule may caſily be 
exterminating the ſccond term out of any cubic . 


was deduced from x*-+px*-+gx+r=0; by ſuppoling 3 


4 


A Iv' 8 
Lt; Add to the unknown quantity of the given e- 
_— the third. part of the coefficient of the ſecond 
term with its proper ſign, via. =p, and ſuppoſe this 
aggregate equal to a'newunknown quantity ()- From 
this value of y find a value of x by tranſpoſition, and 
ſubſtitute this value of x and its powers in the given 
equation, and there will ariſe a new equation that ſhall 
want the ſecond term. 


Exaur. Let it be required to exterminate the ſe- 
cond term out of this equation, x A 
ſuppoſe x—3=y, or y+3=x; and ituti i 
—_ rule, you en q 


Df 
5-81 
1200 778 

4 


=0 


y* * * — 10 . ; 


la which there is no term where y is of two dimenſions, 
and an aſteriſk is placed in the room of the 2d term, to 
ſhew it is wanting. E 

Let the equation propoſed be of any number of di- 
menſions repreſented by (); and let the coefficient of 
the ſecond term with its ſign prefixed be —þ, then ſup- 


poſing — 28. and conſequently x=+L, and ſubſti · 


tuting this value for x in the given equation, there will 
ariſe a new equation that ſhall want the ſecond term. 

[t is plain from what was demonſtrated in chap. 15. 
that the ſum of the roots of the propoſed equation 1s 


+þ; and ſince we ſuppoſe , it follows, that, in 


the new equation, each value of y will be leſs than the 
reſpective value of x by 2 and, ſince the number of 


roots is , it follows, that the ſam of the values of 
y will be leſs than + p, the ſum of the values of x, by 


"XL, the difference of any two roots, that is, by 


+þ: therefore the ſum of the values of y will be + 
cgi. 

But the coefficient of the ſecond term of the equation 
of y is the ſum of the values of y, viz. +p—þ, and 
therefore that coefficient is equal to nothing ; and conſe- 
quently, in the equation of y, the ſecond term vaniſhes, 
It follows then, that the ſecond term may be extermi- 
rated out of any given equation by the following 


Rute. Divide the coefficient of the ſecond term of 
the propoſed equation by the number of dimenſions of 
the equation; and aſſuming a new unknown quantity 
y, add to it the quotient having its ſign changed. 
Then ſappoſe this aggregate —— to x the unknown 
quantity in the propoſed equation; and for x and its 
powers, ſubſtitute the aggregate and its powers, ſo 


mall the new equatiou that arifes want its ſecond. 
term, 


If the propoſed equation is a quadratic, as x*—px+q 
Vor. I. No. 5. 3 


E 
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S, then, according to the rule, — A. and 
ſubſtituting this value for x, you will und, 


e 
— = > . 
+ 9 
* . 
And from this example the uſe of exterminating the 2d 
term appears: for commonly the ſolution of the equa- 
tion that wants the 2d term ia more eaſy. And, if you 
can find the value of y from this new equation, it is eaſy 
to find the value of x, by means of the equation y+4p=:x. 
For example, 
Since y*+g—+p*=o, it follows, that 

e, and = =νπν , , ſo that 

.= N 
which agrees with what we demonſtrated, chip. 12. 

If the propoſed equation is a biquadratic, as x*—px? 
+qx*—rx+5=0, then, by fu ng x—xf=y or x=y 
++, an equation ſhall ariſe having ng ſecond term. 
And if the propoſed equation is of 5 dimenſions, then 
you muſt ſuppole . And ſo on. 

When the ſecond term in any equation is wanting. it 
follows, that the equation has both affirmative and ne- 
« gative roots,” and that the ſum of the affirmative 
*« roots is equal to the ſum of the negative roots: by 
which means the coefficient of the 2d term, which is the 
ſum of all the roots of both ſorts, vanihes, and nrakes 
the ſecond term vaniſh, 

In general, ** The coefficient of the 2d term is the 
« difference between the ſum of the affirmative roots 
„roots and the ſum of the negative roots: and the 
operftions we have given ſerve only to diminiſh all the 
roots when the ſum of the affumative is greateſt, or in- 
creaſe the roots when the ſum of the negative is greateſt, 
ſo as to balance them, and reduce them to an equality, 

It is obvious, that in a quadratic equation that wants 
the ſecond term, there muſt be one root affirmative and 
one negative; and theſe muſt be equal to one another, 

In a cubic equation that wants the ſecond term, there 
muſt be either rwo affirmative roots equal, taken toge- 
ther to a third root that muſt be negative; or, two ne- 
gative equal to a third that muſt be poſitive. 8 

Let an equation xi—px*-+gx—r=0 be propoſed 
and let it be now required to exterminate the third 
„term.“ 

By ſuppoſing y=x—e, the coefficient of the 3d term 
in the equation of y is found (ſee equation /) to be 3e* 
—2pc+g. Suppoſe that coefficient equal to nothing, 
and by reſolving the quadratic equation 2e*—2 
you will find the value of e, which ſubſtituted for it in 
the equation y=x—e, will ſhew how to transform the 
propoſed equation into one that ſhall want the third term. 


The quadratic 3e*=-2pe-+9=, gives . 


So that the propoſed cubic will be transformed into an 
equation wanting the third term by ſuppoſing y=x— 
NA. or in PIE: 

3 


Dd 
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If the propoſed equation is of n dimenſions, the value 
of e, by which the zd term may be taken 8 is had 


b f . 
by reſolving the quadratic equation e br is 5 
=o, ſuppoſing —p and +9 to be the coefficients of the 
2d and 3d terms of the propoſed equation. 

The 4th term of any equation may be taken my by 
ſolving a cubic equation, which is the coefficient of the 
4th term in the equation when transformed, as in the 
former part of this chapter. Ihe fifth term may be ta- 
ken away by ſolving a biquaciatic ; and After the ſame 
manner the other terms can be exterminated if there 
are any. - | 

There are other tranſmutations of equations that, on 
ſome occaſions, are uſeful. 

An equation, as xi—px*+gx—r=0, may be tranſ- 
formed into another that ſhall 125 its roots equal to 
« the roots of this equation muluplied by a given quan- 
« tity,” as /, by ſuppoſing y==/F, and conſequently 
. and ſubſtituting this value for x in the propoſed 


. . 3 2 : 
equation, there will ariſe 2 +L =o, and mul- 


tiplying all by 4 . . - 0 ro, where 
the coeſſicient of the 2d term of the propoſed equation 
multiplied into /, makes the coefficient of the 2d term 
of the transformed equation; and the following cocth- 
cients are produced by the following coefficients of the 
_ propoſed equation, (as 9. , Ne.) multiplied into the 
powers of 'f* (/ „, &c.). * 

Therefore ** to transform any equation into another 
whoſe roots ſhall be equal to the roots of the propoſed 
equation multiplied by a given quantity (/),“ you nced 
only multiply the terms of the. propoſed equation, begin- 
ning at the 2d term, by /, , 7, //, &c. and put- 
ting y inſtead of x, there will ariſe an equation having 
its roots equal to the og of the propoſed equation mul- 
tiplied by (/) as required, / 

The trans formation mentioned above is of uſe when 
the higheſt term of the equation has a coefficient dif- 


| ferent from unity; for, by it, the equation may be tranſ- 


formed into one that ſhall have the cocfhicient of the high- 
eſt term unit. 

If the equation propoſed is ar *—px*+g95—7r=o, then 
transform the equation into one Whoſe robts are equal to 


the roots of the propoſed equation multiplied by (a). 


Jhat is, ſuppoſe y=ax or * and there will ariſe 
YL, 79 —r=o; ſo that 
a a a . 
y\—pr*+gaz—ra*=0, 
From which we eaſily draw this 


Rork. Change the unknown quantity x into another , 
prefix no coefficient to the higheſt term, paſs the 2d, 
multiply the following terms, beginning with the 34, 
by a, a“, 4, a*, &c, the powers of the coefficient 
of * bigheſt term of the propoſed equation, reſpec- 
uvely, , 


Thus the equation 3x%—1 3x*+1 4x+16=0, is tranſ- 


F 
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formed into the equation y)—1 33 *-+1 4x3Xx+16X9=0, 
or y *—1 23 *--42x+144=0. f 
Then finding the roots of this equation, it will eaſily 
be diſcovered what are the roots of the propoſed equation, 
ſince 3x=y, or x=}y. And therefore, ſince one of the 
values of y is —2, it follows, that one of the values of 


x is —. 
By the laſt rule, an equation is eaſily cleared of 
« fractions. Suppoſe the equation propoled is x — 


2 *. Multiply all the terms by the 


product of the denominators, you find 

mneXx*—neþXx* +meqXx—Mnr=0. 
Then (as above) transforming the equation into one that 
ſhall have unit for the coefficient of the higheſt term, 
you find | 
yI—nepXy *+m*e*ngty—1n*e*r=o. 

Or, neglecting the denominator of the laſt term. 
you need only multiply all the equation by un, which 
will give ö 
mn xx D e o. And 

e 
Wal a u n 
y Y—rpXy*+m . * O. 

Now after the values of y are found, it will be eaſy - 
to diſcover the values of x; fiace, in the firſt caſe, 
-L; in the ſecond, .. 

mne mn 

For example, the equation } 
x3#—$x-— go, is firſt reduced 
to this form-gx**%—gx—*$*>, and then transformed * 
into y #—123— 1 46=0. 
Sometimes, by theſe transformggions, ** ſurds are ta- 
« ken away.” As for example, 


The equation x = VN a=0, by putting 
JEM axx, or , is transformed into this equatice 
ow 


then 


a 
plying all the terms by a4/a, becomes 3 —pay*+goy 
So, an equation free of ſurds. But in order to 
make this ſucceed, the ſurd (4/a) muſt enter the alter- 
nate terms, beginning with the ſecond. 
© An equation, as x *—px*+gx—r=0, may be tranſ- 
formed into one whole roots ſhall be the quantities re: 


« ciprocal of x;” by ſuppoſing „ and JE or 


I py at +9x2. —r4/a=0, Which, by multi 
4 * 


(by one ſuppoſition), — becomes 2 —92 Ar 
1. 

In the equation of y, it is manifeſt, that the order of 
the coeſſicients is inverted; ſo that, if the ſecond term 
had been wrong 36 the propoſed equation, the laſt but 
one ſhould have been wanting in the equations of y and z. 
If the 3d hid been wanting in the equation propoſed, 
the laſt but two had been wanting in the equations of y 
and z, 

1 Another uſe of this transformation is, that rhe 757 


je 29s. 
eft rost in the one is tramormed into the leaſt root in 


Ib other. For ſince x = 7* and y it is plain, 
that when the value of x is greateſt, the value of y is 
leaſt, and converſely. 

How an equation is transformed fo as to have all its 
roots affirmative, ſhall be explained in the following 
chapter. 


Cup. XVII. Of finding the Roots of Equa- 
tions when tuo or more of the Roots are e- 
gual 10 each «ther. | 


t. Bros we proceed to explain how to reſolve equa- 
tions of all forts, we ſhall firſt demonſtrate 4o1 an equa- 
tion that has laue or more roots equal, is depreſſed to a 
lower dimer ſien; and its reſolution made, conſequently, 
more eaſy. And {hall endeavour to explain the grounds 
of this and many other rules we ſhall give in the remaiu- 
ing part of chis treatiſe, in' a more ſimple and conciſe 
manner than has hitherto been done, 

In order to this, we mult look back to the laſt chapter, 
where we find, that if any equation, as x *—px*+qx—7r=0, 
is propoſed, and you are to transform it into another that 
ſhall have its roots leis than the values of x by any given 
difference, as e, you are to aſſume y =x—e, and ſubſti- 
tuting for x its value y+e, you find the transformed 
equation, 


J3*+39% +36 + 65 
oer 
+ gf T+oe 
| — 7 
Where we nre to obſerve, 
1. That the laſt rerm (c3—pe?+ge—r) is the very 
equation that was propoſed, having e in place of x, 
29. The coefhciont of the laſt term but one is q0%— 
2p-+g, which is the quantity that ariſes by multiplying 
every term cf the lat coefhcient „-e e by the 
index of e in cach term, and dividing the product 
2þ-*+ge by the quantity e that is common to afl the 
terms, . 
35. The coeſſicient of the laſt term but two is 3, 
which is the quantity that ariſes by multiplying every 
term of the cogfficient laſt found (30 — 2petg) by the 
in lex of e in each tegm, and dividing the whole by ze. 

6 2. Theſe ſame obſervations extend to equations of all 
dimenſions. If it is the biquadratic x e = rx+ 
/= that is propoſed, then by ſuppoling y==x—e, it will 
be transformed into this other, 


A + 42% + 2 
D* 
o 2 

— 5 — 


+ 5 


Where again it is obvious, That the laſt term is the equa» 
tion that was propoſed, having e in place of x : That 
the laſt ter:2 but one has for its coclEcient the quantity 


20 


— 


E. 
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that ariſes by multiplying the terms of the laſt quantity 
by the indices of e in each term, and dividing the pro- 
duct by e: That the coefficient of the laſt term but two, 
(viz. 6e*—3þe+g) is deduced in the ſame manner from 
the term immediately following, that is, by multiplying. 
every term of 4e —2p2*+2ge—r by the index of e in 
that term, and dividing the whole by e multiplied into 
the index of y in the term ſought, that is, by eX2: And 
, 
the next term is — —— . 

The demonſtration of this may eaſily be made general 
by the theorem for finding the powers of a binomial, 
ſince the transformed equation conſiſts of the powers of 
the binomial ye that are marked by the indices of e in 
the laſt term, multiplied each by their coefficients 1, 
. +9, —r, +», &c. reſpectively. = 

(3. From the laſt two articles we can eaſily find the terms 
of the transformed equation without any involution, The 
laſt term is had by ſubſtituting e inſtead of x in the pro- 
poſed equation; the next term, by multiplying every 
part of that laſt term by the index of e in each part, 
dividing the whole by e; and the following terms in the 
manner deſcribed in the foregoing article ; the teſpective 
diviſors being the quantity e multiplied by the index of 
y in each term, | 

The demonſtration for finding when two or more rocts 
are equal will be eaſy, if we add to this, that “when 
the unknown quantity enters all the terms of any equa- 
tion, then one of uts values is equal to nothing.” As 
in the equation x*—px*+gx=0, where coco being 
one of the ſimple equations that produce x* — px* + 
9qx=0, it follows that one of the values of x is ©, Ia 
like manner, two of the values of x are equal to nothing 
in this equation * - =0; and three of them vaniſh 
in the equation X - =o, 

It is alſo obvious (converſely) that * if x does not en- 
« ter all the terms of the equation, . e. if the laſt term 
© be not wanting, then none of the values of x can be 
equal to nothing.“ for if every term be not multiplied 
by x, then x—0o cannot be a diviſor of the whole equa- 
tion, and conſequently © cannot be one of the values 
of x, If x* docs not enter into all the terms of the equa- 
tion, then two of the values of x cannot be equal to no- 
thing. If x? does not enter into all the terms of the 
equation, then three of the valucs of x cannot be equal to 
nothing, Cc. | 

{ 4. Suppoſe now 2 two values of x are equal to one 
another, and to e; then it is plain that two values of y 
in the transformęd equation will be equal to nothing: 
ſince Me. And conſequently, by the laſt 4 
the two laſt terms of the transformed equation muſt va- 
niſh. 

Suppoſe it is the cubic equation of { 1. that is pro- 
poſed, viz. x? —prigr—r=0; and becauſe we 
ſuppoſe x=e, therefore the laſt term of the transformed 
equation, vir. e)—pe*+go—r will vaniſh, And ſince 
tuo values of y vaniſh, the laſt term but one, viz. 
ze y—2per-+gy will vaniſh 74 the ſame time, So that 
2e*—2þe+9=0, But, by ſuppoſition, ex; therefore, 
when two values of x, in the equation, x%—px*+gr— 


S, gre equa), it follows, that 33 — h f , =D. And 
| thus, 


— 


| 
[ 


* 


"oP 
| . 
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thus, the propoſed cubic is depreſſed to a quadratic 
*© that has one of its roots equal to one of the roots bf 
„ that cubic,” | 5 | 
If it is the biquadratic that is propoſed, viz. x%— 
pero, and two of its roots be equal; 
then ſuppoſing cx, two of the values of y muſt vaniſh, 
and the equation of h 2. will be reduced to this form. 


Ae *+6e*y* i 
- % > ** = ©. -So that 
9 
ge? — 3þe* 2g e- go; or, becauſe X e, 
4* — % +$2qx o. 


In general, when two values of x are equal to each 
other, and to e, the two laſt terms of the transformed 
equation vaniſh: and — « if you multiply 
„the terms of the propoſe 
«© in each term, the quantity that will ariſe will be =o, 
* and will give an equation of a lower dimenſion than 
* the propoſed, that ſhall have one of its roots equal 
& to one of the roots of the propoſed equation.“ 

That the laſt two terms of the equation vaniſh when 
the values of x are ſuppoſed equal to each other, and to 
e, will alſo appear by conſidering, that ſince two values 
of y then become equal to nothing, the proquct of the 
values of y muſt vaniſh, which is equal to the laſt term 


of the equation; and becauſe two of the four values of 


y are equal to nothing, itþfollows alſo that one of any 
three that can be taken out of theſe four muſt be o; 
and therefore, the products made by - multiplying any 


three muſt vaniſh; and conſequently the coefficient of 


the laſt term but one, which is equal to the ſum of theſe 
products, muſt vaniſh, 

65. After the ſame manner, if there are three equal roots 
in the biquadratic & - - t=, and if „ be 
equal to one of them, three values of ) (=x—e) will 
vaniſh, and conſequently y* will enter all the terms of 
the transformed equation; which will have this form, 


a. 1 % % 20. 
OP” 

6e% —3pe+9=o; or, ſince er, therefore, 

8 and one of the roots of this qua- 
dratic will be equal te one of the roots of the propoſed 
biquadratic. ; | 

- this caſe, two of the roots of the cubic equation 

3—3þx*+2qx—r=0 are roots of the propoſed biqua- 

atic, becauſe the quantity 6x*—3px+9 is deduced 
from 4x*—3px*+2qx—r, by multiplying the terms by 
the indexes of x in each term. 

In general, whatever is the number of equal roots 
in the propoſed equation, they will all remain but one 
in the equation that is deduced from it, by multiplying 
* all the terms by the indexes of x in them; and they 
% will all remain but two in the equation deduced in the 
« fame manner from that;” and ſo of the reſt. 


So that here 


96. What we obſerved of the coefficients of equations 


transformed by ſuppoſing y=5x—e, leads to this caſy de- 
monſtration of this rule; and will be applied in the next 


chapter to demonſtrate the rules for finding the limits of 
equations, = | | 


equation by the indices of 
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It is obvious, however, that though we make uſe of 
equations whoſe ſigns change alternately, the ſame rea - 
ſoning extends to all other equations. 

It is a conſequence alſo of what has been demgnſtra- 
ted, that “ if two roots of any equation, as, 

„ xI—þx*+9x—7=0, are equal, then 
« multiplying the terms by any arithmetical ſeries, as, 
© a+3h, a+26, ab, a, the product will be =o.” 
or, ſince : , * 
ax\—apx*+agz—ar=o ; and 

3x *—2px+qXx<6bx=0, it follows that 

ax +3bx—apx*—2bpx* +aqz+bqgx—ar=0. 

Which is the product that ariſes by multiplying the 
terms of the propoſed equation by the terms of the ſe- 
ries, a+36, a+2b, a, a; which may repreſent any 
arithmetical progreſſion. 2 


Char. XVIII. Of the LIũ ITS of Equations, 


We now proceed to ſhew how to diſcover the limits 
of the roots of equations, by which their ſolution is 
much facilitated, 

Let any equation, as x*—px*+qx—1=9 be propoſed ; 
and transform it, as above, into the equation 


5e ze +65. 
. 
+ 9x toe 


— 


Where the values of y are leſs than the reſpective values 
of x by the d fference e. If you ſuppoſe e to be taken 
ſuch as to make all the coefficients of the equation of y 
poſitive, viz. -e +ge—r, 3e*—2pebg, 3e—P; 
then there being no variation of the ſigus in the equa- 
tion, all the values of y mult be negative; and confe- 

uently, the quantity e, by which the values of x are 
Eminithed, muſt be greater than the greateſt poſitive value 
of x; and conſequently muſt be the limit of the roots of 
the equation x%—px*+gx—r=0, g 

It is ſufficient therefore, in order to find the limit, to 
« inquire what quantity ſubſtituted for x in each of theſe 
« expreſſions x \—px*+gx—r, 3x*—2px+9, 3x—þ, 
« will give them all poſitive ;” for that quantity will be 
the limit required, 

How thele expreſſions are formed from one another, 

was explained in the beginning of the laſt chapter, 


ExAur. If the equation & — 2x* — 10x3*+ 30K ＋ 
63x+120=0 is propoſed; and it is required to deter- 
mine the limit that is greater than any of the roots; you 
are to inquire what integer number ſubſtituted for x in the 
propoſed equation, and following equations deduced from 
it by F3. chap, 17. will give, in cach, a poſitive quantity, 

| gxf*—B8x3—-30x*+60x-+63 
gxi—6x*— 15x +15 
Fu" png mJ 
Tx —2, 

The leaſt integer number which gives cach of theſe 
politive, is 2; Which dhercſore is the linut of the roots 

of 


. a 1 .8S 
of Go propaleT equation or a number that exeeeds the 
greateſt poſitive root. | 
If the bimir of the negative roots is required, you may 
(by chap. 16.) change the negative into — roots, and 
then proceed as before to ſiad their limits Thus, in the 
example, you will find, that —3 is the limit of the nega- 
tive roots, So that the fire roots of the propoſed equa- 
tion are betwixt —3 and +2. a 

Having found the limit that ſurpaſſes the greateſt po- 
firive root, call it /. And if you aſſume -, and 
for x ſubſtitute -, the equation that will ariſe will 
bave all its roots poſitive; becauſe »: is ſuppoſed to ſur- 
paſs all the values of x, and conſequently m—x (=) muſt 
Aways be affirmative, And, by this means, any equa- 
tien may be changed into one that ſhall have all its roots 
_ affirmative. © 
Ot, if n repreſent the limit of the negative roots, 
then by aſſuming y=x+-, the propoſed equation ſhall be 
trans formed into one that ſhall have all its roots afhrma+ 
tive; for n being greater than any negative value of x, 
it follows, that y=x+- muſt be always poſitive, 

The greateſt negative coefficient of any equation in- 
creaſed by unit, always exceeds the greateſt root of the 
equation. 

To demonſtrate this, let the cubic x3—px*—qz— 
o be propoſed; where all the terms are negative ex- 
cept the firlt., Aſſuming y=x-=e, it will be transformed 
into the following equation 


(4) »'+39*+3e%+ 0 
—þy* rapper? 
3 
— 
re. Let vs ſuppoſe that the coefficients p, g, r, are 
equal to each other; and if you alſo ſuppoſe ezp+1, 
then the laſt equation becomes 


(B) z*+2þy*+p*>+1 
Tv +23 =0; 
„ VP 

where all the terms being poſitive, it follows that the 
values of y are all negative, | and that conſequently e, or 
*, is greater than the greateſt value of x in the pro- 
poſed. equation.” , . 

2%. If ander be not =p, but leſs than it, and for e 
you ſtill ſubititute p-+1 (ſince the negative part (—gy—ge 


becomes lefs, the poſitive remaining undiminiſhed,) d for- 
tori, all the coefficients of the equation () become 
politive, And the ſame is obvious if g and r have poſi- 
tive ſigns, and not negative ns, as we ſuppoſed, It 
appears therefore, that if, in any cubic equation, þ 
© be the greateſt negative coefficient, then p41 mult ſar- 
* paſs the greateſt value of x." 

3*. By the ſame reaſoning it appears, that if g be 
the greateſt negative coefficient of the equation, and 
ir, then there will be no variation of the ſigns in 
the equation of y : for it appears from the lalt article, 
chat if all the three (p, g, ,) were equal to one another, 
and e equi to any one of them increaſed by unit, as to 
q F1, then all the terms of the <quariod () would be 

Vor. I. No, g. 3 
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'E 
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poſitive. Now if e be ſoppoſed iN exmal to ę C, and 


and r to be leſs than g, then, a Hrtieri, all theke 
terms will be poſitive, the negative part, which involves 
þ and r being diminiſhed, while the poſitive part and the 
negative involving q remain as before. 

4*. After the ſame manner it is demonſtrated, that if 
r is the greateſt negative coefficient in the equation, and 
e is ſuppoſed t, then all the terms of the equztion 
(A) of vll be poſitive; and conſequently r+1 will be 

ter-than any of the values of x. 

What we have faid of the cubic equation x%px*+ 
gx—r=0, is eaſily applicable to others. 

In general, we conclude, that “ the greateſt negative 
% coethcient in any equation increaſed by unit, is always 
« a limit that excecds all the roots of that equation,” 

Bur it is to be obſerved at the ſame time, that the 

ateſt negative cocflicient increaſed by unit, is very 
eldom the nere limit: that is be{t diſcovered by the 
rule in the beginaing e this chapter. : 

Having ſhewn how to change any propoſed equation 
into one that ſhall have all its roots aſhrmative ; we ſhall 
only treat of ſuch as have all their roots poſitive, in what 
remains celating to the limits of equations. 

Any ſoch equation may be repreſented by x- 
eK — &, Kc. =20, whole roots are 4, b, c, d, &c. 

And of all ſuch equations two liquts are eaſily diſco- 
vered from what precedes, viz. o, Whici is lefs than the 
leaſt, and e, found as directed in the beginning of this 
chapter, which ſurpaſſes the greateſt root of the equation, 

es beſides theſe, we ſhall now ſhew how to find o- 
ther limits betwixt the roots themſelvzs, And, for this 
purpoſe, will ſuppoſe a to be the leaſt root, b the ſecond 
root, c the third, and ſo on; it being arbitrary. 

If you ſubſtitute o in place of the unknown quantity, 
putting x=0, the quantity that will ariſe from that ſup- 
poſition is the laſt tetm of the equation, all the others 
that involve x vaniſhing, 

If you fubſtitute for x a quantity leſs than the le 
root a, the quantity reſulting will have the ſame fign as 
the laſt term; that is, will be poſitive or negative ac- 
cording as the equation is of an even or odd number of 
0 Sang For all the factors x-—2, x—b, x—cp &c. 
will be negative, and their product will be ps/irive or ne- 

ative according as their nufiber is even or odd, 

If you ſubſtitute for x a quantity greater than the leaſt 
root a, but leſs than all the other roots, then the ſign of 
the quantity reſulting will be contrary to what it was be- 
fore ; becauſe one factor (x — a) becomes now politive, 
all the others remaining negative as before. 

If you ſubſtitute for x a quantity greater than · che two 
leaſt roots, bat lefs than all the tell, both the faftory 
x—, , become poſitive, and the reſt remain as 
they were. So that the whole product will have the 
ſame ſign as the laſt term of the equation, Thus ſucceſ⸗ 
lively placing inftcad of x quantities that are limits be- 
twixt the roots of the equation, the quantities that re- 
ſult will have alternately the ſigns + and —. And, 
converſely, ** if you find quantities which, ſubſtituted in 
« place of x in the propaſed he ty do give alter- 
« nately poſitive and negative tclults, Vioſe quantities 
nate the limirs of that equation.“ b 
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I: is uſeful to obſerve, that, in general, . when, by which is the Beg leſs than any of the roots) four K. 


4 ſubſtituting any twa numbers for x in any equation, 
the reſults have contrary ſigns, one or more of the 


** roots of the equation muſt be betwixt thoſe numbers. 
Thus, in the equation, x%—2x*—5=0, if you ſubſti- 


tute 2 and 3 for x, the reſults are —5, +4; whence it 
follows, that the roots are betwixt 2 and 3: for when 
theſe reſults have different figns, one or other of the 
factors which produce the equations muſt have changed 
its ſign ; ſuppoſe it is x=e, then it is plain that # muſt 
be betwixt the numbers ſuppoſed equal to x. | 

Let the cubic equation x *—px*+qgx—r=0 be pro- 
poſed, and let it be transformed, by aſſuming y=x—e, 
into the equation 


„ 1% +3e%y + 6? q 
. 

| + 0 T9 
| 1 
g = us ſuppoſe : equal ſucceſſively to the three values 
of x, beginning with the leaſt value; and becauſe the 
laſt term -e e- will vaniſh in all theſe ſuppoſi- 
tions, the equation will have this form, 


| J* +309 Þ+ ge 
n 
> HOP +7 


where the laſt term 3e*—-2þ-+9 is, from the nature of 
equations, produced of the remaining values of , or of 


- the/exceſſes of two other values of x above what is ſup- 


poſed equal ro e; ſince always y=x—e, Now, 

1. If e be equal to the leaſt value of x, then thoſe 
two exceſſes being both poſitive, they will give a poſitive 
product, and conſequently 3e — 2 : will be, in this 
caſe, poſitive. 

5 If e be equal to the ſecond value of x, then, of 


thoſe two exceſſes, one being negative and one poſitive, 


their product 3+-*—2pe+g, will be negative. 

3%. Ife be equal to the third and greateſt value of x, 
then the two exceſſes being both negative, their product 
ge* —2pe+9 is poſitive, Whence, 

If in the equation 3-*—2pe-+9=0, you ſubſtitute ſuc- 
ceſfively in the place of e, the three roots of the equa- 
tion eI—pe*+ge—r=0, the quantities reſulting will 
ſucceſſively have the ſigns +, —, +; and conſequently 
the three roots of the cubic equation are the limits of 

e roots of the equation 3 — 2pe+q=0. That 
is, the leaſt of the roots of the cubic is leſs than the 
leaſt of the roots of the other; the ſecond root of 
the cubic is a limit between the two roots of the other ; 
and the greateſt root of the cubic is the limit that ex- 
ceeds both the roots of the other, 

We have demonſtrated, that the roots of the cubic 
equation e)—pe*+ge—r=» are limits of the quadratic 
ge*—2pe+9g; whence it follows { converſely ) that the 
roots of the quadratic 3e*—2pe-+9=0 are the limits be- 
tween the elt and ſecond, and between the ſecond and 
third roots of the cubic e*—pe*4-ge—r=o. So that if you 
fiad the limit that excecds the greateſt root of the cubic, 
by the beginning of this chapter you will have (with 0, 
| 
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mits for the threeroots of the propoſed cubic. 
It was demonſtrated in chap. 17. $3. how the quadratic 
30 — 2e +9 is deduced from the propoſed cubic e*— 
b e o, -viz. by multiplying each term by the 
index of e in it, and then dividing the whole by e; und 
what we have demonſtrated of cubic equations is eaſily 
extended to all others; fo that we conclude that the 
« laſt term but one of the transformed equation is the 


equation for determining the limits of the propoſal 


« equation.” Or, that the equation ariſing by multi- 
plying each term by the index of the unknown quantity 
in it, is the equation whoſe roots give the limits of the 
propoſed equation; if you add to them the two mention - 
ed in p. 109. col. 2. par. 4. = 

For the ſame reaſon, it is plain that the root of the 
ſimple equation 3e—f=o, (i. e. 4p) is the limit be- 
tween the two roots of the quadratic 3e*—2pe+g=o. - 
And, as ge*—3pe*+292—r=0 gives three limits of the 
equation “ — pe I+ge*—re+5 =6, fo the quadratic 
6e — 3þe+9=o gives two limits "that are betwixt the 
roots of the cubic 4 — 3e ＋ 29e —r =0 ; and 
4e—þ=0o gives one limit that is betwixt the two roots 
of the quadratic 6e*—3pe4-g=o, So that we have a 
complete ſeries of theſe equations ariſing from a ſimple 
equation to the propoſed, each of which determines the 
limits of the following equation. | 

If two roots in the propoſed equation are e ual, 
then “ the limit that ought to be betwixt them muſt, 
* in-this caſe, become equal to one of the equal roots 
„ themſ{clves.” Which perfectly agrees with what was 
demonſtrated in the laſt chapter, concerning the rule for 
finding the equal roots of equations. 

Aud, the fame equation that gives the limits, givin 
alſo one of the equal roots, when two or more are equal, 
it appears, that if ypu ſubſtitute a limit in place 
« the unknowr#Quantity in an equation,” and, inſtead 
of a poſitive or negative reſult, it be found =o, then you 
may conclude, that “ not only the limit itſelf is a root 
of the equation, but that there are two roots in that 
equation equal to it and to one another.“ 

It having been demonſtrated, that the roots of the 
equation x —px*+9x—r=0 are the limits of the roots 
of the equation 3x*—2px+9=0, the three roots of the 
cubic equation, which ſuppoſe to be a, b., c, ſubſtitared 
for x in the quadratic 3x*—2pax+g, mult give the re- 
ſults poſitive and negative alternately. Suppoſe theſe 
three reſults to be TN. MH, +L; that is, 34%— 
2pa+gp=N, 23b*—2pbbg=—M, 2c*—2pc+g=L; and 
fince a%—p2a*+qa—r=0, and 34%—2pa*+ga=N Xa, 


ſubtracting the former multiplied into 3 from the latter, 


the remainder is pa*—29a+3r=N*a, In the ſame 
manner pb*—29b+3r=—MX36, and pc —=2gc+3r=+ 
Le. Therefore px *—2qx+3r is ſuch a quantity, that 
if, for x, you fubſtitute in it ſucceſlively a, b, e, the re- 
ſults will be TNG, — Mö, +LXc. Whence a, l, c. 
are limits of the equation px *—29x+3r=0, by p. 109. 
col. 2. par. 8. and, converſely, the roots of the equation 
pr *—2qx+3r=0 are limits between the firſt and ſecond, 
and between the ſecond and third roots of the cubic x!— 
px *+9x—r=0, Now the equation Ba - 5 
' \ 


riſes from the propoſed cubic by multiplying the terms. 
of this latter by the arithmetical p o. — 1. —2z 


the roots of the equation px *—29xt+3rx— 450 are 

limits of the equation x%—px +qx* —rx+5=0. . , * 
Or, multiply the terms of the equation ; 

oo Oberg 

by 3“, a+2b, a+6, @ 


ax\—apx Yagx—ar (=o) 3 
+36bx)\—2bpx*bbgx (=3x Nx.) 


Any arithmetical ſeries where à is the leaſt term, and 6 
the common difference, and the products (if you ſubiti- 
tute for x, ſucceſſively, a, 6, e, the three roots of the pro- 
poſed cubic) ſhall be TN,. — Mxbx+Lx6x. For the 
firſt part of the product aXx)\—px*+qz—r=0; and 
a, b, c, being limits in the equation 3x *—2px+9=0, 
their ſubſtitution muſt give reſults V , L, alternately 
poſitive and negative. 

In general, the roots of the equation x" -e 
*r A, &c, So are limits of the roots of the 
equation mx"—"—1—1Xpx"—*bn—2Xgx"—=—1—3X 
rx%—++, &c, =o; or of any equation that is deduced from 
it by multiplying its terms by any arithmetical progreſ- 
ſion, a=, grab, i, Ab, &c. And, con- 
verſely, the roots of this new equation will be limits of 
the propoſed equation | 
* en, &c. o. 


„If any roots of the equation of the limits are im- 
«« poſſible, then muſt there be fome roots of the propoſed 
equation impoſkble,” For as (in p. 110. col. 1. par. 2.) 
the quantity 3e*—2pe+g was demonſtrated to be equal to 
the produ of the exceſſes of two valu*s of x above the 
third ſuppoſed equal to e; if any impolſible expreſſion 
be found in thoſe exceſſes, then there will of contequence 
be found impothble expreſRoons in theſe two values of x, 

And “ from this ovſcrvatign rules may be deduced for 
« diſcovering when there are impoſſible roots in equa- 
tions. Of which we ſtall treat afterwards. 

Beſides the method already explained, there are others 
by which limits may be determined which the root of 
an equation cannot exceed, 

Since the ſquares of all real quantities are affirmative, 
it follows, that “ the ſum of the ſquares of the roots of 
any equation mult be greater than the ſquare of the 
© greatelt root,” And the ſquare root of hat ſum will 
therefore be à limit that muſt exceed the greatelt root of 
the equation, 

If the equation propoſed is &“ X- 43 — 
** ., %c, So, then the ſum of the ſquares of che 
roots (p- 103. col. 1. par, 1) will be p*—2g. So that 


— — 


747 will exceed the greateſt root of that equation. 
Or if you find, by p. 102. col. 1. par. 4. the ſum of 
the 4th powers of the roots of the equation, and extract 


the biquadratic root of that ſum, it will alſo exceed the 


gieatett root of the,equation, 
If you find a mfan proportional between the ſum of 
the ſquares of any two roots, a, ö, and the ſum of their 
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—3: And, in the ſame manner, it may be ſhewa- that 


. B) X }1o 4 ah ILL 
biquadrates (a*+64,) this mean proportional will be 
air een | And the ſum of the cubes is 
43453, Now, ſince a*——2a5-+d* is the ſquare of a—d, 
it muſt be always poſitive ; and if you multiply it by a*5*, 
the product 25 — 22 0 0 will alſo be politive; 
and N 4 ⁹ vr will be always greater than 
223. Add %, and we have 2 2 0 ＋ 
greater than a®*+2a"53-+b*; and extracting the root 

< 
ee ard) vi greater than a v. And the 
ame may be demonſtrated of any number of roots what- 
ever. 

Now, if you add the ſum of all the cubes taken affir- 
matively to their ſum with their proper ſigns, they will 
give double the ſam of the cubes of the affirmative roots. 
And if you ſubtract the ſecond fum from the firſt, there 
will remain double the ſum of the cubes of the negative 
roots. Whence it follows, that half the ſum of the 
„ mean proportional .betwixt the ſum of the ſquares 
« and the ſum of the biquadrates, and of the ſum 
of the cubes of the roots with their proper ſigns, ex- 
«« ceeds the ſum of the cubes of the afirmauve roots: 
and ** half their difference exceeds the ſum of the cubes 
of the negative roots,” And, by extracting the cube 
root of that ſum and difference, you will obtain limits 


that ſhall exceed the ſums of the athrmatzve and of the 
negative roots, And fince it is e frpm what has 
been already explained, to diminiſh the gts of an equa- 


tion ſo that they all may become negative but one, it ap- 
pears how, by this means, you may approximate very 
near to that root. But this does not ſerve when there 
are impoſſible roots. 

Several other rules like theſe might be given for limi- 
ting the roots of equations. We hall give one not men- 
toned by other authors. 

In a cubic x - ,o, fnd g*—2pr, and call 
it “; then ſhall the greatelt root ot the equation always 
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be greater thay LIN or < And, 


In any equationþ*—px*—"+qx*—=*—ex*—3+, &c. , 
fag Tl, aud extrading the root of the 4th 
n 


power out of that quantity, it ſhall always be lefs than 
the greateſt root of the equation. 
2:4 


Cuar. XIX. Of the Reſolution of Equations, 
all whoſe Roots are commenſurate. _ 


Ir was demonſtrated in chap. 15. that the laſt term of 
any equation is the product of its roots : from which it 
follows, that the roots of an equation, when commenſu- 
rable quantitics, will be found among the diviſors of the 
laſt term. And hence we have, fpr the refolution of e- 
quations, this f 
Rotz. Bring all the terms to one ſide of the equation, 

find all the diviſors of the laſt term, and ſubſtirure 

them ſucceſlively for the unknown quantity in the equa- 
tion. So ſhall that diviſor which, fublltuted in this 
manncr, 
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manner, gives the reſult æo, be the root of the pro- 
poſed equation. | 


equation is to be reſolved, 


x Y=—3ax*+24a*x—24*b 
— bx*-+3abx F =. 

where the laſt term is 24*6, whoſe ſimple literal diviſors 
* a, b, 2a, 2b, each of which may be taken either 
poſitively or negatively : but as here wew-fand where are 
variations of ſigns in the equation, we need only take 
them poſitively, Suppoſe he firſt of the diviſors, 
and ſubſtituting @ for x, the equation becomes 


For example, ſuppoſe this 


Ei: | gh Mal 5 or, 3a —34 34 6—34 b O 
S> that, the whole vaniſhing, it follows, that @ is one 
of the roots of the equation. 

After the ſame manner, if you ſubſtitute ö in place of 
x, the equation 13 


BY—3ab*+24*0—24*b 5 
— 3 +3ab* ; | jr 


which vaniſhing, ſhews hto be another root of the equa- 
tion | N 4 

Again, if you ſubſtitute 24 for x, you will find all 
the terms def.roy one another ſo as to make the ſum =0, 
For it will then be 


8 1244 240 
—42*b+61*6 } =. 


Whence we find, that 22 is the third root of the equa- 
tion. Which, after the firit two (K, +5,) had been 
found, might have been collected from this, that the laſt 
term being the product of the three roots, +2, +4, be- 
ing known, the third muſt neceſſarily be equal to the laſt 


term divided by the product ab, that is, = e. 


Let the roots of the eubic equation 

. xI—2x*—-33x+90=0 be required. 
And firſt the diviſors of 90 are found w be 1, 2. 2, 5, 
6, 9, 10, 15, 18, 30, 45, 90. If you ſubſtitute 1 for 
x, you will find x*—2x*-—33x+90=56; ſo that 1 is 
not a root of the equation. If you ſubſtitute 2 for x, 
the refult will be 24: but, putting gz, you have 
x\Y—2x*—33x+90=27—18—99+90=117—117=0, 
So that three is one of the roots of the propoſed equa- 
tion, The other afirmative root is +5; *nd after you 
find it, as it is manifeſt from the equation, that rhe other 
root is negative, you are not to try any more diviſors ta- 
Len poſitively, but to ſubſtitute them, negatively taken, 
for x : and thus yo find, that —6 1s the third root, 
For putting x=—6, \you have 

. xXY—ax?—3;3x+y0=—216—72+198+g0=0, 

This lait root might have been found by dividing the 

laſt term 90, having its ſign changed by 15, the product 
of the two roots already found. 

When one of the roots of an equation is found, in 
order to find the reſt with leſs trouble, divide the propo- 
ſed equation by the {imple equation which you arc to de- 
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duce from the root already found, and the quotient ſhall 


give an equation of a degree lower than the pro q 

whoſe roots will give the remaining roots — 2 5 
As for example, the root +3, firſt found, gave x=2, 

or x—3=0, whence dividing thus, ? ; 


x=3) x3—2x%—3 3x+90 (x*+x—30 
xXI=——zx* 
x*—33x+90 


x*—3x 


—3ox+90 
—30x+Fg0 


o 0 


The quotient ſhall give a quadratic equation x*+x—36 
So, which muſt be the product of the other two {imple 
equations from which the cubic is generated, and whoſ, 
roots therefore muſt be two af the roots of that cubic. 

Now the roots of that quadratic equation. are eaſily 
found, by chap. 12. to be + 5 and —6, For, 


x*+:x=30 
add 4. x*+x+3=zo tin" 
<L... == = 
and , , x==%—1==+5 or —6, 


4 


* 


After the ſame manner, if the hiquadratic x - 27. 
25x*+26x+120=0 is to be reſolved; by ſubſtituting 
the diviſors of 120 for x, you will find, that +3, one 
of thoſe diviſors, is one of the roots; the ſubſtitution os 
3 for x giving 81—54—225+78-H120=279—27y=0. 
And therctore, dividing the propoſed equation by x—3, 
you mult inquire for the roots of the cubic & - 
—40=9, and finding that +5, one of the diviſots of 
40, is one of the roots, you divide that cubic by x—, 
and the quotient gives the quadratic x *-+6x+8=0, whole 
two roots are —2, —4. So that the four roots of the 
biquadratic are +3, +5, —2, —4- 

This rule ſuppoſes that you can find all the diviſors of 
the laſt term; which you niay always do thus. 

« If it is a ſimple quaniity, divide it by its leaſt divi- 
«« ſor that exceeds unit, and the quotient again by its 
leaſt diviſor, proceeding thus till you have a quotient 
„that is not diviſible by any number greater than unit, 
+ This quotient, with theſe diviſors, ate the firſt gr 
« ſimple diviſers of the quantity. And the Products Ge 
„the multiplication of any 2, 3, 4, Cc. of them are 
„ the compeund diviſors.” 

As to find the diviſors of 60; firſt I divide by 2, 
and the quotient 30 again by 2, then the the next quo- 
15,by 3, and the quotient of this divihon 5 is not farther 
diviſible by any integer above units; fo chat the ſimple 
diviſors are, 

3, 2 Jo $3 

The products of two, 4, 6, 10, 15. 

The products of three, 12, 20, 30. 
The product of all four, r. , 60. 

The diviſors of go are found after the ſame manner; 

Simple 


A L G E 
Simple Uiviſors, 2, 3, 3, f. ; 
The products of two, . 6, 9, 10, 15. 
The products of three, . . 18, 30, 45. 


e product of all four, ..” ,.. .. 90. 


The diviſors abb. | 
e ſimple diviſors, 3, 7, a, 3, 3. 


The products of two, 21, 3a, 30, 7a, 7b, ab, bb. 
The products of three, 214, 215, 345, 365, Jab, 
755, abs. 
The products of four, 2145, 2145, zb, 7400. 
The products of the ive, , , 32106. 


But as the laſt term may have very many diviſors, and 
the labour may be very great to ſubſtitute them all for 
the unknown quantity, we ſhall now ſhew how it may be 
abridged, by limiting to a ſmall number the diviſors you 
are to try. And, firſt, it is plain, from p. 109. col. 1. 
par. 4. that © any diviſor that exceeds the greateſt nega- 
* tive coefficient by unity is to be neglected.” Thus, in 
reſolving the equation x*—2x *—25x*+26x+120=0, as 
25 is the greateſt negative coeflicient, we conclude, that 
the diviſors of 120 that exceed 26 may be neglected. 

But the labour may be ſtill abridged, if we make uſe of 
the rule in the beginning of ch. 18. that is, if we find the 
number which ſubſtituted in theſe following expreſſious, 


x*—2x\.—2;5x*+26++120, 
2x) —2x*—25x +13, 
6x*—6x — 25. 


21. 


will give in them all a poſitive reſult: for that number 
will be greater than the greateſt root, and all the diviſors 
of 120 that excecd it may be neglected. 

That this inveſtigation may be catier, we ought to be- 
gin always with that exprehon where the negative roots 
teem to prevail moſt; as here in the quadratic expreſhon 
6x*—6x—25; where finding that 6 ſubltitured fos x 
gives that expreſſion poſitive, and gives all the other ex- 
preſhons at the ſame time poſitive, I conclude, that 6 is 
greater than any of the roots, and that all. the diviſors 
of 120 that exceed 6 may be fieglected. | 

It the equation x?+11x*+10x—72=0 is propoſed, 
the rule of p. 109. col. 1. par. 4. does not help to abridge 
the operation; the laſt term itſelf being the greateſt nega- 
tive term, But, by chap. 18. we inquire what number 
ſubſtituted for x will give all theſe expreſſions poſitive. 
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Where the labour is very ſhort, -ſince we need only at- 
tend to the firſt expreſſion; and we ſee immediately that 
4 ſubitituted for x gives a poſitive reſult, whence all the 
Civiſors of 72 that exceed 4 are to be rejected; and thus 
by a few trials, we find, that +2 is the poſitive rout of 
the equation. . Then dividing the equation by x—2, and 
reſolving the quadratic equation that is the quotient of 
the diviſion, you find the other two roots to be —9, and 
nm 

But there is another method that reduces the diviſors 
of the laſt term, that can be uſeful, itill to more narrow 
limits, 

Suppoſe the cubic equation & t -o is pro- 
poſed to be reſolved. Transform it to an equatioa whoſe 
roots ſhall be lefs than the values of x by unity, aſſu- 
ming y=x—1. And the laſt term of the transformed 
equation will be 1—p+g—-; which is found by ſubſti- 
tuting unit, the difference of x and y, for x, in the pro- 
poſed equation; as will cafily appear from p. 106. I I 
par. 45 where, when y=x—e, the laſt term of the tranſ- 
formed equation was -e. 

Transform again the equation xI—p *+qr—r=o, by 
aſſuming y=x+1, into an equation whoſe roots ſhall ex- 
ceed the values of x by unit, and the laſt term of the 
transformed equation will be —1—p-—9—-, the ſame 
that ariſes by ſubſtiruting —1, the difference betwixt x 
and y, for x, in the propoſed equation, | 

Now the values of x are, ſome of the diviſors of r, 
which is the term left when you ſuppoſe „ro; and the 
values of the y's are ſome of the diviiors of +1—p+g 
—r, and of —1—p—g—r, reſpetively. And theſe 
values are in arithmetical progreſhon increaſing by the 
common difference unit; becauſe x—1, x, x+1, are in 
that progreſkon, And it is obvious the ſame reafoning 
may be extended to any eqyation of whatever degree, 
So that this gives a general method for the refulution of 
equations hte roots are commentiacable, 


Ruvts. Subſtitute, in place of the unknown quantity, 
ſucceſſively the terms of the progreſſion, 1, o. —1, 
&c. and find all the divifors of the ſums that reſult; 


« then take out all the arithmencal progrelhons you can 


find among thele diviſurs, whale common difference is 
unit; and the valucs of x will be among the diviſors 
ariſing from the ſubſtitutions of x=o that belong to 
theſe progreſſions, The values of x will be affirmative 
when the arithmetical progrethon increaſes, but nega- 
tive when it decreaſes, 


x\+11x*+101—72 Exaur. Let it be required to find o of the roots 
2x*+22x-+10 of the equation x\—x*-—10x+6=0, The operation is 
2x+11. thus; 
. 

| upfe/. R-{ult. * Divifors. Arith. Preg .decr. 

1 © + 3: — 411-224 4 

x = 0 > xI—-x*-—jox+6= 4+ 1,2, 3, 43 gives x$Z=—3 

— a C 41415237» 1412 | 


Where the ſoppoſitions of x=1, x=0, x=—1, give the 
any xI—=x*-— 10x+6 cqual to —4, 6, 14; among 
Whoſe divifors we find orly one Sitheverical progreihon 
„Vos l. No. 5. 3 


4, 3, 2; the term of which, oppoſite to the ſuppoſition 
of o, being 2, and the feries decrealing, we try if 
z ſubſtiteted- for x makes the equation vadiſb; which 

F 1 ſucceeding 


rr, R ⁰¹eꝛmñ , 


— ä—ũꝛ—ñ— — ACT — — — — — — 


4 


G 
Then divi- 


I14 A 


ſacceeding one of its roots muſt be —3. 


ding the equation by x+3, we find the roots of the 
(quadratic) quotient x*—4x+2=0 are 24/2. 


E 


B R A: 
If it is required to find the roots of the equation 


x? — 3x* — 46x — 72 = ©, the operation will be 
thus ; 


[Reſults 


Diviſcrs, 


[Progreſions.) 


— 12 1,2, 3, 4,5, 6,8, 10, 12, 15, 20, 24, 30, 40, 60, 120 
—— 72 1,2, 3, 4,6, 8, 9, 12, 18,24, 36,72. : 


HH 
9234 
— ASE 


X=—1 — 30/1,2,3,5,0,10,15,30. 


Of theſe four arithmetical progreſſions having their 
common difference equal to unit, the firſt gives x=9, the 
others give x=—2, - 3, x=—4; all which ſuc- 
ceed except x=—3 : ſo that the three values of x are 
+3, —_—_ 


| Chap. XX. Of the Reſolution of Equations 
by finding the Equations of a lower Degree 


£ 


that are their Diviſors. 


To find the roots of an equation is the ſame thing as 
to find the ſimple equations, by the multiplication of 
which into one another it is produced, or, to find the 
ſimple equations that divide it without a remainder. 

If ſuch ſimple equations cannot be found, yet if we 
can find the quadratic equations from which thEpropoſed 
equation is produced, we may diſcoyer its roots after- 
wards by the reſolution of theſe quadratic equations, 
Or, if neither theſe {imple equations, nor theſe quadra- 
tic equations can be found, yet, by finding a cubic of 
-biquadratic that is a diviſor of the propoſed equation, 
we may depreſs it lower, and make the ſolution more 
ealy, * 

"<2 in order to find the rules by which theſe divi- 
ſors may be diſcovered, we ſhall ſuppoſe, that 


ſimple 
55 the 3 quadratic 


cubic 


A1 
mx*—nx+r 
mx —nx*+rx—s 


diviſors of the propoſed equation; and if E repreſent 
the quotient ariſing by dividing the propoſed equation by 
that diviſor, then 

Ex-, 

ExXxm:*—nx+r, 
Or, Exms)—nx*+rx——, will repreſent the propoſed 
equation itſelf, Where it is plain, that “ ſince i is the 
«« coeflicient of the higheſt term of the diviſors, it muſt 
be a divifor of the coefficient of the higheſt term of 
« the propoſed equation.“ 

Next we are to obſerve, that, ſuppoſing the equatiGn 
has a ſimple diviſor a -n, if we ſubſtitute in the equa- 
tion Ex-, in place of x, any quantity, as a, then 
the quantity that will refult from this ſubſtitution will 
neceſſarily have h for one of its divifors : ſince, in 
this ſubſtitution, a- becomes a-. 

If we ſubſtitute ſucceſſively for x, any arithmetical 
progreſſion, a, a—e, a—2e, &c. the quantities that will 


reſult from theſe ſublticutions will have among their di- 
viſors eds 


* 


max, 

ma- ne-, 

ma—2me—n, which are alſo in arichmetical pro- 
greſſion, having their common difference equal to me. 

If, for example, we ſubſtitute for x the terms of this 
progreſſion, 1, o, —1, the quantities that reſult have a- 
mong their diviſors the arithmetical progreſſion Mn, 
—1, --=; or, changing the ſigns, n—2m, u, m 
Where the difference of the terms is , and the term 
belonging to the ſuppoſition of x=o is . 

It is manifeſt therefore, that when an equation has any 
ſimple diviſor, if you ſubſtitute for x the progreſſion 1, 
o, —1, there will be found amongſt the diviſors of the 
ſums that reſult from theſe ſubſtitutions, one arithmetical 
progreſhon at leaſt, whoſe common difference will be unit 
or a diviſor » of the coefficient of the higheſt term, and 
which will be the coefficient of x in the ſimple diviſor re- 
quired: and whoſe term, arifing from the ſuppoſition 
of x=0, will be n, the other member of the ſimple di- 
viſor Ma-. 

From which this rule is deduced for diſcovering ſuch 
a ſimple diviſor/ when there is any. 


RuLe. Subſtitute for x in the propoſed equation ſuc- 
ceſſively the numbers 1, 0, —1. Find all the divi- 
ſors of the ſums that reſult from this ſubſtitution, and 

take out all the arithmetical progreſſions you can find 
amongſt them, whoſe difference is unit, or ſome divi- 
ſor of the coethcient of the higheſt term of the equa- 
tion. Then ſuppoſe n equal to that term of any one 
progreſhon that ariſes from the ſuppoſition of x=0, 
and = the foreſaid diviſor of the cocthcient of the 
higheſt term of the equation, which x is alſo the dif- 
ference of the terms of this progreſhon ; ſo ſhall you 
have mx—1 for the diviſor required, * 


You may find arithmetical progreſſions piving diviſors 
that will not ſucceed ; but if there is any diviſor, it will 
be found thus by means of theſe arithmetical progreſſions. 

If the equation propoſed has the coefficient of its 
higheſt term t, then it will be i, and the diviſor 
will be A-, and the rule will coincide with that given 
in the end of the laſt chapter, which we demonſtrated 
after a different manner; Yor the diviſor being u. the 
value of x will be Tu, the term of the progreſſion that 
is a diviſor of the ſum that ariſes from ſuppoſing x=o, 
Of this caſe we gave examples in the laſt chapter ; and 
though it is eaſy to reduce an equation whole higheſt 
term has a coefhcient different from unit, to one where 
that coefficient ſhall be unit, by p. 106. col. 1. par. 6.; 

et, without that reduction, the equation may be reſolved 
y this rule, as in the following 


ExAur. 


A L G 
Suppoſe 8 r —26x*+11x+10 o, and 


AMP, 


nal 


is required to find the values of x; the operation 
is thus; 

J "Reſults. [Diviſors.|Progr. 
ESC Pn 
= 08x! —26x*+11x+10= 54 +191,2,5,10.-|2 5 
XZ—1 —3511,57435-11 7 


— 


The difference of the terms of the laſt arithmetical 
progreſſion is 2, a diviſor of 8, the coeflicient of the 
higheſt term x? of the equation, therefore ſuppoling 
m=2, #=5, we try the diviſor 2x—5 ; which ſucceed- 
ing, it follows, that 2x—5=0, or af. | 

The quotient is the quadratic 4x*—3x—2=0, whoſe 


roots are , and . ſo that the three 


roots of the propoſed equation are 23, — 7.1 , 
hn 4 The other arithmetical progreſſion gives 


x+2 for a diviſor; but it does not ſucceed,” + 
If the propoſed equation has no fimple diviſor, then 
we are te inquire if it has not ſome quadratic diviſor 
(if irſelf is an equation of more than three dimenſions.) 
An equation having the diviſor mx*—nx+r may be 
expreſſed, as in the firſt article of this chapter, by 
"Fame —mx+r; and if we ſubſtitute for x any known 
quantity a, the ſum chat will reſult willhave ma*—ra+r 
for one of its diviſors; and, if we ſubſtitute ſucceſhvely 
for x the progreſſion a, a—e, a—2e, a—3e, &c, the 
ſums that — from this ſubſtitution will have 


ma —na+r "Fs auth 
C- -A 
m -N ee 
m ze *—nXa—3etr, 


Ke, 
among their diviſors reſpectively. 
Theſe terms are not now, as in the laſt cafe, in arith- 
metical progreſſion ; but if you ſubtract them from the 
ſquares of the terms a, a—e, a—2e, — ze, &c, mul- 
tiplied by mr a diviſor of the higheſt term of the props» 
ſed equation, that is from 


va? 
- mXa—e 
1 - 
mXa—34)*, &c, the remainders, 


* * 


nba—3co—r, &c. ſhall be in arithmetical 
progreſſion, having their common difference equal to Ke, 
If, for example, we ſuppoſe the aſſumed progreſſion 


2 g, Kc. to be 2, 1, 0, —1, the di- 


E 
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. m TAT, which ſubtracted from 4m, 
mM, o, m, leave 2n—r 
nr 
— 

, an arithmetical progreſſion 
whoſe difference is +» and whoſe term, ariſing from 
the ſubſtitution of o for x, is —-. 

From which it follows, that by this operation, if the 
propoſed equation has a quadratic diviſor, you will find 
an arithmetical progreſhon that will determine to you = 
and r, the coeſhcient M being ſuppoſed known ; ſince it 
is unit, or a diviſor of the coefficient of the higheſt term 
of the equation, Only you are to obſerve, that if the 
firſt term x of the quadratic diviſor is negative, then 
in order to obtain an arithmetical progreſſion, you are 
not to ſubtract, but add the divifors — am — 2n K. 
- -I, +”, - rr, to the terms 4m, m, o, m. 

The general rule therefore, deduced from what we 
had ſaid, is, 

Subſtitute in the propoſed equation for x the terms 
© 2, 1, o, —1, Cc. ſucceſſively. Find all the diviſors 
aof the ſums that reſult, adding and ſubtracting them 
from the ſquares of theſe numbers 2, 1, o, —1, Cc. 
«« multiplied by a numerical diviſor of the higheſt term 
of the propoſed equation, and take out all the arith- 
«« metical progreſſions that can be found amongſt theſe 
„ ſums and differences, Let r be that term in any 
„ progreiion that ariſes from the ſubſtitution of *r, 
and let =» be the difference ariſing from ſubtracting 
that term from the preceding term in the progreſſion 
« laſtly, let „ be the foreſaid divifor of the bigbelt 
„ term; then ſhall X = t be the diviſor that 
*« ought to be tried.” And one one or other of the di- 
viſors found in this manner will ſucceed, if the propoſed 
equation has a quadratic diviſor, 


Cuar. XXI. Of the Method: ly which you 
may approximate to the Roots of NuukRI“- 
CAL Equations by their Limits, 


Wurx any equation is propoſed to be reſolved, fir(t 
find the limits of the roots (by chap. 19.) as for ex- 
ample, if the roots of the equation x*—16x+552=0 
are required, you find the limits are o, 8, and 17, by 
p. 110, col. 2. par. 2.; that is, the leaſt root is between 
o and 8, and the greateſt between 8 and x7. 

In order to find the firſt of the roots, I conſider, that 
if 1 ſubſtitute o (Gr x in > *—16x+55, the reſult is poſi- 
tive, viz, +55, and conſequently any number betwixt 
c and 8 that gives a politive reſult, mult be lefs than the 
leaſt root, and any number that gives a negative reſult 
mult be greater. Since © and 8 are the limits, I try 
4, that is, the mean betwixt them, and ſuppoſin 
x4, x*—161+55=16—-64+55=7, from which 


conclude that the root is greater than 4. So that now 
we have the root limited between 4 and 8, Therefore 
I 
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T next try 6, and ſubNicuting it for x we find x*—16x+ 
5 5==236=-95-þ55===5 ; which reſult being negative, I 
conclude that 6 is greater than the root required, which 
therefore is limited now between 4 and 6. And ſubili- 
tuting 5, the mean between them, in place of x, I- ſiadꝰ 
x*—16:+55=25—80+55=0z; and conſequently 5 is 
the leat root of the equation. After the ſame manner 


you will diicover 11 to be the greatelt root of that equa- 


uon. 

Thus by diminiſhing the greater, or increaſing the 
Ieſſer lirait, you may diſcover the true root when it is a 
commenlarable quantity, But, by proceeding after this 
manner, when you have two limits, the one greater than 
the root, the other leſſer, that differ from one another 
but by unit, then you may conclude the root is incom- 


912” 8 
e may however, by continuing the operation in 
fractions, approximate to it, As if the equation propoſed 
is x*—6x +70, if we ſuppoſe x=2, the veſult is 
4— 12 Zi, which being negative, and the ſuppoſi- 
tion xxo giving a politive reſult, it follows that the root 
is between o and 2. Next we ſuppoſe x==1 ; whence 
* —bx+7zI—6+7=+2, which being poſitive, we in- 
fer the root is betwixt r and 2, and conſequently in- 
commenſurable. In order to approximate to it, we fup- 
poſe IA, and find x* - G + 7z=24—9+7:=4; and 
this reſult being poſitive, we infer the root myſt be be- 
twixt 2 and 14. And therefore we try 14, and find 
* -U TY zer- lor x, Which 
13- negative ; fo that we conclude the root to be betwixt 
14 and 14. And therefore we try next 14, which gi- 
ving alſo a negative teſult, we conclude the root is be- 
twixt 14 (or 14) od 14, We try therefore 1%. and 
the reſult being poſitive, we conclude that the root muſt 
be berwixt 14g and 147, and therefore is nearly 142. 
Or you may approximate more eaſily by transforming 
the equation propoſed iato another whoſe roots ſhall be 
equal to 10, 100, or loco times the roots of the for- 
mer, by p. 106, col. 1. par. 4. and raking the limits 
greater in the ſame proportion. This transformation 
is eaſy; for you. are only to multiply the 2d term by 
10, 100, or 1000, the zd term by their ſquares, the 
4th by their cubes, G. The equation of the laſt ex- 
ample is thus transformed into x*—600x+750000=0, 
whoſe roots are 100 times the roots of the propoſed e- 
quation, and whoſe limits are 100 and 200. Proceed- 
ing as before, we try 150, and find x*—600x+70000= 
22500—90000+70000=2500, ſo that 150 is leſs than 
the root, You next try 175, Which giving a negative 


712 0.0000220226 + 0.002357g + 0.08 400g? + 87 
—12/* =—,00942816 —0.67272g — 122? 


+ 36% = 1.00908 


— 1 =], 


+36g 
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reſult mult he greater than the root: and thus proceed- 
ing, you ſind the root to be betwixt 158 and 179: from 
which you infer, that the leaſt root of the propoſed equa- 
tion x*—6&x-+-7=0 is betwixt 1.58 ard 1.59, being the 
hundredth part of the root of x*—6cox+70000=0, 

If the cubic equation x —1 5x*+63x—50=0 is pro- 
poſed to be reſolved, the equation of the limits will be 
(by p. 110. col. 2, par. 2.) 3x*—20x+62=0, or x*—10x 
+21=0, whoſe roots are 3, 7; and by ſubſtituting o for 
x, the value of x*—1 5x*+63x—59 is negative; and by 
ſubſtituting 3 for x, that quantity becomes poſitive. 
x=1 gives it negative, and x=2 gives it poſitive, ſo that 
the roo, is between 1 and 2, and therefore incommen- 
ſurable. You may proceed as in the foregoing examples 
to approximate to the root, But there are other me- 
thods by which you may do that more caſily and readi- 
ly; which we proceed to explain. . 

When you have diſcovered the value of the root to be 
leſs than an unit (as, in this example, you know it is 4 
little above 1), ſuppoſe the difference betwixt its real 
value and the number that you have found nearly equal 
to it, to be repreſented by Ve as ia this example, Let 
x IT/. Subſtitute this value for x ih the equation, 
thus, 4 

* 1+23/+3/*+/ 
—Ix*—15—30/—15f* 
+ 63x= 63+63/ 
IP 


—l— 


x3I—1 5x*--63x—0=—1+36/—12/ „ =. 


| | Now becauſe is ſuppoſed leſs than unit, its powers 
5, V, may be neglected in this approximation; fo 
that aſſuming only the two firſt terms, we have — 1+ 
36f=0, or /=4y,=.027; fo that x will be nearly 
1.027. 
You may have a nearer value of x by conſigring, that 
ſeeing —1+36/—12/*-+/ Sc, it follows that 
1 Cs | 
= ————— = (by ſubſtituting r for 
/ a (Ly fubluruting og for f} 
2 — I — 
36 — 1 f N 
But the value of , may be corrected and determi- 
ned more accurately, by ſuppoling g to be the difference 
betwixt its real value and that which we laſt found 
nearly equal to it. So that Y. o nig. Then by 
ſubſtituting this value for / in the equation 


J*—12/*+36/—-1=0, it will Rand as follows, 


nearly =" = x5224 =-02803. 


5 


=-—-0.0003261374+35-3296372—11:9195g*-+g* =0. 


Of which the firſt two terms, neglecting the reſt, give 
| 35-329637Xg=0.0003261374, and g. 2223291374 — 


35 329637 
. ©.00000923127, 80 that T. o 28603923127; and 


x=1+/=1.02803923127; which is very near the true 
root of the equation that was propoſed, 
Tf fill a greater degree of exattneſs 1s required, ſup- 
poſe h equal to the difference betwixt the true value al 
2 


1 

2nd that we have already found, and proceeding as a- 
bove you may correct the value of g. 

It is not only one root of an equation that can be ob- 
tained by this method, but, by making uſe of the other 
limits, you may diſcover the other roots in the ſame 
manner. The equation of p. 116. col. 2. par. 1. x%— 
15x*+63x—5020, has for its limits o, 3, 7, 50. We 


have already found the leaſt root to be nearly 1.028030. 


If it is required to ftad the middle root, you proceed in 
the ſame manner to determine its -neareft limits to be 
6 and 7; for 6 ſubſtituted for x gives a poſitive, and 7 
a negative reſult, Therefore you may ſuppoſe x=6+F, 
and, by ſubſtituting this value for x in that equation, 
you find f3+3/*—5/+4=0,"1o that g nearly. Or, 


ſince f= = it is (by ſubſtituting for / 


un +... = $34, whence x=6++þ3+ nearly. Which 


| LA | 
value may ſtill be corrected as in the preceding articles. 
After the ſame manner you may approximate to the value 
of the higheſt root of the equation, 

In all theſe operations, you will approximate ſooner 
to the value of the root, if you take the three laſt 
terms of the equation, and extra the root of the 
* quadratic equation conſiſting of theſe three terms. 

Then, in p. 116. col. 2. par, 2. inſtead of the two 
laſt terms of the equation /3 — 12/*+36/—1=0, if 
you. take the three laſt, and extract the root of the 
quadratic 12/*—36/+1=0, you will find /=,028031, 
which is much nearer the true value than what you dif- 
cover by ſuppoſing 36/—1=0. | 

It is obvious that this method extends to all equations. 

„ By aſſuming equations affected with general coefh- 
«« cients, you may, by this method, deduce general 
rules or theorems for approximating to the roots of 
„ propoſed equations of whatever degree.“ 


Cnay. XXII. Of the Rules for finding the 
Number of impoſſible Roots in an Equation. 


Tut number of impoſſible roots in an equation may, 
for molt part, be found by this 


Kurs. Write down a ſeries of fractioss whoſe deno- 
minators are the numbers in this progreſhon, 1, 2, 3, 
4 5. Ge. continued to the number which expreſ- 
es the dimegſion of the equation, Divide every 
fraction in the ſeries by that which precedes it, and 
place the quorients in order over the middle terms of 


the equation, And, if the ſquare of any term mul- 


tiplied into the fraction that ſtands over it gives a 
product greater than the rectangle of the two actacent 
terms, write under the term the ſign +, but if that 
product is not greater than the rectangle, write —; 
and the Ggns underahbe extreme terms being +, there 
will be as many DINERS as there ate changes 
of the ſigns from + to —, and from — to +, 


Thus, the given equation being x9 + px? + 2p*& — 
So, I divide the ſecond frattioa of the ſeries þ, , 4, 
Vote I. No, 5. 3 
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by the firſt, and the third by the ſecond, and place 
the quotients J and 4, over the middle terms in this 
manner, a 


1 
x3+px* +3þ* x—9=0 

+ — + + 
Then becauſe the ſquare of the ſecond term multiplied , 
into the fraction that ſtands over it, that is, A, is 
leſs than 3p*x* the rectangle under the firlt and third 
terms, I place under the ſecond term the ſign —: but as 
JD (=3þ*x*) the ſquare of the third term multi- 
plied into its fraftion is greater than nothing, and con- 
lequently much greater than —pgx?*, the negative pro- 
duct of the adjoining terms, I write under the third term 
the ſign +. I write + likewiſe under x* and — the 
firlt and laſt terms ; and finding in the figns, thus mark- 
ed, two changes, one from + to —, and another from 
— to +, I conclude the equation has two impoſlible 


roots, 


| When two or more terms are wanting in the equation, 
under the ſirſt of ſuch terms place the Foo —, under the 
ſecond +, under the third —, and ſo on alternately ; on- 
ly when the two terms to the right and left of the deſi- 
cient terms have contrary ſigns, you are always to write 
the ſign + under the lalt deficient term. 

As in the equations | 


x*+ax* * * * o 
+ + — +$— + 
and x t, * * #® —ai=0 


+ + — + + + 


the firſt of which has ſour impoſũble roots, and the o- 
ther tuo. | 
Hence too we may diſcover if the imaginary roots. lie 
hid among the a rmative, or among the negative roots. 
For the ſigus of the terms which ſtand over the ſigns be- 
low that change from + to —, and — to +, ſhew, by. 
the number of their variations, how many of the impoſß- 
ble roots are to be reckoved aftirmative; and that there 
are as many negative imaginary roots as there are repeti- 
tions of the ſame ſign... * 
As in the equation 


+ X*—qx*pqx)—2x"—ex—4=0 | 
> + + ; 
the ſigns (— + —) of the terms — 4x* + gx) — 2x. 
which ſtand over the figns + — + pointing out two affir- 
mative roots, we infer that two impoſſible roots lie a- 
mong the allirmative: and the three changes of the 
ſigns in the equation (+ — + — — —) giving three 
affirmative roots and two negative, the five roots will 
be one real affirmative, two pegative, and two imagi- 


nary afirmatives, If the equation had been 
x*—1x*—qgc)—2x* —5x—4=0 
+ + — — + + 


the terms —qx*%—4x* that ſtand over the frit varia- 
tion + —, ſhew by the repetition of the ſign — that 
cne imaginary root is to be reckoned negative, and th: 

Gg terms 
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terms — 2 — x that ſtand over the laſt variation 
— +, give, for the ſame reaſon, another negative 
impoſſible root; ſo that the ſigns of the equation 
(+ — — — — —) giving one affirmative root, we con- 


= 
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ALGENER, a fixed ſtar of the ſecond magnitude on 
the right ſhoulder of Perſeus. See Per$Evs. 

ALGHER, or AER, a city on the north-weſt coaſt 
of the iſland of Sardinia, ſituated in E. long. 8* 40', 
and N. lat. 41* 300. 

ALGIABARII, among the Mahometans, the name of 
a ſect of predeſtinarians, See PREDESTINATION. 


ALGIERS, a kingdom of Africa, fituated between 


30 and,37* of N. lat. and between 1* W. and 
9 E. long. It is bounded by the Mediterranean on 
the north, by the kingdom of Tunis on je eaſt, by 

mount Atlas on the ſoutb, and by the river Mulvia, 
which ſeparates it from the empire of Morocco, on 
the welt; extending 600 miles, from eaſt to welt, a- 
long the Babary coalt, 

The Turks, who are maſters of this kingdom, are 
but few in number in compariſon of the Moors, or 
natives, who have no ſhare in the government. The 
Arabs, who live in tents, are diſtinct from either, The 
dey of Algiers is an abſolute, though an elective mo- 
narch, He is choſen by the Turkiſh ſoldiers only, 
and is frequently depoſed, or even put to death by 
them. 

ALuG1txs is alſo the name of the capital of the above- 
mentioned kingdom, ſituated near the mouth of the 
the river Safran, on the Mediterranean ſea, oppoſite 
to the iſland of Majorca; its E. long. being 3* 27', 
and its N. lat. 364%“. 

ALGOIDES, in botany, See ZAnnICHELLIA. 

ALGOL, the name of a fixed ſtar of the third magni- 
tude in the conſtellation Perſeus, otherwiſe called Me- 
duſa's head. See AsTRONOMY, / the fixed ftars. 

ALGONQUIN, one of the two principal languages 
ſpoken in N. America, vz. from the river of St Lau- 
rence to that of Miſhſſippi ; the other which is called 
Haron, being ſpoken in Mexico. 

Al. GOR, with phyſicians, an unuſual coldneſs in any 
part of the body. 


ALGORITHM, and arabic word expreſſive of nume- 


rical "computation. See AkxiTHMETiAC, Chap. I, 
ALGOSAREL, in botany, an obſolete name of the 
daucus, Sec Davcvs, 

ALGUAZI1L, in the Spaniſh policy, an officer whoſe 
buſineſs it is to ſce the decrees of a judge executed. 
ALHAGI, in botany, the trivial name of a ſpecies of 

hed: farum. See HyprsaruUM, 


' ALHAMA, a ſmall town of Granada in Spain, ſur- 


rounded with hills, and fituated about twenty-five 
miles 8. W. of Granada, W. long. 4, N. lat. 3)“. 

ALHANDAL, among Arabian phyſicians, a name uſed 
for colocynth. See CoLocynrtn. 


ALHEAL, in botany. Sec GaLEorsis, STACHYS. 


clude that of the four negative roots two are imaginary. 

This always holds good, unleſs, which ſometimes 
may happen, there are more impoſſible roots in the 
equation than are diſcoverable by the rule.“ 


. 
ALI 
ALHENNA, in botany, a ſynonime of the Lawſonia. 


Sce LAWSONIA. | ; 

ALHIDADE, or Aria, a term of Arabic origin, 
ſignifying the index or diopter of a mathematical in- 
ſtrument for taking heights and diſtavces. See Di- 
OPTER, | 

ALJAMEIA, the name by which the Moriſcoes of 
Spain called the Spaniſh language. 

ALICANT, a large ſea-port town of Spain, in the 

rovince of Valencia, with a very ſtrong caſtle, H 

is ſituated in W. long. 36', and N. lat. 38 3%. 

ALI CATa, a mountain of Sicily, near the valleys 
Mazara and Noto, upon which was ſituated (as is ge- 
nerally thought) the famous Dædalion, where the ty- 
rant Phalaris kept his brazen bull. 

ALICE, a cape of the Hither Calabria in the kingdom 
of Naples, called in Latin Alicium promentorium, 
ALICES, an obſolete name of the ſpots that precede 
the eruption of the ſmall-pox. | : 
ALICULA, in Roman antiquity, a kind of chlamys 
worn by children, which ſome call tunica marigata. 
ALICUR, a very ſmall iſland in the Tuſcan ſea, about 

fifteen miles weſt from the Lipari, on the coaſt of Sicily. 

ALIDADE See ALnipane. 

ALIDES, among the Mahometans, a 1 n gi ven 
to the deſcendents of Ali; between whom > | the 
Ommiades, there was a warm diſpute about the kali - 
phate See KALIPHATE, | 

ALJEMBUT, in botany, an obſolete name of a ſpecies 
of mimoſa. See Mimosa. : 

ALTBI, in Scots law; when a perſon purſued for the 
commilhon of a crime, libelled to have been commit- 
ted at a certain place, and upon a certain day, proves 
in his defence, that he was elſewhere at the time li- 
belled, he is ſaid to have proved alibi, See Law, 
tit. Crimes, ; 

ALIEN, in Scots Jaw, a perſon who owes allegiance 
to a foreign prince; and who, on that account, can- 
not hold any feudal right in Scotland without being 
naturalized. See Law, title, Conſtitution of beritable 
rights. . 

ALieN duty, an impoſt laid on all goods imported by a- 
liens, over and above the cuſtoms paid for ſuch goods 
imported by Britiſh, and on Britiſh bottoms, 

ALtgn-priories, a kind of inferior monaſteries, formerly 
very numerous in England, and ſo called from their 
belonging to foreign abbeys. 

ALIENABLE, denotes ſomething that may be aliena- 
ted, See ALIENATION. 

ALIENATION, in law, denotes the act of making o- 
ver a man's property in land, tcnements, Oc. to an- 
other pet ſon. 

Ariz- 


w 
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AzasxariOnN, in mortmain, is making over lands, te- 
nements, Ge. to a body politic, or to a religious 
- houſe, for which the king's licence muſt firſt be ob- 
tained, otherwiſe the lands, &c. alienated will be 
forfeired, See MoxTmain. 
ALIFANUS, in botany, a ſy nonime of the thexia. See 
Ruk xl. 
ALIFORMIS, in anatomy, the name of a pair of muſ- 
cles. See Ax Aroux, Part II. 
Atirormis proceſus, the name given by ſome to the 
rominencics of the os cuneiforme. Sce AxXATOMY, 
art I. 
ALIMA, a kind of ſand found in gold mines, of which 
they make lead. 
ALIMENT, whatever promotes the growth or nouriſh» 
ment of animal or vegetable bodies. See Foop. 
Obligation of ALIMENT, in Scots law, the natural obli- 
gation on parents to provide their children with the 
neceſſaries of life, c. See Law, titles, Marriage, 
and Obligations and contratts in general. 
ALIMENTARY, an epithet for every thing that be- 
longs to aliment os food. 
ALIMENTARY debt, in Scots law, an obligation come 
under by one perſon to pay a certain ſum annually for 
the maintenance of another, either gratuitouſly, in 


© conſideration of a ſum of money funk, or by way of 


wages, See Law, title, Arreftment and poinding. 

ALiMESTARY children, in Roman antiquity, an — * 
tion given to thoſe educated in houſes not unlike our 
hoſpitals. 

ALtMENTARY /aw, among the Romans, that whereby 
children were obliged to maintain their aged parents, 
ALIMENTATION, a term uſed by ſome writers, par- 

ticularly Lord Bacon, for what is commonly called 
nutrition. See NuTRITION, 
ALIMONY, in law. See Obligation of AL1MENT. 
ALIMOS, ia borany, an obſolete name of the glycir- 
rhiza, See GLyYCiRrRHiza,. 


ALIOS-BATON, in ichthyology, an obſolete name of 


a ſpecies of rana or frog. See Rana. 

ALIPILARIVS, or Atieritvs, in Roman antiquity, 
a ſervant belonging to the baths, whoſe buſineſs it was, 
by means of waxen plaſters, and an inſtrument called 

| _vo{ſella, to take off the hairs from the arm-pits, and 

even arms, legs, Cc. this being deemed a point of 
cleanlineſs, 

ALIPTA, in Grecian antiquity, See IAT RALI TIA. 

ALIFTERIUMI, in the ancient gymnaſia, the ſame with 
elæotheſium. See ELzoTHESIUM, 
ALIPOW mertis ceti, a kind of white turbith, found 
in Languedoc, uſed as a purgative. See Tuer. 
ALIQUANT parts, thoſe parts which one number can- 
not meaſure, See AKITHMETIC, 

ALIQUOT' parts, thoſe parts which one number can 
meaſure, Sec ArITHMETIC, 

ALISE, or ALtze, a ſmall rown of France, in the di- 
ſtrict of Auxois. | 

AL1se, or Exisx, is a ſmall iſland in the Iriſh ſea, not 
far from the mull of Galloway. 

ALISMA, in botany, a genus of the hexardria polygy- 
nia claſs, The chlaraGers of the aliſma are — 


* 
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The calix conſiſts of three pi or leaves; the flower 
has three petals; and the are numerous. There 


are ſeven ſpecies of this plant, viz. the plantago, or 
great water-plantain, which grows in all the marſby _ 

s of this country; the ranunculoides, or = Wa- 
ter · plantain; the natans, or creeping water-plantain 
the a or ſtar- headed — all 
of which are natives of Britain : the flava, ifoli 
and ſubulata, are natives of America. 

ALITES, in Roman antiquity, a deſignation given to 
ſuch birds as afforded matter of auguries by their flight 
in which ſenſe they are contradiſtinguiſhed from th 
called oſcines, See Oscings, 

ALIZE, in geography. See AL188. 

ALKA, in ornithology. See ALca. 

ALKAHEST, or ALcantsr, in chemiſtry, an univer- 
ſal menſ(truum capable of reſolving all bodies into their 
firſt principles. Van Helmont pretended he was — 
ſeſſed of ſuch a menſtruum; but, however credulous 
people might be impoſed on in his days, the notion is 
now become as ridiculous as the philoſophets ſtone, the 
per petuum mobile, &c. It is likewiſe uſed by ſome 
authors for all fixed ſalts volatilized. 

ALKAHESTIC, an epichet applied to all powerful men- 
ſtruums. | 

ALKALI, in chemiſtry, a name for all ſubſtances which 
ferment with acids. See CuBNsT RN, Of Altalis, 
or alkaline ſubſtances. Alkali originally ſignified only 
the ſalt of the kali. 

ALKALINE, an epithet for every body which poſſeſſes 
any of the qualities of an alkali. 

ALKALIZ ATION, in chemiſtry, the impregnating any 
liquor with alkaline bodies. | 

ALKALY. See ALK AT! | 

ALKANET, in botany, the Engliſh name of the an- 
chuſa. See Au cus. 

ALKEKENGl, in botany, a ſynonime of ſeveral ſpe- 
cies of the atropa and phyſalis; it is alſo the trivial 
name of a ſpecies of the phyſalis. See Puysauts, 
ard ATROPA. | : 

ALKERMES, in pharmacy, a compound cordial medi- 
cine made in the fort of a confection. "The principal 
ingredient is the kermes, See KW RNS. 

ALKIN, a city of Arabia Felix, ſeven days journey, S. 
from Mecca. 

ALKOOL. See Arconor, 

ALKY of lead, a ſveet ſubſtance obtained by the che- 
mitts from lead. 

ALL-HALLOWS, the ſame with All-ſaints, See the 
next article 

ALL-SAINTS, a feſtival obſerved by moſt denomina- 
tions of Chriſtians, in commemoration of all the ſaints 
in general. It is kept on the firlt of November, 

ALL-$AinTs bay, or baiha de todos fandtos, a ſpacious 
harbour near St Salvador in Brazil, in S. America, 
on the Atlantic Ocean, W. long. 40®, S. lat. 12“. 

ALL-SOULS, a feſtival kept in commemoration of all 
the faithful deceaſed, on the ſecond of November. 

ALLA, or ALLan, the name by which all the proſeſ- 
fors of Mahometaniſm call the Supreme Being. 

The term alla is Arabic, derived from the verb ales, 
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to adore. It is dhe ſame with the Hebrew e,, which 
ſignifies the d , Being, | 


ALLANTOIS, or ALLAuroipEs, a gut-haped veſicle 


inveſting the foetus of cows, goats, ſheep, &c. filled 
with a hquor conveyed to it from the urachus. 

ALLAY. See ALLor. 

ALLEGATA, in Roman antiquity, a kind of ſubſerip- 
tion uſed by the emperors, importing the writings to be 
vented, . | | 

AELLEGATION, in matters of literature, is the quo- 
ting an author in regard to the ſubject in hand. 

ALLEGIANCE, in 8 denotes the obedicnce which 
every ſubject owes to his lawful ſovereign. 

Oath of ALLEGIANCE, in the Britiſh policy, that taken 
in acknowledgment of the king as a temporal prince ; 
as the oath of ſupremacy acknowledges him for the 
ſupreme head of the church, 

ALLEGORICAL, a term applied to whatever belongs 
to, or partakes of, the nature of an allegory, See 
ALLEGORY. 

ALLEGORIST, one who deals in allegories: ſuch 


were many of the Chriſtian fathers. 


 ALLEGORY, in compolition, conſilts in chuſing a ſe- 


condary ſubject, having all its properties and circum- 
ſtances reſembling thoſe of the principal ſubject, and 
deſcribing the former in ſuch a manner as to repreſent 
the latter, The principal ſubject is thus kept out of 
view, and we are left to diſcover it by reflection. In 
other words, an allegory is, in every reſpect, ſimilar to 
an hieroglyphical painting, excepting only that words 
are uſed inſtead of colours. Their effects are preciſe- 
ly the ſame: An hicroglyphic raiſes two images in the 
mind; one ſcen, that repreſents one that is not ſeen: 
An allegory does the ſame ; the repreſentative ſubject 
is deſcribed; and the re ſemblance leads us to apply 
the deſcription to the ſubject repreſented. 

There cannot be a finer or more corret allegory 
than the following, in which a vineyard 1s made to re- 
preſent God's own people the Jews. 

*« Thou haſt brought a vine out of Egypt; thou 
« haſt caſt out the heathen; and planted it. Thou 
« didſt cauſe it to take deep root, and it filled the 
« land, The hills were covered with its ſhadow, and 
„the boughs thereof were like the goodly cedars. 
„Why hatt thou then broken down her hedges, fo 
«© that all that paſs do pluck her? The boar out of 
«© the wood doth watteit, and the wild beaſt doth de- 
« your it. Return, we beſeech thee, O God of hoſts : 
« look down from heaven, and behold, and viſit this 
vine and the vineyard thy right hand hath planted, 
„and the branch thou madeſt ſtrong for thyſelf.“ 
Pſal. Ixxx. 

Nothing gives greater pleaſure than an allegory, 
when the repreſentetive ſubject bears a ſtrong analogy, 
in all its circumſtances, & that which is repreſented, 
Burt molt writers are unlucky in their choice, the ana- 
Jogy being generally fo faint and obſcure, as rather to 
puzzle than to pleaſe, Allepories, as well as meta- 
phors and ſitilies, are unnatural in exprethng any ſe- 
vere pathon which totally occupies the mind. For 


this reaſon, the following ſpeech of Macbeth is juſtly 
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condemned. by the learned author of the Elentents of 


Criticiſm: 


Mechought I heard a voice cry, Sleep do more! 
Macbeth doth murther Sleep; the innocent ſleep ; 
Sleep that knits up the ravell'd fleeve of Care, 
The birth of each day's life, ſore Labour's bath, 
Balm of hurt minds, great Nature's ſecond courſe, 
Chief nouriſher in life's fealt, Act ii. Sc. 3. 


ALLEGRO, in muſic, an Itallan word, denoting that 

the part is to be played in a fprightly, briſk, lively, 
and gay manner, 

Piu AutEGRO, ſignifies, that the part it is joined to 
ſhould be ſung or played quicker ; as 

Paco piu ALLEGRO, intimates, that the part to which it 
refers, ought to be played or {ung only a little moe 
briſkly than allegro alone requires. 

ALLEGRET. See ALEGRETTE. 


 ALLELENGYON, in antiquity, a tax paid by the ric 


for the poor, when abſent in the army. 

ALLELOPHAGI, a term uſed by ſome authors for a 
kind of flies which are ſaid to feed upon each other, 

ALLELUJAH, in botany, an obſolete name for the 
oxys. Sec Oxrs, 15 

ALLELVJan, amcng eccleſiaſtical writers, See Har- 

 LELUVJAH, 

ALLEMAND, a ſort of grave ſolemn muſic, with good 
meaſure, and a flow movement. It is alſo a briſk 
kind of dance, very common in Germany and Swit- 
zerland. 

ALLEMANNIC, in a general ſenſe, denotes any thing 
belonping to the ancient Germans, Thus, we meet 
with Allemannic hiſtory, Allemannic language, Al- 
lemanvic law, Cc. 

ALLENDORF, a littfe city in the Landgravate of 
Heſſe-Caſſel in Germany, ſituated upon the river We- 
ſer; E. long. 10%, N. lat. 5 1 30“. ; 

ALLER, a river which runs through the Dutchy of 
Lunenburg, and falls into the Weler, a little below 
Verden. 

Altrx, or Aub, a term vfed in our old writers to 
denote the ſuperlative degree. Thus, aller-goed ſig- 
nifies the greateſt good. 

ALLERION, or ALzz10x, in heraldry, a fort of eagle 
without beak or feet, having nothing perfect but the 
wings, They differ from martlets by having their 
wings expanded, whereas thoſe of the martlet are 

hes and denote imperialiſts vanquiſhed and difarm- 
ed; for which reaſon they are more common in French 
than in German coats of arms, 

ALEU, or ALtopt, See ALLoDiAL, and AiLo- 
Dium. . 

ALLEVIARE, in old records, ſignifies to levy or raiſe 
an accultomed fine or impoſition. 

ALLEVIATION, is the at of making a thing light:r, 
or more eaſy to be borne, 

ALLEVEURE, a ſmall braſs Swediſh coin, worth a- 
bout 244. Englih money. : 

ALLEY, in gardening, a ſtraight parallel walk, bound- 
ed on both ſides with trees, ſhrubs, Ge, aud uſually 
covered with gravel or turf, 


C. v7; ed 


* 
ers 2? 
"Covered All v, that over which the branches of trees 


meeting, form a ſhade. 
ALLty of compartment, that which divides the ſquares 


of a parterre. See ParTERRE. 
ALLEY, among builders, denotes a narrow paſſage lead- 
ing from one yon to another | 
ALLEy, in perſpective, that which, in order to have a 
greater appearance of length, is made wider at che en- 
trance than at the termination. 

ALLIANCE, in the civil and canon law, the relation 
contracted between two perſons or two families by 

marriage. 

ALLIANCE is alſo uſed for a treaty entered into by ſove- 
reign priaces and ſtates, for their mutual ſafety and 


LLIGATION, the name of a method of ſolving 
all queſtions that relate to the mixture of one in- 
gredient with another. Though writers on arithmetic 
generally make alligation a branch of that ſcience ; yet, 
as it is plainly nothing more than an application of the 
common properties of numbers, in order to folve a few 
queſtions that occur in particular branches of buſineſs, 
we chuſe rather to keep it diſtin from the ſcience of 
anthmetic, 
Alligation is generally divided into medial or alter- 
nate, ' 


I. Autrtcation Mevpiar. 


Alligation medial, from the rates and quantities of the 
ſimples given, diſcovers the rate of the mixture. 


Rr. As the total quantity of the ſimples, 
To their price or value; 
So any quantity of the mixture, 
To the rate. 


Examye, A grocer mixeth 30 Id. of currants, at 
d. per Id, with 10 ID, of other currants, at 6d. per 
: What is the value of 1 Ib. of the mixture. An.. 
43 d. | | 
3 d. 
10, at 6 60 


40 180 


15 4 1h, 4. 


11 40 180 2 1 2 42 


Note 1. When the quantity of each ſimple is the 
ſame, the rate of the mixture is readily found by adding 
the rates of the ſimples, and dividing their ſum by the 
number of ſimples, thus, 

Suppoſe a grocer mixes ſeveral ſorts of ſugar, and of 

OL. I. No. 6. 3 
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In this ſenſe, alliances may be diſtinguiſhed into 
ſuch as are offenſive, whereby the contracting parties 
oblige themſelyes joigtly to attack ſome other power; 
and into defenſive ones, whereby they bind themſelves 
to ſtand by and defend each other, in caſe they are at- 
tacked by-others, 

ALLtANCE, in a figurative ſenſe, is applied to any kind 
of union or connection: thus we ſay, there is an alli- 
ance between the church and ſtare. 

ALLIGATTI, in Roman antiquity, the baſeſt kind of 
ſlaves, who were uſually kept fettered. See Stave, 

ALLIER, a river of France, which, ariſing in Langue- 
doc, waters part of Auvergne and Bourbonnois, and 
falls into the Loire, a little below Nevers. 


A LLIGATI ON. 
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Note 2. If it be required to increaſe or diminiſh the 
quantity of the mixture, ſay, As the ſum of the given 
* of the ſimples, to the ſeveral quantities given; 

o the quantity of the mixture propoſed, to the quanti- 
ties of the ſimples ſought. 

Nate 3. If it be required to know how much of 
each ſimple is in an aſſigned portion of the mixture, ſay, 
As the quantity of the mixture, to the ſeveral quantities 
of the ſimples given; ſo the quantity of the aſſigned por- 
tion, to the quantities of the fimples ſought. us, 

Suppoſe a grocer mixes 10 Id. of raifins, with 30 th, 
of almonds, and 40 Ib, of currants, and it be demand- 
ed, how many ounces of each fort are found in every 
pound, or in every fixtern ounces of the mixture, ſay, 


ol. 

16 : 2 raiſins. 
16 : 6 almonds. 
16 : 8 currants. 


80 : 10:: 
90: 30: 
Lo : 40 :: 


Proof 16 


Nete 4. If the rates of two ſimples, with the total 
value and total quantity of the mixture be given, the 
uantity of each ſimple may be found as follows, viz, 
multiply the lefſer rate into the total quantity, ſubtract 
the product from the total value, and the remainder will 
be equal to the product of the exceſs of the higher rate 
above the lower, multiplied into the quantity of the high- 
er- priced ſimple; and conſequently the ſaid remainder, 
divided by the difference of the rates, will quote the 
ſaid quantity, Thus, 
Suppoſe a grocer has a mixture of 300 W weight, that 


colt him 71. 10s. conſiſting of raiſins, at 4 d. per Id. 
H h and 


— 
————— 
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and almonds at 6 d. how many pounds of almonds were 
in the mixture? 10. | 44 4 2.8 
| | . Rates. ö 
400 6. 
4 |; 4 4d. 
7 10 1800 Fn — . ” 
1600 1600 d. 2d. 5 
4. 


2) 200 100 lb. of almonds at 6 d. is, 2 10 
And 300 Ib, of raifms, at 4d. is, 5 © 


Total. 400 Proof 7 10 


II. Ar Lio Arion ALTERNATE. 


Alligation alternate, being the converſe of alligation 
medial, from the rates of the ſimples, and rate of the 
mixture given, finds the quantities of the ſunples. 

R U LE ũ S. 

1. Place the rate of the mixture on the left ſide of a 
brace, as the root; and on the right fide vf the brace ſet 
the rates of the ſeveral ſimples, under one another, as 
the branches. 

II. Link or alligate the branches, ſo as one greater 
and another leſs than the root may be linked or yoked 
together. a 

III Set the difference betwixt the root and the ſe- 
veral branches, right againſt their reſpective yoke-fel- 
Jows. Theſe alternate differences are the quantities re- 
quired, 


AY 


Note 1. If any branch happen to bave two or more 
woke-fellows, the differcace ketaixt the root and theſe 
Joke ſellows muit be placed right againit the ſaid branch, 
one aſter another, and added into one ſum. 

Nate 2. In ſome queſlions, the branches may be al- 
ligated more ways than one; and a queſtion will always 

mit of ſo many anſwers, as there are-different ways of 
linking the branches. 

Alligation alternate admits of three varieties, vis. 
1, The queſtion may be unlimited, WI. h rc{pect both to 
the quantity of the ſimples, and that of the mixture, 
2. The queſtion hy be limited to a certain quantity of 
one or more of the fimples, 3. The queſtion may be Ii 
mited to a certain quantity of the mixture. JF 


Variety I. 


When the queſtion is unlimited, with reſpe& both to 
he quantity of the ſimples, and that of the mixture, this 
is called Allig ztion Simple. 


Exaur. A grocer would mix ſugars, at 5d, 5d. 
and 10 d. per id, ſo as to ſell the mixture or compound 
at 8 d. per W: What quantity of each mull he take ? 


5 - 
WELD: 


Here the rate of the mixture is placed on the left 
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ſide of the brace, as the root; and on the right fide-of 
the ſame brace are ſet the rates of the ſeveral ſunples, 


viz. 5, 7, 10, under one another, as the branches; 
according to Rule I. 

The branch xo being greater than the root, is alligated 
or linked with 7 and 5, both theſe being leſs than the 
root; as directed in Rule II. 5 . 
The difference between the root 8 and the branch 5, 
viz, 3, is ſet right againſt this branch's yoke-fellow 10. 
The difference between 8 and 4 is hkewiſe ſet right - 
gainft the yoke- fellow 10 And the difference betwixt 
8 and 10, viz, 2, is ſer right againſt the two yoke-fel- 
lows 7 and 5; as preſcribed by Rule III L 
As the branch 10 has two differences om the right, viz. 
3 and 1, they are added; and the anſwer to the queſtion 
is, that 21d, at 5d. 2 lb. at 7 d. and 41d. at 10 d. will 
make the mix ure required. 

The truth and reaſon of the rules will appear by con- 
ſidering, that whatever is loſt upon any one branch is 
gained upon its yoke-felfow. Thus, in the above ex- 
ample, by ſelling 4 Id. of 10 d. ſugar at 8d. per Id. 
there is 8 d. loſt: but the like ſum is gained upon its 
two yoke-fellows; for by ſelliag 2 1d. of 5 d. ſugar at 
8d. per Ib, there is 6 d. gained; and by ſelling 2 Id. 
of 7 d. ſugar at 8 d. there is 2 d. gained; and 6 d. and 
2 d. make 8 d. 

Hence it follows, that the rate of the mixture muſt 
always be mean or middle with reſpect to the rates of 
the ſimples; that is, it muſt be leis than the greateſt, 
and greater than the Icaſt; otherwiſe a ſolution would 
be impoſſible. And the price of the total quantity-mix- 
ed, compared at the rate of the mixture, will always be 
equal to the ſum of the prices of the ſeveral quantities 
calt up at the reſpective rates of the ſimples. 


Variety Il. 


Wheo the queſtion is limited to à certain quontity-of 
one or more of the ſimples, this is called A//ipation 
Partial. 

If the quantity of one of the ſimples only be limited, 
alligate the branches, and take their differences, as if 
there had been no ſuch limitation; and then work by the 
following proportion. | 


As the difference right againſt the rate of the ſimple 
whoſe quantity is given, 

To the other differences reſpeCtively ; 

So the quantity given, 

To the ſeveral quantities ſought. 


Exame. A diſtiller would, with 30 gallons of bran- 
dy at 12 8. per gallon, mix rum at 758. per gallon, and 
gin at 48. Her gallon: How mach of the rum and gia 
mult he take, to ſell the mixtwe at 8 8. /er gallon ? 


k Gal, 
128 1,4 | 5 | 40 of brandy. ö 
8 77): 4 | 32 of rum. 5 
4 4 | 32 of gia. 


The operation gives for anſwer, 5 gallons of brandy, 
. 


* 0 


* 


1 


A 
g of ram, 83 But the queſtion limits the 
| quan NT er 

Ik s: 4: 40: 32 
| - The quantity of gin, by the operation, being alſo 4. 
the propertion needs not oy 


Variety III. 


; When the queſtion is limited to a certain quantity of 


theimixtute, this is called Alljgation Total, 
After linking the branches, and taking the differences, 
work by the proportion following, 
As the ſam of the Lifferences, © 
To each particular difference ; ; 
So the given total of the mixture, 
To the reſpective quantities required. 


: gre A vintner bath wine at 3 8. per gallon, and 
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ALLIGATOR, in zoology, a ſynonime of the lacerta 
crocodilus. See LAcRAKTA. 
ALLIGATOR-pear, in botany. See Pyxus. 
ALLIONIA, in botany, a genus of the tetrandria mo- 
nogynia-clats. The characters of which are: The 
common calix is oblong, ſimple, and three lowered ; 
the proper calix is above the fruit, and obſolete; the 
corolla is irregular; and the receptacle without a- 
ny covering. There are only two ſpecies of the alli- 
onia, viz. the violacca, and incarnata, both natives 
of America. 
ALLIOTH, a ſtar in the tail of the greater bear, much 
ufed for finding the latitude at fea. 
ALLIUM gadlick, in botany, a genus of the hexandria 
monogynia claſs. The characters are: The corolla is 
open, and divided into ſix parts; the ſpatha is multi 
fiorous ; the capſule is above the flower; and the 
' Rowers are in the form of an umbell. There are no 
leſs than 37 ſpecies of the allium, only five of which, 
- viz. the ampelopraſum, on. great round-headed gar - 
lick; the arenarium, or broad-leaved mountain-gar- 
0 lick; the vineale, or craw-garlick ; the olzraceum, or 
wild garlick with an herbaceous triated Lower ; and 
the urſinum, or ramſon, are natives of Britain, Al- 
lium is a powerful diuretic, and, along with honey, 
has good effects in aſtiunns. 
ALLOA, «-port-town of Scotland, * on the ri- 
ver Forth, remarkable for the coal-mines in its neigh- 
\ bourbood, W. long. 3* 45', N. lat. 56* 10'. 
ALLOCATION denotes the admitting ar allowing of 
an article of an account, efpecially in the exchequer. 


ence, 

3 facienda is a writ directed to the lord trea- 
ſurer, or barons of the exchequer, commanding them 
to allow an accountant ſuch ſums as he has lawfully 
expended in the execution of his office, 

ALLOCATO comitaty, 2 new writ | of exigent allow- 
ed. before any other county court held, on a former 
not being complice with. Sec Ex1GExT, 


L 1 1 G 4 1 1 


O N. 23 


would mir it with water, ſo as to make a compoſition of 
144 gallons, worth 28. — How much 


wine, and how much water mult he rake ? 
fr 
Cal. 
6,20 | 120 of wine. 
30 x Ys 24 of — ay 
36 14408. 


120 X 36 = 4320 
24X 2 o 


Proof 1440 4320030 
As 36 : 30 :: 144 : 120 
As 36: 6::.,1444; 24 . 
There being here only two Gmples, and the total of 
— SIT an- 


ſwer. 
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ALLOCUTION, in Roman antiquity, denotes an ha- 
rangue made by a general to his army, frequently 


mentioned on ancient medals. 
ALLODIAL goods, in Scots law, are ſuch as are en — 
odial, — they are held vith- 


| by the owner, independent of any other. La 
likewiſe ſaid to be 
out the neceſſity of acknowledging a ſuperior, See 
Law, title, Conflitution of heritable rights. | 

ALLODIUM, or —— denotes lands which are 
the abſolute property of their owner, without being 
obliged to pay any ſervice or acknowledgement what- | 
ever to a ſuperior lord. 

ALLOGIA, a term found in old writers en military 
- affairs, for winter-quarters, 

ALLOM. der Alux. 

ALLONGE, ia fencing, denotes a thruſt or paſs at 
the adverſary, Sc2 Past. 

ALLOPHYLLUS, in borany, a genus of the oRtan- 
- dria monogynia claſs. The characters are: The calix 
is four leaved; the leaves are globular; the flower 
conſiſts of four petals, leſs than the calix; and the 
ſtigma is forked, There is only one ſpecies, which 
is found in Zeylon. 

ALLOTTING, or AulLoTmanT of goods, in com- 
merce, is the dividing a thip's cargs into ſeveral parts, 
which arc to be purchaſed by ſeveral perſons, uy 
names being written upon as many ſlips of 12 
applied by an indifferent perſon to the fevers) 
which means the goods are divided without — 
each man having the parcel upon wluch his name 15 
fixed. 

ALLOWANCES, à the cuſtom houſe, to goods rated 
by weight, are two, v2, draught and tare, See 
Deaucur ard Taxes, 

ALLOY, or Autav, a proportion of a baſer metal 
mixed with a finer one, Thus all gold coin has an 
alloy of lilver and copper, as. filver coin has of copper 
alone ; the proportian in the former caſe, for ſtandard 
gold, being two carrats of alloy in a pound 2 of 
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gold; and, in the latter, eighteen penny · weight of al⸗ ALMANZA, a little town in the province of New Ca- 


loy for a pound of ſilver. i 

ALLUM. See Aru. . 

ALUMNIOR, in ſome of our old ſtatutes, a perſon 
whoſe trade it is to colour, or paint upon paper or 

archment, 

ALLUSION, in rhetoric, a figure by which ſomething 
is applicd to, or underſtood of another, on account of 
ſome ſimilitude between them. | 


ALLUVION, in law, denotes the gradual increaſe of 


land along the ſea-ſhore, or on banks of rivers. See 
Law, title, Divifion of rights. 

ALLY, in matters of polity, a ſovereign prince or ſtate 
that has entered into alliance with others. See Al- 


LIAN CE. 


ALMACANTARS. See AtmvcanTars. 


ALMACARRON, a port-town of Spain, in the pro- 


vince of Murcia, at the mouth of the Guadalentin; 
W. long. 1 15˙, N. lat. 37 400. 

ALMADE, a town of Spain, in the province of la Man- 
cha, in the kingdom of Caſtile, ſituated upon the top 
of a mountain, where are the moſt ancient, as well as 
the richeſt filver mines in Europe. 

ALMADIE, a kind of canoe, or ſmall veſſel, about 
four fathoms long, uſually made of bark, and uſed by 
the negroes of Africa. 

ALmaDd1e is alſo the name of a kind of long boats, fitted 
out at Calicut, which are eighty feet in length, and 

- fix or ſeven in breadth. They are exceeding ſwift, 
and are otherwiſe called cathuri. 

ALMAGEST, in matters of literature, is particularly 
uſed for a collection or book compoſed by Ptolemy, 
containing various problems of the ancicars both in 
geometry and aſtronomy. 

ALMAGEST is alſo the title of other collections of this 

| kind, Thus, Riccioli has publiſhed a book of aſtro- 
nomy which he calls the New Almagelt ; and Plucke- 
net, a book which he calls — 2 Botanicum. 

ALMAGRA, a fine deep red ochre, See Ocuxx. 


 ALMAN-FURNACE, the ſame with almond · furnace. 


See ALMOND. 
ALMANAC, in matters of literature, a table contain- 
ing the kalendar of days and months, the riſing and 
ſetting of the ſun, the age of the moon, &c. 
Regiomontanus is allowed to have been the firſt who 
reduced almanacs to their preſent form. 

Cenſt ruct ian of ALmanacs. The firſt thing to be done 
is, to compute the ſun's and moon's place for each 
day of the yetf, or it may be taken from ſome ephe- 
merides and entered in the almanac; next, find the 

dominical letter, and, by means thereof, diſtribute 

| the Kalendar into weeks; then, having computed the 
time of eaſter, by it fix the other moveable feaſts ; 
adding the immoveable ones, with the names of the 
martyrs, the riſing and ſetting of each A the 
length of day and night, the aſpects of the planets, 
the phaſes of the moon, and the ſun's entrance into the 
cardinal points of the ecliptic, i. . the two equi- 
noxes and ſolltices. 

ALMANDINE, a name given by ancient naturaliſts to 

the carbuncle. See CAKBUNCLE, 


ſtile in Spain, \remarkable for the defeat of the confe- 
derate army by the French, in 1707; W. long. 1 19), 
N. lat. 399. 

ALMARIA, a term found in ſome ancient records for 
the archives of a church, monaſtery, and the like. 
ALMARIC here/y, one broached in France in 1209, 

the diſtinguiſhing tener of which was, That no Chri- 
ſtian could be ſaved unleſs he believed himſelf to be a 
member of Chriſt. 
ALMEDA, a town in the province of Beira in Por- 
tugal ; W. long. 9? 40', N. lat. 38 400. 
ALMEDIA, a frontier -towp in the province of Tra- 
los Montes, in Portugal; W. long. 7 100, N. lat. 


40? 40. 

ALMEHRAB, in the Mahometan cuſtoms, a nich in 
their moſques, pointing towards the kebla or temple of 
Mecca, to which they are obliged to bow in praying. 
See KER. 

ALMELILETVU, a term uſed by Aviſenna, for a pre- 
ternatural heat which ſometimes remains after a fever 


is gone. 
ALMENE, in botany, an obſolete name of the lotus. 
See Lorus. | N 


ALMENE, in commerce, a weight of two pounds uſed to 
weigh ſaffron in ſeveral parts of the continent of the 
E. Indies. 

ALMENDINE, ALMEMDINE, or ALBANDINE, a ſpecies 
of ruby. See Rusy. 

ALMERIA, a ſea- port town of Spain in the kingdom 
of Granada, ſituated at the mouth of the river Almo 
ria, or Bolciduv. 9 

ALMERY. See Aunzav. | 

ALMIGGIM-9-eq, is thought to be that of the Indian 
pine-rree, which being light and white, was greatly 
eſteemed for — os ar inſtruments. 1 

ALMISSA, a city of "Dalmatia; ſubject to the : 
tians, and called by the Sclavonians Omiſch. — 

ALMIZADIR, an obſolete term among chemiſts for 
verdigris, c. 

ALMO DIA, a kind of very long and narrow boat, uſed 
in the E. Indies. 

ALMOGIZA, a term uſed by Arabian writers for the 
limb of the aſtrolabe. See AsTROLABE. 

ALMOIN, or Frank-ALmoin, in law. See Frank- 
ALmoin. | 

ALMOND, the fruit of the almond-tree. See Anvyc- 
DALUS. 

ALmonpD-tree, Sec AMyYGDALUS. 

Egyptian ALMOND, in botany. See Brantjun, 

ALmoND, in commerce, a meaſure by which the Portu- 
gueſe ſell their oil; twenty-ſix almonds make a pipe. 

ALMONDS, in anatomy. Sce AMYGDAL@. 

ALmonD-/urnace, among reſiners, that in which the 
ſlags of litharge, left in refining ſilver, are reduced to 
lead again, by the help of charcoal. | 

ALMOND is alſo the name of a ſpecies of rock-cryſtal, u- 
ſed by lapidaries in adorning candleſticks, &c. on ac- 
count of their reſemblance to the fruit of that name. 

ALMONDBURY, a village in England, in the well 
riding of Yorkſhire, fix miles from Hallifax, 


| ; A L N 
ALMONER, an officer appointed to diſtribute alms to 
the poor. 

ALMONRY, Auusev, AnBay.. See Aus. 

ALMS, a general term for what is given out of chari- 
ty to the poor. 5 

In the early ages of Chriſtianity, the alms of the 
charitable were divided into four parts; one of which 
was allotted to the biſhop, another to the prieſts, and 
a third to the deacons and ſub-deacons, which made 
their whole ſubſiſtence ; the fourth part was employed 
in relieving the poor, and in repairing the churches. 

ALms, alſo denotes lands or other effects left to churches 
or religious houſes, on condition of praying for the 
ſoul of the donor. Hence, 

Free Alus was that which is liable to no rent or ſer- 
vice, 

Reaſonable Alus was a certain portion of the eſtates of 
inteſtate perſons, allotted to the poor. 

ALms-box, or Ax us - che, in churches, and hoſpitals, 
Sc. a ſtrong box, with a hole or ſlit in the upper part, 
to receive the alms of the charitably diſpoſed. 

Aums-/eth, or ALmes-/eoth,. a term anciently uſed for 

Peter's pence. See PeTER's PENCE. 

ALns-4-uſe,'a kind of heſpital for the maintenance of a 

certain number of poor, aged, or diſabled perſons, 

ALMSTAD, a town of Sweden, in the province of 
Smaland, four miles E. of Chriſtianſtad. 

ALMOXARIFARGO, an old duty paid upon the Bri- 
tiſh woollen manufactures in old Spain: Alſo a duty 

of 2+ per cent. paid in Spaniſh America, upon the ex- 

W . of bulls hides in European veſſels. 


MUCANT ARS, in aſtronomy, an Arabic word de- 


aoting circles of the ſphere paſſing through the center 
of the ſun, or a, (tar, parallel to the horizon, being 
the ſame as parallels of altitude. See Paxallels of 
ALTITUDE. | = ; 
ALMUCIUM, denotes a kind of cover for the head, 
- worn chiefly by monks and eccleftattics : It was of a 
ſquare form, and ſeems to have given riſe to the bon- 
._ nets of the ſame ſhape, ſtill retained in univerſities and 
, cathedrals. © 
' ALMUCIA, is ſometimes alſo uſed for the furs, or 
- muffs, worn by the ancient canons on their left arms. 
ALMUG-TREE, mentioned ia Scripture, is ſuppoſed to 
be the ſame with that which produces the gum arabic. 
ALMUNECAR, a port-town of Granada, in Spain, 
fituated upon the Mediterranean: W. long. 3* 45". 
N. lat. 36 40“. 
ALMUTAZAPHUS, a magiſtrate of Arragon, whoſe 
ofhce it was to ay meaſures and werghts, and 


ſearch houſes for (tolen goods. | 


— 


ALMUTHEN, in aſtrology, the planet which ſurpaſ- 

ſes the reſt with reſpect to digniticg. See Dig wirv. 

ALNABATI, in botany, an obfulete name of the ſiliqua. 
See SiLtQUa. 

ALNAGE, or Auwa, in the Engliſh polity, the 
meaſuring of wocllen manufactures with an dl. and 
the other functions of the alnager. 
ALNAG ER, in the Engliſh polity, a public ſworn officer, 

whoſe bulineſs is to examine into the afſze of all 
; woollen cloth made throughout the kingdom, and to 
Vor. I. No. 6. 7 


( 


8 
fix ſeals upon them. Another branch of his office is 
to collect an alnage-duty to the king. | 
ALNAM, in botany, an obſolete name of the Pulegium. 
See PuLEGrUM. : 
ALNEY, a ſmall iſland formed by the branches of the 
Severn, near Gloceſter, in England; called alſo the 
Eight. x . 
ALNUS, in botany, a ſynonyme of a ſpecies of betula, 
or alder-tree. See BeTvLA. 
ALwvs, in the ancient theatres, that part which waz 
molt diltant from the ſtage. 

ALNWICK, the county-town of Northumberland, in 
England, ſituated upon the alne. 
ALOA, in Grecian antiquity, a feſtival kept in honour of 

Ceres by the huſbandmen, and ſuppoſed to reſemble 
our harveſt-home. ; 

ALOE, in botany, a gerus of the hexandria monogynia 
claſs. The charaQters are: The corolla is ere&, open 
at the top, and the nectarium at the bottom of it; the 
filaments of the ſtamina are inſerted in the recepta- 
cle, the leaves ate thick, ſucculent, ard for the mol} 
part beſet with briſtles ; the fruit is oblong and cylin- 
drical, and divided into three cells, which contain flat 
ſemicircular ſeeds. There are eight ſpecics of the 
aloe, viz. the perfoliata, variegata, diſticha, ſpi- 
ralis, viſcoſa, pumila, uvaria, and retuſa, moſt of 
them natives of Africa. The retuſa, or pearl aloe, is 
a very beautiful plant, It is ſmaller than molt of the 
aloe kind. The leaves ate ſhort, very thick, ſharp 
pointed, and turving down with a large thick end, ap- 
my there triangular, The colour of the leaves is a 
ne green, ſtriped in an elegant manner with white, 
and frequently tipped with red at the point, The 
flower-Halk, which riſes in the midit of the leaves, is 
round, ſmooth, of a purple colour, and generally about 
eight inches high. hen the plant has been properly 
cultivated, the flowers are itriped with green and 
white; and ſometimes they are entirely white, This 
albe is ſingular in not having the bitter reſinous juice 
with which the leaves of molt others abound; when 
a leaf of this ſpecies is cut, what runs from it is wa- 
tery, DA, 3 and perfectly inſipid. Linnæus ſays 
that this plant thrives beſt in a clay ſoil, and that it 
rom wild in the clay-grounds of Africa, See plate 

s 5 


The inſpiſſated juice of the aloe is a ſtimulati 
cathartic bitter, and is uſed in various forms, for 
cleanſing the prime vir, attenuating and reſolving 
viſcid juices, for promoting the uterine and hæmor- 
thoidal fluxes, killing worms, Cc. . 

ALOE-WOOD. See XyLo-ALors, i 
ALOEDARY, an obſolete name of a purging medicine, 
_ . Whoſe chief ingredient is alocs. 
ALOETICS, the name of all medicines whoſe chief in- 


gredient is aloes. 


| ALOGIANS, in church-hiſtory, à ſect of ancient here- 


tics, who denied that Jeſus Chriſt was the Logos, and 

conſequently rejected the goſpel of St Joha, 
ALOGOTROPHIA, among phyſicians, the unequal 

growth or nouril! ment of any part of the body, as in 


the rickets, 
Ii ALOIDYS, 


PHT Kr , 
ALOIDES, in botany, an obſolete name of the ſtrati - 


otes, Sec STRATIOTES, f 

ALOOF, ia ſea-language, a word of command from the 
perſon who conns to the man at the helm, to keep 
the ſhip near the wind, when failing upon a quarter- 
wind. 

ALOPECIA, in medicine, ' ſignifies a falling off of the 
hair, occaſioned either by want of nouriſhment, or a 
bad ſtate of the humours. It is alſo uſed by Galen 
for a change in the colour of the hair, 
ALOPECIAS, in zoology, an obſolete name of a ſpe- 
cies of the ſqualus or ſhark. See SquaLvs. 


of a ſpecies of the didelphis. See DipeLrnis. 
ALOPECURUS, or Fox-TaiL Ass, in botany, a 
genus of the triandria digynia claſs, The calix is 
bivalved, and the flower conſiſts of one hollow valve, 
with a long awn inſerted near the baſe on the back 
part. There are ſeven ſpecies of the alopecurus, viz. 
the pratenſis, or meadow fox-tail graſs; the bulbo- 
ſas, or bulboſe fox-tail graſs; the geniculatus, or flote 
fox-tail graſs; and the myoſuroides, or field fox-tail 
graſs; the above four grow wild in Britain ; the 
agreſtis, the monſpelienſis, the paniceus, and the hor- 
dei formis, all natives of France, and the ſouthern parts 
Of Europe, except the laſt, which is a native of India. 
ALOSA, the ſhad, or mother of herrings, a ſpecies of 
the clupea, See CLUrEA. 
ALOST, a town in the Auſtrian Flanders, upon the river 
Dender, half-way between Rrufſels and Ghent. 
ALP, in ornithology, an obſolete name of a ſpecies of 
the loxia, See Lox1a. 
ALPHA, among grammarians, the name of the firſt let- 
ter of the greek alphabet, anſwering to our A. 
ALPHABET, in matters of literature, the natural or 


See LanGuaAGE, and CHARACTER. 

ALPHABET, is alſo uſed for a cypher, or table of the uſual 
letters of the alphabet, with the correſponding ſecret 

charactere, and other blank ſymbols intended to render 
the writing more diflicult to be decyphered. See 
DEcCyYPHERING, 

ALPHABETICAL, ſomething belonging to, or parta- 
king of the nature of an alphaber, us we ſay, al- 
phaberical order, method, c. 

ALPHENIC, a name ſometimes uſed for white barley- 

ſugar, or twiſted ſugar, 

ALPHESERA, in botany, an obſolete name of a ſpecies 
of bryonia, See Brvyonna. 

ALPHESTES, in ichthyology, an obſolete name of a 
ſpecies of labrvs. See LA Aus. 

ALPHETA, in aſtronomy, the fame with lucida coronz. 
See Lucipa Corona. 

ALPHITIDICN, a term for a fracture, wherein the 
bone is cruſhed to pieces. 

ALPHITOMANCY, a ſpecies of divination, other- 
wiſe called aleuromancy, See ALtEvromaANCY. 

ALPHONSIN, in ſurgery, an inſtrument uſed in ex- 
tracting bullets, in 3 Sce SunGERY, 
Of Gun-ſhot wounds. 


ALPHONSINE TABLES, aſtronomical tables, cal- 
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ALOPECOPITHECUS, in zoology, an obſolete name 


accuſtomed ſeries of the ſeveral letters of a language. 


— 


A L S 
culated by order of Alphonſus king of Caſtile, in the 
conſtruction of which that prince is ſuppoſed to have 
contributed his own labour. 

ALPH Os, among phyſicians, a diſeaſe of the ſkin, which 
js rough, and ſprinkled with white ſpots, 

PINE, ſomething belonging to the Alps. See Al rs. 

ALPINIA, in botany, a genus of the monandria mono- 
gynia claſs, of which there is but one ſpecies. The 
flower is tubulous, and divided into fix ſegments ; the- 
capſule, which becomes a fruit, is divided into three 
cells, each containing one ſeed. It is*a native of 

America. 

ALPS, a chain of exceeding high mountains, ſeparating 
Italy from France and Germany. 

ALQUIER, a liquid meaſure, uſed in Portugal to mea- 
ſure oil, two of which make an almond, See Ar- 
MOND, 

ALRAMECH, in aſtronomy, the name of a ſtar of the 
ſirſt magnitude, otherwiſe called arcturus. See Axc- 
TURUS, and As TRONouv. X 

ALRUM, in botany, an obſolete name of the tree from 
which the gum bdellium $ procured, See BDELLIUn. 
LSACE, a province formerly belonging to Germany, but 

. almoſt entirely ceded to France by the peace of Mun- 

er; is ſituated between the river Rhine on the eaſt, 
and Lorfain on the weſt, Switzerland on the ſouth, 
and the palatinate of the Rhine on the north. 

ALSADAY, in materia medica, an obſolete name of the 
unguis odoratus. See Uncvis. 

ALSAHARATICA, in botany, an obſolete name of the 
parthenium. See ParTHENIUM, 

LSEN, an iſland in the leſſer belt, at the entrance of 
the Baltic fea, between Sleſwic and Funen. E. long. 
10 12, N. lat. 55* 14“. | 

ALSCHARCUR, in materia medica, See Sxinx. 

ALSFIELD, or AsF1ELD, a town of Heſle Caſſel, in 
Germany. E. long. 9® 5“. N. lat. 50* 4o'. 

ALSIMBEL, in botany, an obſolete name of a ſpecies 
of nardus. See Naxpus. | 

ALSINA, in botany, a ſynonyme of the theligonum. 
See ThELIGONUM. 

ALSINASTRUM, in botany, the trivial name and alſo a 
ſynonyme of the elatine. See ELaTixE. 

ALSINE, Chichweed, in botany, a genus of the pentan- 

- dria trigynia claſs : The calix is divided into five parts ; 
the flowers conſiſt of five petals divided in the middle; 
and the capſule has three valves. There are three ſpecies 
of the alſine, viz, the media, or common chickweed, a 
native of Britain ; the mucronata, a native of Switzer- 
land; and the ſegetalis, a native of France. 

The alſine media has ſometimes been recommended 
in hectical caſes. 

ALSIRAT, in the Mahometan theology, derotes a 
bridge laid over the middle of hell, the paſſage or 
path whereof is ſharper than the edge of a ſword ; 
over which every body muſt paſs at the day of judge- 
ment, when the wicked will tumble headlong into 
hell, whereas the good will fly over it like the wind. 

ALSONE, a ſmall city of Languedoc in France, upon 
the river Freſquel, between Carcaſſone and St. 


Papoul. 
ALSWANGEN, 
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ALSWANGEN, a town of Livonia, in the dutchy of 
Courtland, ſituated upon the Baltic. 

ALT, in muſic, a term applied to the high notes in the 
ſcale. See Music. 

ALTAMURA, a city in the kingdom of Naples, at the 
foot of the Apennines. E. long. 177. N. lat. 41“. 

ALTAR, a place upon which ſacriſices were anciently 
offered to ſome deity. 

The heathens at firſt made their altars only of turf; 
afterwards they were made of ſtone, of marble, of 
woad, and even of horn, as that of Apollo in Delos. 
Altars differed in figure as well as in materials. Some 
were round, others ſquare, and others oval. All of 

them were turned towards the caſt, and ſtood lower 

than the ſtatues of the gods, and were generally ad- 
orned with ſculpture, inſcriptions, and the leaves and 
flowers of the particular tree conſecrated to the deity. 
Thus, the altars of Jupiter were decked with oak, 
thoſe of Apollo with laurcl, thoſe of Venus with myr- 
tle, and thoſe of Minerva with olive. 

The height of altars alſo differed according to the 
different gods to whom they ſacrificed. -Thoſe of the 
celeſtial gods were raiſed to a gteat height above the 
ground; thoſe appointed for the terteſtrial, were al- 
molt on a level with the ſurface of the earth. On 
the contrary, they dug a hole for the altars of the in- 
fernal gods. . 

Before temples were in uſe, altars were erected 
ſometimes in groves, ſometimes in the highways, and 
ſomerimes on the tops of mountains; and it was a 
cuſtom to engrave upon them the name, enſign, or 
character of the deity to whom they were confe- 
crated, 

In the great temples of ancient Rome, there were 
ordinarily three altars: The firſt was placed in the 
ſanctuary, at the foot of the ſtatue of the divinity, 
upon which incenſe was burnt, and libations offered; 
the ſecond was before the gate of the temple, and 
upon it they ſacrificed the victims; and the third was 
a portable altar, upon which were placed the oilering 
and the ſacred veſſels. 

Beſides theſe uſes of altars, the ancients ſwore 
upon them, and ſwore by them, in making alliances, 
confirming treaties of peace, and other folemn occa- 
ſions. Altars alſo ſerved as places of refuge to all 
thoſe who fled to them, whatever crime they had 
committed. 

Among the Jews, altars in the patriarchal times were 
very rude, The altar which Jacob fer up at Bethel 
was nothing but a ſtone, which ſerved him inſtead of a 
boliter; that of Gideon, a ſtone before has houſe ; 
and the firſt which God commanded Moſes to ereR 
was probably of earth, or unpoliihed ſtones, without 
any iron; for if any uſe was made of that metal, the 
altar was declared impure. . 

The principal altars of the Jews were thoſe of in- 
tenſe, of burnt-offering, and the altar, or table, for 
the ſhew-bread. 

e altar of incenſe was a ſmall table of ſhirtim- 
woed, covered with plates of gold, of one cubit in 
length, another in Width, and two in height, 


2 
At the four corners, were four kinds of horns, and 
all round a little border or crown over it. This was 
the altar hidden by Jeremiah before the captivity ; and 
upon it the officiating prieſt offered, every morning 
and evening, incenſe of a particular compoſition, See 
plate XI. ſig. 2. | 
The altar of burnt-offerings was made of Shittim- 
; wood, and carried upon the ſhoulders of the prieſts by 
ſtaves cf the ſame wood, overlaid with braſs. In the 
time of Moſes, this altar was five cubits ſquare, and 
three high ; but in Solomon's temple it was much lar- 
ger, being twenty cubits ſquare, and ten in height, It 
was covered with braſs; and at each corner was a hora 
or ſpire wrought out of the ſame wood with the altar, to 
which the facrifices were tied, Within the hollow 
was a grate of braſs, on which the fire was made ; 
through it fell the aſhes, and were received in a 
below. At the four corners of the grate were four 
rings, and four chains, which kept it up at the horns, 


This altar was placed in the open air, that the ſmoke - 


of the burnt-offerings might not ſully the ialide of the 
tabernacle, See plate XI. fig. 3. 

The altar, or table for the ſhew-bread, was like - 
wiſe of ſhittim- wood, covered with plates of gold, 
havirg a little border round it, adorned with ſculp- 
tare. It was two cubits long, one wide, and one and 
an half in height, Upon this table, which ſtood in 
the holy of holes, were put, every ſabbath day, twelve 
loaves, with ſalt and incenſe. | 

The Jewiſh altars, after the return from the capti- 
vity, and the building of the ſecond temple, were in 
ſome reſpe&ts different from thoſe deſcribed above. 

That of burnt-offerings was a large pile, built of 
unhewn ſtones, thirty-two cubits ſquare*at the bot - 
tom, and twenty-four ſquare at the top. The aſcent 
was by a gentle riſing, thirty-two cubits in length, and 
ſixteen in breadth, 

Ax rat is alſo uſed among Chriſtians for the commu- 
nion- table. See ComMuN1iON+»TABLE. | 
Arras is ſometimes alſo uſed to denote the offerings 
made at the altar, in contradiſtinction from the ſettled 

revenues of a church. 

ALTax, in aſtronomy, See Axa, 

ALTAR-THANE, in old law books, an appellation 
given to the prieſt or parſon of a pariſh, w whom 
the altarage belonged, See ALTARAGE. 

ALTARAGE, in law, alters erefted in virtue of dona- 
tions, before the Reformation, within a parochial 
church, for the purpoſe of ſinging of maſs for deceaſed 
friends. Sce Scors Law, title, Ecclefpaftical perſens. 

ALTA likewiſe ſignifies the b ariling to the 
prieſt on account of the altar. : 

ALTARIST, the ſame with altar-thane. Sce Ar- 
TAR-THANE, 

ALTEA, a ſea-port town of Spain, firuated upon the 
Mediterranean, in the province of Valencia, about 45 
miles ſouth of the city Valencia, W. lon. 13“. N. lat. 
38%. 400 

ALTEMBURG, a town of Tranſilvania, ſubject to the 
houſe of Auſlsia, ſituated in 23 E. long. and 46* 
25 N. lat. 


AlTrxrvic, 


” 72 
Arrzususg is alſo uſed by ſome for Alterþurg. Sce 


ALTENBURC. 

ALTENA, a port-towa of Holſtein, in Germany, ſitu- 
ted on the river Elbe. It belongs to the Danes, and 
is the place where all their Eaſt India goods are ſold. 

ALTENBURG, a towa of \Miinia, in the upper Sax- 
ony, about 25 miles 8. of Leipſic, and ſubject to the 
duke of Saxe Altenburg. E. long. 12 44, N. lat. 

9 52. 

ALTENBURG-OWAR, a fortified town of lower 
Hungary, ſituated on the river Danube, and ſubje& to 
the houſe of Auſtria, E. long. 17 20', N. lat. 46? 


Arc a city of Germany, in the circle of 
Swabia, ſituated between the lakes of Conſtance and 
l.. 

ALTERANTS, or ALTEzaaTtive medicines, ſuch as 
correct the bad qualities of the blood and other hu- 
mours, withovt occaſioning-any ſenſible evacuation. 
ALTERATE, in muſic and geometry. See SesqQut. 
ALTERATION, in a general ſenſe, denotes ſome va- 
riation in the qualities or circumſtances of a thing, 

without wholly changing its nature. 

ALTER? ATION, in medicine, is particularly uſed to de- 
note the aclicn of alterant medicines. See ALTE- 
RANTS, x 

ALTERCUM, in botany, an obſolete name of the 
Hyoſciamus. See Hroscriamvs. 

ALTERDOCHAON, a town of Portugal, in Eſtre- 
madura, three lcagnes 8 W. of Portalegre. 

ALTERITY, a term uſed by ſome philoſophers for 
what is more uſually called diverſity. See Diver- 
SITY, 

ALTERN-BASE, in trigonometry, a term uſed in 
contradiſtinction to the true baſe, Thus in oblique 
triangles, the true baſe is either the ſum of the ſides, 
and then the difference of the fides is called the altern - 

- baſe; or the true baſe is the difference of the ſides, 
and then the ſum of the ſides is called the altern- 
baſe. 

ALTERNATE, in a en ſenſe, a term applied to 
ſuch perſons or things as ſucceed each other by turns. 
Thus, two who command each his day, are ſaid to 
have an alternate command, or to command alter- 
nately, 

ALTERNATE, in heraldry, is ſaid in reſpect of the ſitu- 
ation of the quarters, 

Thus the firſt and fourth quarters, and the ſecqnd 
and third, are uſually of the ſame nature, and are call- 
ed alternate quarters, 

ALTERNATE, in botany, when the leaves or branches of 
plants ariſe higher on oppoſite ſides alternately, 

ALTERNATE. angles, Sce Gronkrar. 

ALTERNATE ratio, See ALGEBRA, and AR&1THME- 
TIC, 


ALTERNATION, properly ſignifies a ſucceſſion by - 


turrs Sce ALTERNATE. 

ALTH.XA, in botany, a genus of the monadelphia po- 
lyandria claſs. The calix of the althæa is double, and 
he outer one is divided into nine ſegmerits ; and the 
capſules are numerous, each containing but one ſeed. 
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There ate three ſpecies of this genus, viz, the off - 


cinalis, a native of Britain, the root and leaves of 
which are ſuppoſed to be balſamic, pectoral and — 
machic ; the cannabina, a native of: Hungary; and 

the hir ſuta, a native of France, Italy, &c. 

ALTINGAR, the name of a flux-powder, uſed in the 
fuſion of metals: See FLux, and CukMIs TRT. 

ALTIN, a kingdom of Aſia, in great Tartary, be- 
tween the ſources of the Irtich and the Oby. It is 
bounded on the north by the Kirgiſes, on the eaſt by 
the Amaduners, on the ſouth by the kingdom of 
Eluth, arid on the welt by the Irtich, which leparates 
it from Barabiaſkoi, 

A is alſo the capital of the kingdom of that name, 
ſituated in the northern part of the kingdom, at the 
head of the river Kilam. 

ALTiN, in commerce, a kind of money current in Maſ- 
cory, worth three copics. 

ALTITH. Sce AvA-FOETIDA. 

ALTITUDE, acceſlible, and inacceſſible. See Paac- 

Tical GronETay. 

ALT1iTvuDpE, of a figure, is the neareſt diſtance of its 
vertex from its vaſe, or the length of a perpendicular 
let fall from the vertex to the baſe, 

ALT1TvuDE in pptice, is the height of an object above a 
lige, drawn parallel to the horizon from the eye of the 
obſerver, 

ALT1TUDE #/ the eye, in perſpective, is its r 
lar height above the geometrical plane. 

ArrirupE ef a far, &c. in aſtronomy, is an arch of 
a vertical circle, intercepted between the ſtar and 
the horizon, Sce ASTRONOMY. 

ALTitupe of molien, according to Dr Wallis, is its 
meaſure eſtimated in the line of direction of the moving 
force, 

ALTITUDE, in aſtrology.. See EXALTATION. 

ALTitupe ef fluids, is more uſually exprefſed by the 
term depth. See DRYru. 

Determinative ALuTiTUDE, that from whence a heavy 
body falling, acquires a certain velocity by its natural 
acceleration, 

ALTKIRK, a town of Alſace in „Germany, ſituated on 
the river iu, in N. lat. 4 40“, and E. lon, 3 15, 

ALTMORE. a town of Ireland, in the county of TV. 
rone, and province of Uliter, Gruared in N. lat. 54? 
34', and W. long. 7* *. 

ALTMUL, a river of Germany, which arifing in Fran- 

- Conia, runs 8. E. by the city of Anſpach ; and copti- 
ruing its courſe E. by Pappenheim and Aichſter, falls 
into the Danube at Kelbeim, about 12 miles above 
Ratiſbon. 

ALTO, and Bas$0, in law, denates the abſolute ſub- 
miſſion of all differences high and low to ſome arbi- 
wator, 

ALTOM, a name given, in ſeveral parts of the Turkiſh 
dominions, to what the Europeans call a ſequin. 
See Szquin. 

ALTO-MONTE, a town of the hither Calabria, in the 


T 


kingdom of Naples, at the foot of the Apennioes, ten 
miles from C ano, 
ALTO-RELIEVO. Sec RIIIEVo. 


ALTO- 
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ALTO-RIPIENO, in muſic, the tenor of the great 
chorus which ſings and plays only now and then in 

. ſome particular places. 

ALTORF, a town of Germany, in the circle- of Swa- 
bia, ſituated in N. lat. 47 46', and E. long. 9® 35 

ALToORF, is likewiſe the name of a town in the circle 
of Franconia, ſituated in N. lat. 49* 20', and E. long. 
11 200. 

Al roar, is alſo the capital of the canton of Uri, in 
Switzerland, ſituated on the lake Lucern, in N. lat. 
46 po, and E. long. 8* 300. . 

ALTRINGHAM, a town of Cheſhire in England, 
upon the borders of Lancaſhire, ſeven miles from 
Mancheſter. 

ALTRIP, a ſmall town of Germany, in the dioceſe of 
Spice, ſituated upon the Rhine, a little above Man- 
heim. 

ALTUMAL, a term ſometimes uſed to denote the mer- 
cantile ſtyle or dialect. 

ALTUS, in muſic, See CounTEr-TEXOR. 

ALTZHEIM, or ALTzty, a town of Germany, ſitu- 
ated in N. lat. 49 45“, and E. long. 7 52“, about 
42 miles N. W. of Heidelberg. 

ALVA de Tormes, a town of Spain, in the province of 
Leon, ſituated on the river Tormes, in N. lat. 41*, 
and W. long. 6“, about 16 miles S8. E. of Salamanca, 

ALVAH, among the Mahometans, the name by which 
they call the wood wherewith Moſes ſweetened the 
waters of Marah. 

ALVAHAT, a province of higher Egypt, ſituated un- 
der the tropics. 

ALVARID, in the hiſtory of Spain, a kind of magi- 
ſtrate or judge, differing very little from the alcaid. 
See ALcaid. 

ALVARISTS, in church hiſtory, a branch of Thomiſts, 
fo called from Alvares their leader; who aſſerted ſuf- 
ficient grace, inſtead of the efficacious grace of the 
ancient Thomiſts. See ThomisTs. 

ALUCO, in ornithology, the trivial name of a ſpecies of 
{trix. See STRIX. 

ALUDE, a kind of ſheep's leather, one ſide of which 
has the wool on, 

ALUDELS, in chemiſtry, earthen pots ranged one a- 
bove another, for retaining the flowers which aſcend 
in the proceſs of ſublimation. The loweſt aludel is 
tirted to the pot which contains the matter to be ſu- 
blimed, and at the top is a cloſe head for collecting 
the flowers which aſcend higheſt. See CurmieTay. 

ALVEARIUM, in anatomy, the hollow of the outer 
car. Sec AxaTtony, Part VI. 

Arveanivun, in matters of literature, is uſed in a figu- 
rative ſenſe for a collection or theſaurus, 

ALVEOLUS, in natural hillory, the name of the waxen 
cells in bee-hives. Sce Aris. 

ALvrortus, in anatomy, the ſockets in the jaws where- 
in the teeth are fixed. See AnaTONY, Part I. 

ALvso0Lvs, in botany, the name of the cells in which 
the ſeeds of ſeveral plants are ranged. 

ALvuouvs, in — proving a ſea ſoſſile of a conic 
figure, compoſed of a number of cells, like bee-hives, 
1 into each other, with a pipe of communication. 

or. I. No. 6. 3 
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ALVEUS, in anatomy, a name ſometimes given to the 
tumid lacteal veſſels proceeding from the receptaculum 
chyh. 

Pony na is alſo uſed in Roman antiquity, for a kind of 
boat, faſhioned out of the trunk of a ſingle tree: 
* that in which Romulus and Remus were 
expoſed. 

ALVIDONA, a town of Calabria, in the kingdom of 

Naples, upon the gulph of Roſlano. . 

ALVI fluxus, among phyſicians. See DrarrHota, 

Obflrudtio Arvi, a Latin phraſe for coſtiveneſs. See 

_ Cooraveness. 

ALVIDUCA, among phyſicians, a term for laxative 
medicines, _ 

ALUM, or ALvmex, in natural hiſtory, a peculiar kind 
of ſalr, ſometimes found pure, but oftner ſeparated 
from ſeveral ſubſtances, as a ſoft reddiſh ſtone in Ita- 
ly, ſeveral kinds of earth, and, in England, from a 
whitiſh or bluiſh ſtone, called Iriſh late. Alum, in 
medicine, is a powerful aſtringent. In dying, it fixes 
the colours upon the ſtuff, See CyrmisTay. 

Proceſs of making Ac uu. At Whitby, in Yorkſhire, 
alum is, made thus : Having burnt a quantity of the 
ore with whins, or wood, till it becomes white, then 
they barrow it in a pit, where it is ſteeped in water 
for eight or ten hours. This liquor, or lixivium, is 
conveyed by troughs to the alum-houſe, into ciſterns, 
and from them into the pans, where it is boiled about 
24 hours, They add a certain _ of the lee of 
kelp; the whole is drawn off into a ſettler; where 
having remained about an hour, that the ſulphur and 
other dregs may have time to ſettle to the bottom, it 
is conveyed into coolers. This done, to every tun of 
the liquor they add about eight gallons of urine; 
and having ſtood four days and nights, till quite cool, 
the alum begins to cryſtallize en the ſides of the veſ- 
ſel, from which being ſcraped off, it is waſhed with 
fair water, and then thrown in a bing, to let the 
water drain off. After this it is thrown into a pan, 
called the roching pan, and there melted; in which 
ſtate it is conveyed by trouphs into tuns, where it 
ſtands about 10 days, till perfectly condenſed. Then 
ſtaving the tuns, the alum is taken out, chipped, and 
carried to the ſtore - houſes. 

This is what we commonly call roche or rock alum, 
as being prepared ſrom ſtones cut from the rocks of 
the quarry; and ſtands contradiſtinguiſbed from the 
common alum, or that prepared from earths, 

Artificial Auumn, that prepared by art, in contradi- 
ſtinction from the native alum. It is alſo uſed for 
alum produced by cauſing burnt earthen veſſels imbibe 
a large quantity of oil of vitriol; the effe& of which 
is, that they are thereby reduced to a mucilage, 
which, being expoſed to the open air, affords cryſtals 
of pure alum. Tobacco-pipes, wetted with ſpirit of 
ſulphur, likewiſe afford beautiful cryſtals of plumoſe 
alum. 

Burnt ALvn, is that melted in a fire - ſhnovel, or crucible, 
where it is allowed to bubble till it becomes a white 
hard ſubſtance. 

The watery part of 3 being thus expelled, 

the 


ET 
the remaindet is left poſſeſſed of all its acids, leſs 
clogged, and more in a condition to exert its effeds. 
It proves a gentle eſcharotic, and is uſed in ſmall 
quantities, mixed with other ingredients, in tooth- 
powders, 

Crude Ax uu, that which has undergone no other reſine- 
ment than what it receives at the alum-works, 
Native ALum, or Fojjile ALun, that formed by na- 
ture, without the aſſiſtance of art. 
There are (till mines of native alum in the iſland of 
Chio, conſiſting of a kind of vaults, or apartments 
cruſted over with alum, which may be looked upon as 
exfoliations from the rock, 
Plumeſe Arun, or Plume ALvum, a kind of _ 


alum, compoſed of a ſort of threads, or fibres, reſem- 


bling feathers ; whence it has its name. 

Prepared Auum, or Purified Alu, that which is diſ- 
ſolved in hot rain-water, and afterwards made to cry- 
{talize, by evaporating the water. 

Reche-ALum, or Reck-ALum. See the article, Preceſs 
of making ALUM, _ 

Roman ALum, a ſort of rock-alum, of a reddiſh colour, 
made in the country near Rome, 

Succharine ALUM, is a compoſition of common alum with 
roſc-water, and the whites of eggs, which being boiled 
to the conſiſtence of a paſte, is formed in the ſhape of a 
ſugar-loaf; it is uſed as a colmetic, 

Scifile ALum, the ſame with plumoſe alum. 

ALUMEN, the Latin name of alum. 

ALUMEN catini, a name ſometimes uſed for the ſalt of 
the kali, 

ALumEn ſcaglicle, a name ſometimes uſed for /apir ſpe- 
cular}. 

ALUMINOUS, an epithet for things that partake of 
the nature of alum, 

ALUMTA, in botany. See LuTzoLaA. 

ALUS, or Aru, in botany, an obſolete name of the 

ſymphytum. Sec SYMPHYTUM, 

ALVUS, id anatomy, a term uſed, for the belly in ge- 
neral, but more frequently applicd to the bowels, 

ALWAID!L, a ſect of Mahomctans who believe all great 
crimes to be unpardonable. 

ALYPIAS, the name of a kind of white turbith. See 
TuxntTH. 

ALPUM, ia botany, a ſynonyme and likewiſe the tri- 
vial name of a ſpecics of globularia. Sce Grogu- 
LAKIA, 

ALYSSOIDES, ia botany, a ſynonyme of the alyſſum, 
See ALYSSUM, 

ALYSSUM, or ALys$0N, in batany, a genus of the 
tetradynamia filiculola, The flowers of the alyſſum 
conſiſt of four leaves in the form of a croſs : The cap- 

ſule is ſhort and ſmooth, and contains a number of 
roundiſh ſeeds, There are 14 ſpecies of the alyſſum, 
none of which are natives of Britain. 

ALYTARCRHA, a prieſt of Antioch in Syria, who, in 
the games inſtituted in honour of the gods, preſided 
over the officers who carried rods to = away the 
crowd, and keep order, 


In the Olympic games, the alytarches had the ſame 
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command, and obliged every perſon to preferve order 
and decency. 
ALZACHI, in botany, an obſolete name of the an- 


guria, See ANGURIA. 

ALZAGI, or ALzEGi. See Zecn, 

ALZARAC, the Arabian name of a coarſe kind of cam- 

hor. 

ALZIRA, a town of Spain, in the province of Valen- 
tia, ſituated on the river Xucar, about 18 miles S of 
the city of Valencia, W. long. 20%, N. lat. 39 100. 

ALZIZ, among Arabian phyſicians, See Z1z. 

ALZUM. See BotLLivum, 

AMA, among eccleſiaſtical writers, denotes a veſſel ia 
which wine or water were kept for the ſervice of the 
euchariſt, f | 

Ama, is ſometimes alſo uſed for a wine-meaſure, as 2 
pipe, or the like. | 

AMABYR, or Amvasrs, a cuſtom which formerly 
prevailed in Wales, and ſome other parts of the king- 
dom; being a certain fine, er ſum of money, paid to 
the lord upon marrying a maid within his manor. 

AmACACHES, a people of Brazil, in 8. America, near 
the government of Rio Janeiro. 

AMACUSA, an iſland of Japan, ſeparated by a narrow 
{trait from Saicoco, or Ximo. 

Auacus4, is alſo the capital of the province of that 
name, 

AMACAO. See Macoa. 

AMADABAT, a large populous trading city in the E. 
Indies, the capital of the province of Guzurat, or 
Cambay, and ſituated in 72 E. long. and 23 400 
— Wh 

AMADAN, or Hamapan, in geography. See Ha- 
MADAN, 

AMADANAGER, a town in the higher peninſula of 
India, ſituated in 7415 E. long. and 189 N. lat. 
AMADIA, a city of Aſiatic Turky, in the province of 
Curdeſtan, fituated on a high mountain, ia 43 E. 
long. and 3) N. lat. ; 

AMAIN, or AuA vk, in the ſea-language, a term im- 
porting to lower ſomething at once. Thus, 10 ſtrike 
amain, is to lower, or let fall, the top-ſails; to wave 
amain, is to make a ſignal, by waving a drawn ſword, 
or the like, as a demand that the enemy ſtrike their 
top-ſails, . 

AMAK, or Aux A, an ifland of Denmark, lying in 
13* 5 E long and 55 29 N. lat. and ſeparated by 
a very narrow channel from Copenhagen, 

AMALFA, a city of Italy, in the kingdom of Naples, 
and province of the hither Principato, It is the. ſee 
of an archbiſhop, and remarkable tor giving birth to 
Flavius Blendus, inventor of the ſeaman's compals. 
E. long. 15* 20%, N. lat. 48% g'. 

AMALGAM, mercury united with ſome metal. See 
CHemis TRY... 8 

AMALGAMATION, in chemiſtry, the operation of 
making an almalgam, or mixing mercury with any me- 
tal. See ChamiISTRY. \ 

AMALGAMATION, is alſo uſed by ſome, in a leſs proper 
ſenſe, for a ſolution of ſulphur with mercury. 
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AMAN, a port of Africa, in the kingdom of Morocco, 
upon the Atlantic ocean, between cape Ger, and 
cape Cantin. 

Aman, is alſo the name of a kingdom, near the middle 
of the iſland of Sumatra, in the E. Indies. 

AMANCE, a town of Lorrain, ſauated in 6 10' E. 
long. and 48 40 N. lat. about ſeven miles N. E. of 
Nancy. 

AMAND, or ST Amano, the name of two towns, one 
ſituated in the duchy of Bourbon, in the province of 
Lyonnois in France; and the other in French Flanders, 
about ſix miles N. of Valenciennes. 

AMANTEA, a ſea- port town and biſhop's ſee of the 
kingdom of Naples, ſituated near the bay of Euphe- 
mia, in the province of Calabria, in 16 20' E. long. 
and 3915 N. lat. | 

AMAPALLA, a ſea- port town of Mexico, in the pro- 
vince of Guatimala, ſituated on the Pacific ocean, in 
93? W. long. and 1230 N. lat. 

AMARACUS, in botany, 4 ſynonyme of the origa- 
num. See OR1GANUM. 

AMAR ANT, or AMarANTE, an order of knight- 
hood, inſtituted in 1653, by Chriſtina Queen of Swe- 
den, in memory of a maſquerade, wherein ſhe had af- 
ſumed that name, which Ggaities uwn/ading, or immer- 
tal, Her nobility likewiſe aflumed different charac- 
ters, viz, of gods, goddeſſes, thepherds, nymphs, Cc. 
and fo well pleaſed was the Queen with the diver- 
ſion, that ſhe inſtituted this oider in memory of it, 


conſiſting of 16 lords, and as many ladies, with the 


motto, Dolce nilla memoria. 

AMARANTH, in botany, Sec AmaranTHUS, 

AMARANTHOIDES, in botary, tie trivial name of 
a ſpecies of illecebrum. Sec IuLzcraruUmM, 

AMARANTHUS, in botany, a genus of the monæcia 
pentandria claſs. The flowers have no petals ; the 
cali x is multifid; and the ſceds are contained in mem- 
branaceous veſlels, and very numerous, There are 22 
ſpecies of amaranthus, none of them natives of Bri- 
tain, except the blitum, or I:fſer blite ; all the others 
are found in the Indies, The amaranthus is ſaid to 
be aſtringent. 

AMARYLLIS, in botany, a genus of the kexandria 
monogynia claſs. "The ſpatta of the amarylius copſiſts 
of one leaf, the flower, like other hihaceous plants, 
has ix petals, and the ſigma is tnifid, There are 12 
ſpecies of the amaryllis, all of them natives of the 
warm climates. Fig. 1. of plate XII. repreſents the 
orientalis, a native of the E. Iudies. 

AMASIA, the northern diviſion of leſſer Aſia, lying 
on the S. ſhore of the Euxine ſca. | 

AmMas1a, is alſo the name of the capital city of the 
above province, ſtv:.red in 36 E. long. and 42* N. 
lat. about 5o mules 8. of the Euxine fea. 

AMASTRIS, or AmasT&o, a city of Turky in Aſia, 
in the province of Breſangil, ſituated on the Black 


ca. 
AMATIDES, a name uſed by ſoms for an incombulti- 
ble ſtone, See AntanTHUS, 
AMATITLAN, a town of N. America, ſituated in 
the valley of Mixco, in the province of Guatimala. 
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AMATORII call, in anatomy, a term ſometimes 
uſed for the obliquus ſuperior and obliquus inferior 
muſcles of the eye, as theſe muſcles aſhit in og- 
ling or drawing the eye ſideways. See AnaTOny, 
part VI, 

AMATRICE, a city of the kingdom of Naples, in the 
farther Abruzzo, upon the confines of the pope's ter- 
ritories, and the marquiſate of Ancona, 

AMAUROSIS, in medicine, a diſtemper in the eye, oc- 


caſioned by aa inſenſibility of the retina, See Mbi- 
CINE, 

AMAUSA, a term uſed by chemiſts for paſtes counter- 
feiting gems, 2 


AMAXOBII, the ſame with me. 

AMAZON, ia a general ſenſe, denotes a bold daring 
woman. | 

AMAZONS, were an ancient nation of women, inha- 
biting that part of leſler Alia now called Amalia. 
Sce AmaAv1a, | 

The Amazons are ſaid to have killed all their male 
children, and to have cut off the right breaſts of their 
females, to fit them for martial exerciſes. The ex- 
iilence, however, of ſuch a nation is controverted by 
many judicious authors, and detended by others, par- 
ticularly Mr Petit, who has publiſhed a diſſet tation on 
the ſub ject, wherein are ſeveral curious iaquiries con- 
cerning their ums, dreſs, Cc. 

We alſo read of Scythian Amazons, of German Ama- 
zons, of Lybian Amazons, and Amazons of America, 
I,ving on the banks of the great river which bears 
their name, who are reprelented as governed by a 
queen, no man being permitted to live among them 
ouly, at a certuin ſcaſon, thoſe of the neighbouring 
naticus are ſuffered to viſit them for the ſake of pro- 
creation, Ihe Amazons of Lybia are famous for 
their wars with 2nother female nation called Gorgons, 
See GorGoNns. 

On medals, the buſt of the Amazons is ordinarly re- 
preſented armed with a hue battic-ax, called by the 

Romans b/ceps, or fecurte, which they carried on 
their ſhoulder with a ſmall buckler, in form of a 
half moon, diſtinguaihed by the name of pe/ta, upon 
their left am. 

Amazons, in a figurative ſenſe, an appellation given to 
bees, as being governed by a queen, 

Amazon, in geography, a great river in 8. America, 
which riling in Peru, near the equator, runs caſt- 
ward a courſe of more than 3000 miles; and, hke 
other rivers between the tr » annually overtiows 
its banks, at which ſealor it is about 150 miles 
broad where it falls into the occan. 

AMAZONIAN, deuvtes ſumething belonging to the 
amazons. 

AMBACHT, a term uſed in ſome parts of Germany 
and Flanders, for the magiſtracy of a city, or the 
diltrit or territory belonging to it. 

AMBADAR, a city of Attica, in the vpper Ethiopia, 
ſiruated upon the Nile, between the provinces of Darn» 
bea and Savea. 

AMBAGES, See CixcumLocuTioN. 

AMBAMARJAM, or Aura, the capital city of 

Abyilinia, 
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a lake, out of which the river Nile iſſues; 35* E. 
long. and 13? S. lat. 

AMBARVALIA, in antiquity, a ceremony among the 
Romans, when, in order to procure from the gods 
an happy harveſt, they conducted ghe victims thrice 
round the corn-fields in proceſſion, before ſacrificing 
them. Ambarvalia were either of a private or pu- 
blic nature : the private were performed by the maſter 
of a family; and the public by the prieſts who offici- 
ated at the folemnity, called fratres arvales. The 

prayer preferred on this occaſion, the formula of which 
we have in Cato, de Re Ruſt. cap. cxlii, was called 
carmen ambarvale. 

At theſe feaſts they ſacrificed to Ceres a ſow, a 
ſheep, and a bull, or heifer, whence they take the 
name of ſuovetaurilia. | 

The method of celebrating them, was to lead a 
victim round the fields, while the peaſants accompa- 
nied it, and one of their number, crowned with oak, 
hymned forth the praiſes of Ceres, in verſes compo- 
ſed on purpoſe. 

This feſtival was celebrated twice a-year, at the end 
of Jannary, according to ſome, or in April, according 
ro others; and for the ſecond time in the month of 

uly. : 

AMBARVALIS, in botany, an obſolete name of the 


polygala, See PoLyGaLa. 


AMBE, in ſurgery, an inſtrument for reducing diſ- 


located bones. | 
Ame, in anatomy, a term for the ſuperficial jutting 
out of a bone. | 
AMBER, ſuccinum, or electrum, in natural-hiſtory, a 
hard bituminous wfdammable AbRance, brittle, ſome- 
what tranſparent, generally of a yellowiſh colour, and 
when warm ſends forth a fragrant bituminous odour, 
Amber is likewiſe endowed with an electrical virtue; 


when rubbed, it attracts ſtraws or other light bodies. 


The taſte of amber is acrid, bituminous, and ſome- 
what aſtringent. It does not efferveſce with acids, 
and is ſoluble in ſpirit of wine and eſſential oils, 
When ſubjected to a chemical analyſis, it firlt yieldg a 
ſubacid water, afterwards a yellow fetid oil, and a v 
latile ſalt ; what remains in the retort, is a black, 
light, friable matter, reſembling the b1tumen Judai- 
cum. 

Amber is chiefly found in Pruſſia, and in the Bal- 
tic ſea, near the ſhore of Sudavia, where it is found 
ſwimming on the ſurface of the water, and is taken in 
nets. It is eſteemed a powerful medicine in hyſteric 
and hypochondriac caſes, —Naturalilts are much divi- 
ded about the origin of amber : Some maintaining it 
to be. an animal ſubſtance, others a reſinous juice 
oozing from poplars and firs near the ſhore, and run- 
ning into the ſea, But it has lately been found to be 
a true bitumen; the veins of which were diſcovered, 

„ by the Pruſſians, in the bowels of the earth, in the 
marſh near Kuſtrin. 

Aub, in geography, a river, which riſing in the 8. 
W. part of Bavaria, runs N. E. by Lanſperg and 
Dachan, and falls into Iſer, a little aboye Landſhut. 
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Abyſſinia, or higher Ethiopia, ſituated on the ſide of Aus EAC, A fortified town of Bavaria, ſituated on the 
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river Ils, about 30 miles N. of Ratiſbon, in 12 E. 
long. and 49“ 25 N. lat. 

AMBERGREASE, or Aus RC RISE, in natural hi- 
ſtory, is a ſolid, opaque, aſn- coloured, fat, inflamma- 
ble ſubſtance, variegated like marble, remarkably 
light, rugged and uneven in its ſurface, and has a fra- 
grant odour when heated. It docs not efferveſce with 

- acids; melts freely over a fire, into a kind of yellow 
roſin, and is hardly ſoluble in ſpirit of wine. Amber- 
priſe is greatly uſed by perfumers on account of its 

weet ſmell. In medicine it is uſed for nervous com- 
plaints. It is found in great quantities in the In- 
dian ocean, near the Molucca iſles, as alſo near Afri- 
ca, and ſometimes near the northern parts of England, 
Scotland, and Norway. There has been many dif- 
ferent hypotheſes concerning the origin of ambergreaſe, 
but the moſt probable is that which ſuppoſes it to be a 
foſſile bitumen, or naphtha, exſuding out of the bow- 
els of the earth, in a fluid form, and diſtilling into 
the ſea, where it hardens, and floats on the ſurface, 

AMBERING, a term uſed by ſome writers for giving 
the ſcent of amber to any thing. a. 

AMBERT, a city of France, in the lower Auvergne, 
3 for its manufactures in paper and cam- 
blets. 

AMBETTUWAY, in botany, a barbarous name of a 
tree, the leaves of which, when boiled in wine, are 
ſaid to create an appetite, and is uſed by the people 
in Guinea with that intention, 

AMBIAM, a kingdom of Ethiopia, ſituated between 
the Nile, and a river which riſes out of the lake 
Zaffan. . 

AMBIDEXTER, a perſon who can uſe both hands 
with the ſame facility and for the ſame purpoſes that 
the generality of people do their right hands. 

AMBIEGNZ ves, in the heathen ſacrifices, an appel- 
lation given to ſuch ewes as, having brought forth 
twins, were ſacrificed together with their two lambs, 
one on each fide, We find them mentioned among 
other ſacrifices to Juno. a 

AMBIENT, a term uſed for ſuch bodies, eſpecially 
fluids, as encompaſs others on all ſides: thus, the ar 
is frequently called an ambient fluid, becauſe it is dif- 
fuſed round the earth. 

AMBIERLE, a city of France, three leagues from 
Rouanne, and 15 from Lyons, on the borders of the 
Lionnois, 

AMBIGENAL 5yperbola, a name given by Sir Iſaac 
Newton to one of the triple hyperbolas of the ſecond 
order, having one of its infimte legs falling within 
an angle formed by the aſſymptotes, and the other 
without. 

AMBIGUITY, in rhetoric and grammar, a defect of 
language, whereby words are rendered ambiguous, 

- See the next article. 

AMBIGUOUS, a term e to a word or expreſſion 
which may be taken in different ſenſes, 


AMBILLON, a village of France, in Touraine, where 

there is a great quarry for mill-ſtones, 
AMBIT, in geometry, js the ſame with what is m_ 
wile 
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Viſe called the perimeter of a figure. See Pra- 


METER. 

AMBITUS, in Roman antiquity, . the ſetting up for 
ſome magiſtracy or office, and formally going round 
the city to ſolicit the intereſt and votes of the people. 
On theſe occaſions, it was not only uſual to ſolicit the 
intereſt of their friends and others with whom they 
were perſonally acquainted, but the candidates, being 
attended by perſans of an extenſiue acquaintance, who 

to them the names of the citizens, and thence 
ed nomenclatores, or imterpretes, made their ap 
plication to all they met. This method of ſuing 

| offices was deemed allowable, and therefore never pro- 
hibited by law; but to reſtrain all undue influence, 
whether by bribery, or exhibiting games, ſhews, and 


the like, many laws were enacted, and ſevere figes im- 


ed. 

N in horſemanſhip, a peculiar pace by which 
a horſe's two legs of the ſame fide move at the ſame 
time, 

AMBLETEUSE, a ſmall ſea-port-town of Picardy 
in France, fituated about five miles north of Bou- 
logne. 

AMBLYGON, in geometry, denotes an obtuſe angled 
triangle, or a triangle one of whoſe angles conſiſts 
of more than ninety degrees. 

AMBLYOPY. Sce GuTra SEtxExA, 

AMBO, or Amzox, in eccleſiaſtical antiquity, a kind 
of pulpit or reading-deſk, where that part of the divine 
ſervice called the gradual was . 

AMBOHETSMENES, a province in the iſland of 
Madagaſcar, near the mountains of the ſame name. 

AMBONUM. See OcuLvs BeLi, 

AMBOINA. See Auron. 

AMBOISE, a town of Orleanois, in France, fituated 
on the river Loire, about ten miles eaſt of Tours, 
in 1 E. long. and 347 25' N. lat. 

AMBOYNA, an iſland of the E. Indies, lying between 
the Molucca ifles and thoſe of Banda, in 126* E. 
long. and 3 40“ S. lat. 

In this iſland, which is about ſeventy miles in cir- 
cumference, the Dutch have a ſtrong fort, garriſoned 
by leven or eight hundred men. What makes it the 
more remarkable, is the crucl uſage and expulſion of 
the Engliſh factors by the Dutch, in the reign of 
K. James I. - 

AMBOSINE, a province of Africa, in the kingdom of 
Benin. 

AMBOTE, a town of Poland, in Samogitia, upon the 
river Wardaria, two Poliſh miles from Siade, and 
nine from the Baltic ſea. 

AMBOULE, a large country in the ifland of Madagaſ- 
car, tothe north of Carcanoth. 

AmBovLs is alſo the name of a conſiderable village in 
in that country, 

AMBOURNAY, a ſmall rown of France, upon the ri- 
ver Ain, on the road from Lyons to Geneva, 

AMBRA, or AmnraGRivia, Sce AMBERGREASE. 


AMBRASI, a river of Africa, which, after waſhing 
the kingdom of Congo, falls into the -Ethiapian 
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Ocean. 
Vor, I. 
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AMBRES, a city of France, in the Upper Languedoc, 
in the dioceſe of Caſtres. + 

AMBRESBERRY, a market-town in Wiltſhire, about 
fix miles north of Saliſbury, and ſituated in 140 
W. long. and 31 20 N. lat. 

AMBROSE, or Sr AnBroOst in the wood, an order of 
religious, who uſe the Ambroſian office, and wear an 
image of that ſaint engraven on a little plate: in other 
reſpetts they conform to the rule of the Augultins. 
See AnBroSilan OFFICE, and AUGUSTINS, 

AMBROSIA, in heathen antiquity, denotes the ſolid 
food of the gods, in conttadiſtinction from the drink, 
which was called near, It had the appellation am- 
brofia, as being ſuppoſed to render thoſe immortal who 
fed thereon. 

AmBxOS1A, is alſo a term for rough or crude wax, ſup- 
poled to be the food of bees. 

Anazosta, in Grecian antiquity, a name ſometimes u- 
ſed for a feſtival of Bacchus, otherwiſe called /enea. 
See Lex&a. 

Aust ost, in botany, a genus of the moncecia pentan- 
dria claſs. The male fiolcules of the ambroſia have 
no petals ; the fruit of the female is prickly, and ſlia- 
pu like a clyb, containing one oblong leed in each. 

ere are four ſpecies of ambroſis, viz. the trifida, e- 
latiot, and the artemilifolia, all natives of America ; 
and the maritima, a native of Grecce. 

AMBROSIAN office, in church-hiſtory, a particular 
formula of worſhip in the church of Milan, which 
takes its name from St Ambroſe, who inſtituted that 
office ia che fourth century. Each church originally 
had its particular ofhce ; and when the pope, in after- 
times, took upon him to impoſe the Roman vihee upon 
all the weltern churches, that of Niilan ilieltetred it- 
ſelf under the name and authority of St Ambroſe ; 
from which time the Ambroſian ritual has prevatled, 

AMBROSIN, a coin formerly (truck by the dukes of 
Milan, repreſenting Sr Ambroſe on horteback, with a 
whip in his right hand, 

AMBRUN, in gecgraphy, the ſame with Embrun, See 
EmMnaun. 

AMBRY, a place in which are depoſited all utenſils ne - 
ceſſary for houſe-keeping, In the ancient abbeys and 
priories, there was an ofhce under this denomination, 
wherein were laid up all charities for the poor. 

AMBUBAJ]ZX, in Roman antiquity, were immodeſt wo- 
men, who came from Syria to Rome, where they li- 
ved by proſtitution, and by playing on the flute. 

AMBUBEJA, in botany, an obſolete name of the ci- 
chorium. See CicHortumM. 

AMBUILA, or Ams01L4a, a country of Africa, in the 
kingdom of Congo, berween the lake Aquelonde and 
St Salvador. 

AMBULATION., See Warze. 

AMBULAT10N, in ſurgery, a term uſed for the ſpread- 
ing of a gangrene or mortification, 

AMBULA RY, a term applied to ſuch courts as were 
not fixed, but removed times to one place, fome- 
times to another, 

AMBURBIUM, in Roman antiquity, a proceſſion made 
by the Romans round the city and pomeriun, iv which 
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they led a victim, and afterwards ſacrificed it, in or- 
der to avert ſome calamity that threatened the city, 
AMBURY, or Ax BUxx, among farriers, denotes a tu- 
mor, wart, or ſwelling, which is ſoft to the touch, 
and full of blood. 

This diſorder of horſes is cured by tying a horſe- 
hair very hard about its root, and, when it has fallen 
off, which commonly happens in about eighit days, 
ſtrewing ſome powder of verdegris upon the part, to 

revent the return of the complaint, If the tumor 
be ſo low that nothing can be tied about it, they cut 
it out with a knife, or elſe burn it off with a ſharp 
hot iron; and, ip ſinewy parts, where a hot icon is 
improper, they eat it away with oil of vitriol, or white 
ſublimate. 
AMBUSCADE, or Amzusn, in the military art, pro- 
perly denotes a place where ſoldiers may lie coacealed, 
ill they ſind an opportunity to ſurpriſe the enemy. 


 AMBUSTION, with phyſicians, the fame with a burn. 


AMBY, a town of the Auſtrian Netherlands, in the 
province of Limburg, ſituated oppolite to Mazttricht, 
on the caſt-ſide of the river Maeſe, in 5 45 E. long. 
and 50? 56', N. lat, | 

AMED, or Aub, a city of Aſia in Meſopotamia : 
the Arabians call it Diarbeker, and the Turks Kara- 

Amed. 

AMFEDE WAT. Sec AmaDaBarT. 

AME DIANS, in church-hiltory, a congregation of re- 
ligious in Italy, fo called from their profeſting them- 
ſelves amantes Deum, lovers of Gcd; or rather, a- 
mati Deo, beloved of God. 

AMEIVA, in zoology, the trivial name of a ſpecies of 
lacerta. See LACERKTA. 

AME L, a term frequently uſed by Mr Boyle, in a ſy- 
nonimous ſenſe with enamel. See Examzr. 

AMELAND, an iſland of the United Provinces, in the 
German Ocean, near the coalt of Friezland, from 
which it is ſeparated by a ſtraight called the Wadt. 

AMELBURG, in geography, the ſame with Ommen- 
burg. See OMMENBURG, | 

AMELIA, a city of Italy, ſituated on a mountain about 
fifty miles N. E. of Rome, in 13* 20' E. long. and 
42% 40 N. lat. 

AMELLUS, in botany, a genus of the ſyngeneſia poly- 
pamia ſuperfiua claſs, The receptacle of the amellus 
is paleaceous 3 the calix is ſquarrous; and the rays of 
the corollule undivided, There are only two ſpecies 


of this genus, viz. the lychnitis, a native of the Cape; 


and the umbellatus, a natite of Jamaica, 

AML, in the ſcripture-language, a ſolemn formula or 
concluſion to ail prayers, fignitying, Se be 7. 

AMEND, or Amenve, in the French cuttoms, a pe- 
cuniary puniſhment impoſed by a judge for any crime, 
falſe protecutioa, or groundlefs appeal. 

Aut xo horrrable, an infamous kind of puniſhment ia- 

flicked in France upon traitors, parricides, or facrile- 
gious perſons, in the following manner : "The offender 
being delivered imo thegfar ds, of the hangman, his 
ſhirt is {tripped off, and F rope put about his neck, 

and a tayer in his hand; then he is led into court, 


where he muſt beg pardon of God, the King, the 
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court, and his country. Sometimes the puniſhment 
ends here; but ſometimes it is only a prelude to death, 
or baniſhment to the gallies, 
AmMENDE honorable is a term alſo uſed for making recan- 
. in open court, or in preſence of the perſon in- 
ured. 
AMENDOLARA, a city of che kingdom of Naples, in 
the Hither Calabria. 


AMENDMENT, in a general ſenſe, denotes ſome al- 


teration or change made in a thing for the better, 

AMENDMENT, in law, the correction of an error com- 
mitted in a —_ which may be amended after judg- 
ment, unleſs the error lies in giving judgment, for in 
that caſe it is not amendable, but the party mult bring 
a writ of error, P 

A bill may be amended on the file at any time be- 
fore the plea is pleaded ; but not afterwards, without 
motion and leave of the court. 

AMENDMENT of a 6/411, in parliament, is ſome alteration 
made in the firſt draught of it. 

AMENTACEO Us, in botany, an epithet applied to 
ſuch plants as are furniſhed with an anentum. See 
AMENTUM. 

AMENTUM, in botany, the name of a ſpecies of ca- 
lix, conſiſting of valves, and hanging down in differ- 
ent diredions trom the caulis. Common oats afford a 
good example of the amentum. 

Aukxron, in Roman antiquity, a thong tied about the 
middle of a javelin or dart, and faſtened to the fore- 
finger, in order to recover the weapon as ſoon as it was 
diſcharged. The ancients made great uſe of the a- 
mentum, thinking it helped to inforce the blow, It 
alſo denotes a latchet that bound their ſandals. 

AMERADE, the lame with emir, See Emis. 

AMERCEMENT, or AmzxsCianment, in law, a pe- 
cuniary puniſhment impoſed upon oftenders at the mer- 
cy of the court. 

AMERGO, or Mago, a city of Africa, in the king- 
dom of Fez, three leagues from Beni-Tudi. . 

AMERIA, in geography. See Aur TIA. 

AMERICA, one of the four parts of the world, and 
by much the largeſt, extending near 9000 miles in 
length, and about 3000 in breadth, It is ſituated be- 
tween 35 and 145? of W. long, and between 582 
S. and 80“ N. lat.; boutfied by the lands and fers 
about the arctic pole on the north; by the Atlantic O- 
cean, which divides it from Europe and Africa on the 
welt; by the vaſt Southern Ocean on the ſouth ; and 
by the vaſt Pacific Ocean, which divides it from Aſia 
on the ealt. Although it is ſaid to have taken irs name 
from Americus Veſpucius, a Florentine, it ſeems in- 
difputable that it was firſt diſcovered by Chriſtopher 
Columbus, a Genoeſe, anno 14901; unleſs ſome con- 
jectures, much more ancient, be admitted, that it was 
firſt viſited by a Carthaginian fleet, who afterwards 
ſettled in Mexico, It is certain, that its productions, 


whether animalor vegetable, differ greatly from thoſe of 
any other country ; and its original inhabitants, the Et- 
kimaux only excepted, ſcem to haye all th: ſame origi- 
nal, for they agree in every particular, from Hudſon's 
Bay, to the Straits of Magellan, excepting only where 
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difference of - circumſtances may make ſome diſſimila- 
rity, They have all originally a red copper colour, 
and every part of their bodies without hair, except 
the head, where it is black, ſtraight, and coarſe, In 
the Spaniſh and Portugueſe ſettlements, gold is found 
in great plenty. Irs remarkable rivers are, St Lau- 
rence and the Miſhſippi, in N. America; and the A- 
mazons and Rio de la Plata in 8. America. Ihe An- 
des, which bound Chili on the ealt, are the highelt 
mountains in the world. 

AMERICIMA, in zoology, an obfolcte name of a ſpe- 
cies of lacerta, See LacerTa. 

AMERSFORT, a town of the Dutch Netherlands, in 
the province of Utrecht, ſituated on the river Ems, 
about fourteen miles north-ealt of Utrecht, in 5 20 
E. long. and 5225 N. lat. 

AMERSHAM, a market-town of Buckinghamſhire, a- 
bout twenty- ſeven miles weſtward of London. It is 
ſituated in 40 W. long. and 51 40 N. lat. and 
ſends two members to parliament. 

AMETHYSTUS, amethy{t, a tranſparent gem of a pur- 

le colour, ariſing from a mixture of red and blue. 
Pane their colour is various: Some have a 
mixture of yellow, and ſome reſemble red wine and 
water; but the beſt hind is tranſparent and colourleſs, 
and reſembling ſo-much the diamond, that the differ- 
ence can only be diſtinguiſhed by the ſeftaeſs of the 
amethyſt, This gem is found of various (izes, from 
the bulk of a {mall vetch, to an inch and an half in 
diameter, Irs ſhape is ſometimes roundiſh, ſometimes 
oblong, and ſometimes flatted a little on one ſide; but 
its moſt common figure fs that of a cryſtzl, compoſed 
of four planes, and terminated by a tat ſhort pyra- 
mid. The amethy? is found in India, Arabia, Ar- 
menia, Ethiopia, Cyprus, Germany, Bokemia, and 
Miſnia; but as they ore generally as ſoft as cryttal, 
they are not much valued. It may be countetfeited 
many ways ; but the Germans hardly thiak it worth 
the counterfeiting. 

AMETHYST, in heraldry, a term for the purple colour 
in the coat of a nobleman, in uſe with thote who bla» 
zon hy precious ſtoncs, inſtead of metals and colours, 
This, in a gentleman's efcurcheon, is called Purpare, 
and in thoſe of ſovereignu princes, Mercury, 

AMETHYSTEA, in botany, a genus of the diandria 
monogynia claſs, of which there is but one ſpecies, 
viz. the cætulca, a narive of the mourtains of Sibe- 
ria, The corolla of this plant is quinquefide, the ca- 
lix a little bell-ſhaped, and che captule contains four 
gibbous ſeeds. 

AMETHYSTINE, in a general ſenſe, an appellation 
given to whatever part kes af the nature, or emulates 
che colour of the amerky!t. 

AME. a c of Savoy, ſituated in a plain, upon the 
lake Nicy, 

AMGAILA, or Amngattan, an obſolete name of a 
ſpecies of acanthas. See AcaxnThve, 

AMHAR, or Awnaxa, a kingdom of Abyſſinia in Afri- 
ca, fubj-Ct to the great Negus. It is boundcd on the 
north by the kingdom of Bajemder ; on the eaſt, by 


that of Angote; Ga the ſouth, by the kingdom of 
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Walaca; and on the weſt, by the Nile, which ſepa- 
rates it from the kingdom of Gojam. This country 
is remarkable for the mountains Gheſghen and Amba- 
cel, where the children and near relations of che kings 
of Aby nia were formerly confined ; upon which ac- 
count it is regarded as the native country ,of the mo- 
dern emperors. 

AMIA,, in ichthyology, the trivial name of a ſpecies of 
ſchoniber. Sce SCHOMBER, 

AMIANTHUS, or earth-lax, in natural hiſtory, a fi- 
brous, flexile, elaltic mineral ſubſtance, conſiſting of 
ſhort, abrupt, and interwoven ſilaments. It is found 
in Germany, in the ſtrata of iron ore, ſometimes form- 
ing veins of an inch in diameter, There is another kind 
of amianthus, which is to be met with in the marble 
quarries of Wales, But this kind Linnæeus affirms to 
be an aſbeſtos. The amiauthus does not give fire with 
ſtee!, nor ferment with acids, Ir endurcs an intenſe 
heat without injury to its texture, 

AMICABLE, ia a general ſenſe, denotes any thing done 
in a friendly manner, or to promote peace, 

Am1CABLE benches, in Roman antiquity, were, accord- 
ing to Piziſcus, lower and lets honourable ſeats allot- 
ted for the judices pedarei, or inferior judges, who, 
upon being admitted of the emperor's council, were 
dignified by him with the title mii. 

AMIC!ITIA, or terure in AniciTiA, tenere in amici- 
tian, in the feudal cuſtoms, were lands granted freely 
to be enjoyed only ſo long as the donor pleaſed, 

AMICTUS, in Roman antiquity, was any upper gar 
ment worn over the tunica. 

Auicres, among ecclefiatical writers, the uppermoſt 
garment anciently worn by the clergy ; the other five 
being the alba, ſingolum, ſtola, manipvlus, and planeta. 

The amictus was a linen garment, of a ſquare figure, 
covering the head, neck, and ſhoulders, and buckled 
or claſped before the brealt, It is (till worn by the 
religious abi ue. 

AMICULUM, in Roman antiquity, a woman's upper 
garment, which differed from the pala. It was worn 
both by matrons and courtezans. 

AMICUS curie, a law-term, to denote a by- ſtander 
who informs the court of a matter in law that is doubt- 
ful or miſtaken. 

AMIENS, the capital city of Picardy, in France, ſitua- 
ted on the river Scmme, in E. long. 2 30', and N. 
lat. 30% 5o', It is a beaurifal town, 2nd a biſhop's 
ſee, under the archbiſhop of Kkeims, Here too is an 
univerſity of conſiderable note. 

AMIGDALUS, in botany. Sec AntyopaLvs. 

AMIESTIES, conon cloths, which come from the E. 
Indies, 

AMILICTI, in the ancient Childean theology, one of 
the triads of perſons in the third order of the divine 
hierarchy, See Hiynancay, 

AMINA, a city of Ethiopia in Africa, nine miles from 
Alh-or, 

AMINEUM cerwy, the name of a vinegar made of the 
wine of Aminz, a town of Campania n Italy. 

AMIRANTE, in the Spaniſh polity, «a preat officer of 
tate, anſwering to ow wid bigh-adrual, 

ANMISIA, 


| 
| 
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AMISIA, or Auiss 4, in geo 

AMISS, or drawing iss 
Drawing. 

Am1s84, or lex amn. 

AMITTERE l/egem terre, \mong lawyers, a phraſe 

importing the loſs of liberty of ſwearing in any court. 

AMMA, in ſurgery. See Hamma. 

Amma, among > cleGaltical writers, a term uſed to de- 
note an abbeſs or ſpiritual mother. | 

AMMEA, in geography. See Amt. 

AMMAN, or AMMANT, in the German and Belgic po- 
licy, a judge who has the cognizance of civil cauſes. 


aphy. See AMASIA. 
among ſportſmen, See 


Lzx. 


 AmmanT, is alfo uſed _—_— French for a pu- 


aws up inſtruments and 
s of the tetrandria 


blic notary, or officer who 
deeds. 
AMMANNIA, in botany, a 


£536 


monogynia claſs. The corolla conſiſts of four petals 


inſerted into the calix, which has eight teeth. The 


'S T 
Ammunition, arms, utenſils of war, gun-powder, 
imported without licence from his Majeſty, are, by 
the laws of England, forfeited, and triple the value. 
And again, ſuch licence obtained, except for fur- 
niſning his Majeſty's public ſtores, is to be void, and 
the offender to incur a premunire, and to be diſabled 
to hold any office from the crown. 
Auuuxtrion bread, ſhoes, &c. ſuch as are ſerved out 
to the ſoldiers of an army or garriſon. 
AMNA, among ancient phyſicians. See Anunis. 
AMNESTY, in matters of policy, an act by which twe 
parties at variance promiſe to pardon and bury in obli- 
vion all that is paſt. 7 
Amnelty is either general and unlimited, or parti- 
cular and reſtrained, though molt commonly univerſal, 
without condition or exceptions ; ſuch as that which 
paſſed in Germany at the peace of Oſnaburg in the 
year 1648. 


_ capſule has four cells. "There are three ſpecies of AmnesTy, in a more limited ſenſe, denotes a 


ammannia, viz. the latifolia, and ramoſior, both na- 
tives of America; and the bacciſera, a native of China. 
AMMERGAW, or AmmtERLanD, a ſmall territory in 
Weſtphalia, belonging to the King of Denmark. 
AMMI, in botany, a genus of the pentandria digynia 
claſs. The involucrum is pinnated; and the flowers 
are all hermophradite, with radiated petals. There 
are two {pecies of the ammi, v/2. the majus and glau- 
cifoliom, both natives of Europe. 
MINTIEA vor, a name ſometimes given to a ſpecics 
of vine. See Viris. 
AMMITES, in natural hiſtory, the name of a congeries 
of ſtalagmitæ. 'See STALAGmITE. 
AMMOCOETUS, in ichthyology. See Ammopyres, 
AMMOCHRYSOS, the name of a ſpecies of mica, a 
ſtone common in Germany. Bee Mica. 
AMMODYTES, or Saxo-zxr, in ichthyology, a ge- 
nus of fiſhes belonging to the order of apodes. This 
fiſh reſembles an cel, and ſeldom exceeds a foot in 
length. The head of the ammodytes is compreſſed, 
and narrower than the body ; the upper jaw is larger 
than the under; the body js cylindrical, with ſcales 
hardly perceptible, There is but one ſpecies of the 
the ammodytes, viz. the tobianus, a native of Europe. 
This 6h gathers itſelf into a circle, and pierces the 
ſand with its head in the centre. Sk 


 AMMON, or Hanxox, in heathen antiquity, See 


Hannon, 

Gornua AMMONIS, in natural hiſtory. See Swaxt- 
STONES. 

AMMONIAC, the name of a gum-reſin extracted from 
an African plant. It is tranſported hither in the form 
of drops or granules, and ſometimes in large maſſes 
compoled of theſe granules adhering together. The 
beſt kind of it is that which is freeſt of droſs, of a 

Howiſh colour, and a bitteriſh taſte. It is much u- 
ed in obſtructions of the viſcera and infarctions of the 
lungs. | 

. Sce AkmMoONIAC. 

AMMONITZX. See SxAxEt-$TONES. 

AMMUNITION, a general term for all warlike provi- 
ſions, but more eſpecially powder, ball, Cc. 


* 


granted by a prince to his rebellious ſubjects, uſually 
with ſome exceptions: ſuch was that granted by 
Charles II. at his reſtoration. 

AMNIMOD AR, in aſtrology, denotes the planet which 
re&ifies a nativity, or rather the method of doing . 

AMNIOS, in anatomy, a thin pullucid membrane which 
ſurrounds the fœtus in the womb, See AnaTonr, 
Part VI. | 

AMNIS olcali/atur, a term for water impregnated with 
an alkali, Sec ALK A1. | 

AMOER, in geography, the ſame with Amour, See 

MOUR, 

Aulos is alſo an iſland ſituated caſt from Niulham, 
and north-weſt from the land of Leſſo. 

AMNITES. See Anmirtts. 

AMOEBZAUM, in ancient poetry, a kind of poem, re- 
preſenting a diſpute between two perſons who are 
made to anſwer each other alternately ; ſuch are the 
third and ſeventh of Virgil's eclogues. 

AMOL, a city of Thabariſtan in Aſia upon the Gihus. 
See Giuuvx. 

AMOMUM, in botany, a genus of the monandria mo- 
nogynia claſs. The corolla of the amomum is cut into 
four ſegments, one of which ſpreads open. There 
are four ſpecies of this genus, viz. the zinziber, ze- 
rumbet, cardamom, and grana paradiſi, all natives of 
the Indies. Sec CaxDamon, and Grana Para- 
5181. 

AMORBACH, a ſmall city of Franconia, in Germany, 
belonging to the elector of Mentz. 

AMORGO, an iſland of the Archipelago, about ninety 
* porth of Candia, lying in E. long. 2615, and 

, Lat. 39®. 

AMORPH A, in botany, a genus of the diadelphia de- 
candria claſs, of which there is but one ſpecies, viz. 
the fruticoſa. The vexillum of the corolla is ovated 
and concave ; it has no ale or carina. It is a native 
of Carolina, and is ſometimes called barba Jovis A- 
mericang. 

AMORTIZATION, in law, the alicnation of lands or 
tenements to a corporation or fraternity and their ſuc- 
ceflors. See MoxTMaAin. 

AMOSSON, 


U 
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AMOSSON, a river of France, in the province-of Lan- 


edoc. 

AMOVING, the act of expelling a perſon from his place 
or office. 

AMOUR, a large river of Aſia, which, arifing in Sibe- 
ria, runs eaſtward through Chineſe Tartary, and falls 
into the bay of Corea in the Indian Ocean, 

AMOY, an iſland on the ſouth-weſt coaſt of China, fi- 
tuated in E. long. 118, N. lat. 25®, 

AMPANA, in botany, an obſolete name of the boraſſus. 
See BokAssus. | 

AMPELIS, in botany. See ViTis. 

AMPELITES, CaxxEL-coar, a hard, opaque, foſſile, 
inflammable ſubſtance, of a black colour. It does 
not efferveſce with acids it is capable of a fine po- 
liſh, and for that reaſon is turned into a number of 
toys, as ſnuff-boxes, and the like, 

AMPER, or Auron, an Eſſex term for a phlegmon, 

See PHLEGMON. 

AMPEZO, a town in the Tyroleze, belonging formerly 
te the Venetians, but now to the houſe of Auſtria, 
AMPHERES, in antiquity, a kind of veſſels wherein 
the rowers plied two oars at the ſame time, one with 

the right hand, and another with the left. 

AMPHIARTHROSIS, in anatomy, a term for ſuch 

junctures of bones as have an evident motion, but dit- 
ferent from the diarthroſis, c. See DiaxTHrOS1s. 

AMPHIBIA, ia zoology, the name of Linnzus's third 
claſs of animals, including all thoſe which live partly 
in water, and partly on land. This claſs is ſubdivided 
into three orders, viz. 1. The amphibia reptiles ; the 
amphibia ſerpentes; and the amphibia nantes, See 
NaTuRAL — 

AMPHIBIOUS, in botany, the ſame wich aquatic. 
See Aguri. 

AMPHIBLESTROIDES, in anatomy, a name by 
which ſome call the retina of the eye. Sce ReTina. 

AMPHIBOLIA. See the next article. 

AMPHIBOLOGY, in grammar and rhetoric, a term 

uſed to denote a phraſe ſuſceptible of two different in- 

terpretations. Amphibology ariſes from the order of 
the phraſe, rathcr than from the ambiguous meaning 
of a word. 

AMPHIBRACHYS, in ancient poetry, the name of a 
foot conſiſting of three ſyllables, whereof that in the 
middle is long, and the other two ſhort; ſuch is the 
word [ abire], : 

AMPHICTYONS, in Grecian antiquity, an aſſembly 
compoſed of deputies from the difterent ſlates of 

| Greece, and reſembling, in ſome mcalure, the diet of 
the German empire. 

The amphictyons met regularly at Delphi twice 
2-year, i:. in ſpring and autumn, and decided all 
differences between any of the Grecian ſtates, their 
determinations being held ſacred and inviolable. 

AMPHIDROMIA, in antiquity, conſtituted part of the 
luſtration of infants. See LusT&ATION, 

AMPHIDRYON, in ecclefialtical writers, denotes the 
veil or curtain which was drawn befure the door of 
the bema in ancient churches, 

AMPHIMACER, in ancient poetry, a foot couſiſling 

Vor. I. No. 6. 3 
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of three ſyllables, whereof the firſt and laſt are long, 
and that in the middle ſhort: ſuch is the word 
[caſtiris]. n 

AMPHIPNEUMA, with phyſicians, ſignifies great dif- 
ficulty of breathing. 

AMPHIPOLES, in antiquity, the principal magiſtrates 
of the city of Syracuſe in Sicily, called Archons at 
Athens. See A&CHON. 

AMPHIPOLIS, or STzymox, a town of European 
Turky, once the capital of Macedonia, ſituated in E. 
long. 30%“, and N. lat, 41 30“ 

AMPHIPPII, in Grecian antiquity, ſoldiers who, in 
war, uſed two horſes without ſaddles, and were dex- 
terous enough to leap from one to the other. R 

AMpHIPROKE, in the naval affairs of the ancients, 
veſſels with a prow at each end. They were uſed 
chiefly in rapid rivers and narrow channels, where it 
was not eaſy to tack about. 

AMPHIPROSTYLE, in the architecture of the an- 
cients, a temple which had four columns in the front, 
and as many in the face behind. 

AMPHISBANA, in zoology, a genus of ſerpents be- 
longing to the order of amphibia ſerpentes, ſo called 
from the falſe notion of its having two heads, becauſe 
it moves with either end foremoſt. 

The head of the amphiſbæ na is ſmall, ſmooth, and 
blunt; the noſtrils are very ſmall; the eyes are mi- 
nute and blackiſh ; and the mouth is furniſhed with a 
great number of ſmall teeth. The body is cylindri- 
cal, about a foot long, and divided into about 200 
annular convex ſegments like thoſe of a worm; and 
it has about 40 longitudinal ſtreaks, of which 12 on 
each fide are in the form of ſmall croſſes like the Ro- 
man X; the anus is a tranſverſe ſlit; and the laſt ring 
or ſegment of the belly has cight ſmall papillæ, form- 
ing a tranſverſe line before the anus; the tail, 5. e, 
all the ſpace below the anus, is ſhort, conſiſting of 
thirty annular ſegments, without being marked with 
the croſs-lines, and is thick and blunt at the point. 
The colour of the whole animal is black, variegated 
with white ; but the black prevails moſt on the back, 
and the white on the belly. It has a great reſem- 
blance to a worm, living in the earth, and moving e- 
qually well with eicher end foremoſt. There are bot 
two fpecics, viz. 1. the ſuliginoſa, which anſwers 
exacily to the above deſcription, and is found in Ly- 
bia, and in different parts of America, 2. The al- 
ba, which is totally white, is a native of both the 
Indies, and is generally found in ant-hillocks. The 
bite of the ampbiſbena is reckoned to be mortal by 
many authors; but as it is not furniſhed with dog- 
fangs, the uſual ioſtruments of conveying the poiſon 
of ſerpcuta, later writers eſteem it not to be poiſonous, 
They feed upon ants and carth-worms, but particularly 
the latter. Sce plate XI. fg. 2. 


AMPHISCH, among geographers, a name applied to 
the people who inhabit the torrid zone, The Am- 
phiſcu, as the word imports, have their ſhadows one 
part of the year towards the north, and at the other 
towards the ſouth, according to the ſun's place in the 
ecliptic. 


They are alſo called Aicii, See Ast. 
M m AMPEIS- 
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AMPHISMILA, a diſſecting-knife, with a double edge. 
AMPHITANE, among ancient naturaliſts, a ſtone faid 
to attract gold, as the loadſtone does 1fon. 
AMPHITAPA, in antiquity, a garment frized or ſhag- 
ged on both fides, which was laid under perſons going 
to ſleep. 

AMPHITHEATRE, in antiquity, a ſpacious edifice, 
built either round or oval, with a number of riſing 
ſcats, upon which the people uſed to behold the com- 
bats of gladiators, of wild beaſts, and other ſports. 


Amphitheatres were at firſt only of wood; and it 


was not till the reign of Auguſtus, that Statilius Tau- 
rus built one, for the firſt time, of ſtone, The loweſt 
part was of an oval figure, and called arena, becauſe, 
for the conveniency of the combatants, it was uſually 
ſtrewed with ſand; and round the arena were vaults 
{tiled cavtæ, in which were confined the wild beats 
appointed for the ſhews. | 

Above the cavex was erected a large circular pe- 
riſtyle, or podium, adorned with columns. This was 
the place of the emperors, ſenators, and other perſons 
of diſtinction. 

The rows of benches were above the podium, Their 
Ggure was circular; and they were entered by avenues, 
at the end of which were gates, called vomitoriz. - 


The moſt perfect remains we now have of amphi- , 


- thearres, are that of Veſpalian, called the culiſcum, 
that at Verona ia Italy, and that at Nilines in Lan- 
guedoc, | 

AMPHITHEATREE, in gardening, a temple erected on a 
rilag ground, of a ſemicircular fgure, Thete amphi- 
thearres are formed of ever-greens, obſerviag always 
to plant the ſhorteſt growing trees in the front, and 
the talleſt behind, They ate alſo made of flopes on the 
{des of hills, and covered with turf, being ſormerly 
eſteemed great ornaments in gardens ;z but they are now 
generally excluded, as the natural ſlope of ſuch hills 
is, to perſons of true taſte, far more beautiful than 
the {tiff angular ſlopes of theſe amphitheatres. 
AMPHITHURA,jJin the ancient churches, was the veil 

or curtain ſeparating the chancel from the zeſt ol the 
church, 

AMPHODONTA, a term for animals who have tceth 
in both jaws. 

AMPHORA, in antiquity, a liquid meaſure among the 
Greeks and Romans. The Romanamphora contained 
forty-eight ſextaries, and was equal to about ſeven gal- 
Jons one pint Engliſh wine-meaſure ; and the Gre- 
cian or Attic amphora contained one third more. 
Amphora was allo a dry meaſure, likewiſe in uſe a- 
mong the Romans, and contained three buſhels, 

AmryHora, among the Venetians, the largeſt meaſure 
uſed for liquids. It contains four bigorzas, the bigor- 
7a being four quarts, the quart four ſachies, and cach 
ſackie four leras; but, by wholeſale, the amphora is 
3 quarts, and the bigorza three quarts and a 
half, | 

AmrHora, in aſtronomy, a name ſometimes uſed for 
one of the twelve ſigns of the zodiac, more uſually 
called aquarius, See Aquarius. 


AMPHOTIDES, in antiquity, a kind of armour or 
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covering for the ears, worn by the ancient pugiles, 
to prevent their adverſaries ſrom laying hold of that 


part. 

AMPHTHILL, a pretty town ia the heart of Bedford- 
ſhire in England. 

AMPLIATION, in a general ſenſe, denotes the a&fof 
enlarging or extending the compa@ of a thing. 

AmPL1AT1oN, in Roman antiquity, was the deferring 
to paſs ſentence in certain cauſes, This the judge did, 
by pronouncing the word amplius; or by writing the 
letters N. L. for non lig iet; thereby ſignifying, that 
as the cauſe was not clear, it would be neceſſary to 
bring further evidence. 

AMPLIFICATION, in rhetoric. 
TION, 

AMPLITUDE, in aſtronomy, an arch of the horizon 
intercepted between the ealt or weſt point, and the 
centre of the ſun, or a planet at its riſing and ſetting, 
and ſo is either north and ſouth, or ortive and occaſive. 
See ASTRONOMY. 

Magnetical AmeLitupe, the different riſing or ſettirg 
of the ſun from the eaſt or welt points of the compaſs, 
It is found by obſerving the fun, at his riſing and ſet- 
ting, by an amplitude-compaſs. 

AmMyL1TUDE of the range of a prejedtile, the horizontal 
line, ſubrending the path in which the projectile moved. 

AMPULLA, in aotiquiy, a round big-bellied veſſel which 
the ancients uſed in their baths, ta contain oil for an- 
ointing their bodies, It was alſo a cup made of glaſs, 
and ſometimes of leather, for drinking out of at table, 

1 conchæ, in natural hiſtory, Sce 

IA. 

AMPURIAS, a town of Spain, capital of the diſtrict 

. of Ampouzdan in Catalonia, and ſituated in E. long. 
2% Fo, and N. lat. 42? 15/. 

AMPUTATION, 1n * y, the cutting off a limb, 

or any part, from the body of an animal. See Sus- 
GERY, title, Of amputation. 

AMRAS, a ſtrong caſtle ia the Tyroleze, E. long. 120 
10“, N. lat. 475 

AMSDORFIANS, in church-hiſtory, a ſect of Proteſt- 
ants in the XV ith ceatury, whe took their name from 
Amſdorf their leader. They maintained, that good 
works were not only unprofitable, but were obſtacles 
to ſalvation. 

AMSEGETES, in Roman antiquity, thoſe whoſe land 
bordered upon a public road. 

AMSTERDAM, a large and beautiful city of Holland, 
ſituated on the river Amſtel, and an arm of the ſea, 
called Wye, a little eaſtward of the Zuyder-ſea, in 
4* 30 E. long. and 52* 20' N. lat. 

It is computed to be half as big as London; and, in 
point of trade, equal to any town in the known world; 
there being people in it of almoſt every nation and re- 
ligion of Europe, who apply themſelves with the ut- 
molt diligence to heap up wealth, not with a view to 
enjoy it, but to have the pleaſute of dying rich. 

AmsTERtDan, is alſo the name of a town of the Cura- 
cocs, in America: likewiſe the name of three iflands, 
one of which lies in the Indian ocean, between New 


Holland and Madagaſcar ; the ſecond between Peru 
| and 


See ExaGGtraA- 
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and the iſlands of Solomon; and the third in the 

_ Chineſe ſea, between Japan, and the iſland Formoſa. 

AMULET, a charm againſt witchcraft, or diſeaſes, &c. 
Theſe amulers were made of ſtore, metal, fimpies, 
animals, and, in ſhort, of every thing that unagiaztion 

Gould ſuggeſt. Amulets ſometimes coatiſted in ſtrange 
vnmeaning wordsſtharacte:s and ſcntences.— The au- 
cients were extremely fond of amulets. Notu ith» 
ſtanding the progreſs: of learn og and refinement, there 
is not any country in Europe, even at this day, who do 
not believe in ſome charm or other, 

AMULET, in cookery, See OMELET. 

AMULETICS, among phyſicians, a name given to all 
medicines v hich are ſuppoſed to act as charms. 

AMURCA, the name of an antiquated medicine, prepa- 
red by boiling the recrement or dregs of oil of olives 
to the conſiſtence of honey, and uſe 1 as an aliringent, 

AmnvuRCA, in anatomy, Ser Cap/ala atrabilaria. 

Amvy, a city of Iadia, beyond the Ganges, near the 
lake Chiamai, on the borders of the kingdom ot Kan- 
duana. 

AMY, in law, the next friend or relation to be entruſted 
fer an infant, Sce PROCUekꝛx. . 

Alien Any, ſignifies a foreigner here, ſubjet to ſom? 
foreign prince, or power, in friendihig with us. 

AMYGDALA, the truit of the almond-rree. 

AnyGDALA is likewiſe ved for a ſpecies of echinus 
marinus, a ſhcll-tlh, Sce Ecunnvs. 

AMYGDALZ, in anatomy. Sce Tenſillz, 

AMYGDALOIDES . in Nat. hiſt, a foſſile ſub- 
{tance, reſembling the kernel of an almond, 

AMYGNALUS, or ALmoxD-TREE, in botany, a gens 
of the icoſandria monogynia claſs, "The calix is di- 
vided into five ſegments; and the corolla cnſuts of 
five petals. "The ſpecies are three, viz. the pet ſica, 
or peach-tre2 ; the comnunis, a rative of Mauritania; 
and the nana, a native of Afia, Almonds are uſed 
in medicine as emollient, Ec. 

AMYLON, or Amrivun, a term given to ſtarch. See 
STARCH. 5 

AMYRBERIS, in botany, See Baris. 

AMYRIS, in tctary, a genus of the decandria monngy- 

nia claſs, The flower conſiſts of four oblong petals. 
The ſtygmia is quadrangular ; the fruit is a berry of 
the drupa kind. There are four ſpecies of this ge- 
nus, diz. The elemifera, matitima, tuxifera, aud bal- 

* ſamifera, all natives of America. 

AMYTHAONIS emplaſirum, a plaſter compoſed of 
gum ammoniac, wax, bdellium, Cc. ſuppoſed by the an- 
cients to be uſcſul in convulſions. 

AMZEL, in ornithology, the Engliſh name cf à ſpecies 
of turdus. See Lupus. 

AN jou and wasTE, in law, Coniftics a forfeiture of 
lands for a year and a day to the king, by perſons 
committing petit treaſon and tclony, aud aftetwards 
the land falls to the lord. 

ANA, among phyſicians, denotcs a quantity eqdal to that 
of the preceding ingredicut. It is abbreviated thus, 
471, or 4, 

Axa, among occult philoſophers, a term ufd to denote 
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the human mind, from whence ſome will have anaſap- 
ta, a demon invoked by ſick perſons, to be derived. 
ANAPAO, one of the Molucca illands, S. W. from 
Timor. 
ANABAPTISTON, che ſame wich abaptiſton. 


Abarris rox. 


S-e 


qd ABAPTISTS, a {et or denomination of Chriſtians, 


who deduce their origiual from the apoſtolic age. 
This name was given them by their opponents, ſoon at- 
er the Reformation, by way of ſcorn, and imports re- 
baptizing ; but this charge they diſclaim, by denying 
that the ſprinkling, or pouring of water, upon infants 
has any relation at all to the ſcripture-ordinance of 
baptiſm, either as to its h or mode. 1 

Though they believe the ſalvation of ele& infants 
yet they deny their being the proper ſubjects of bap- 
tiſm: Becauſe they can find neither precept nor ex- 
ample for ſuch a practice in the N. Teſtament : Be- 
coule Chrilt's commiſhon to baptize appears to them 
to reſtrict this ordinance to ſuch only as are taught, or 
made diſciples, and believe the go!pel, Mat. xxviii. 
19. Mark xvi. 16. : Recauſe the apoſtles, in execu- 
ting Chriſt's commuſhon, gever baptized any but thoſe 
who were firſt inſtrvQed ia the Chriitian faith, ard pro- 
fefied their belief of it, Acts it, 4. viii. 12. xvili. $.: 
And becaufe the nature and deſign of the ordinance is 
tuch as can be of no advantage to infants, it being a 
ga and repreſentation of ſpiritual Lleſhngs, intended 
to impreſs the mird of the perſon baptized with a com- 
ſortable ſenſe of what is {;ynified thereby, 1 Pet. iii. 
21.; and as infams can neither diſcera the ſign nor 
the thing ſigniſied, fo they think. they can reap no be- 
relit from it, any more than from the Lord's ſupper, 
or ny other ordinance of the goſpel. 

They repell the argument drawn from circumciſion, 
by diſtinguſhing berwixt the Old and New Teſtament 
diſpenſauons, and betwixt the natural and fpiritual 
ſced of Abraham, Rom. ix. 8. Gal. iv. 22, 23, 28, 31. 
and maintain, that as Circamcilion belonged to the car- 
nal birth, fo tapulm belongs only to the ſpiritual 
birth, or e aw4h2 are of faith, Gal. iü 5, Our 
Lord's words in Mark x. 13, 14. they conſider as 
having no relation to infant · baptiſm, as he there nci - 
ther injoins nor exempliſies it: and they diſtinguiſh be- 
twixt thoſe who may be ſubjects of the Kingdom of 
heaven in God's light, and theſe whom be points out 
to us as proper vilible ſubjects of goſpel-ordinances, 
The argument from the apoitles their baptizing whole 
houſes, they aniwer, by ſhewing that theſe houſ-s 
hcard the word, believed, were comforted, and abound- 
ed in good works, Acts xvi. 32, 34, 40. and xviii. 
8, 1 Cor. xvi. 15, 16. and fo could not be infants, 

The mode or manner of baptiſm they affirm to be 
* or immer/ing the whoie body in water. This 
they ſay is the primary and proper mcating of the ori- 


ginal word Bobtizd, tn dip, immer/e, of Fler ge. lu 
lupport of this ſenſe of the word, they produce other 
laces in the N. Testament where it is {o rendered, as 
— xxvi. 22. Luke xvi. 24. Jchn xui. 24. Rev. 

XiX. 13. as alſo the circumſtances ct our Lord's ba 
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tiſm in Jordan, Mar. iti. 16. Mark i. 9, 10. and of 
the eunuch's, Acts viii. 38, 39. and the reaſon of 
John's baptizing in Enon, John iii. 23. Hence hey 
affirm, that no other mode can be called baptiſm, or ſo 
fitly repreſent communion with Chriſt in his death, 
burial, and reſurrection, which is expreſsly the deſign 
of baptiſm, Rom. vi. 3, 4, 5. 

Great troubles were occaſioned in Germany by ſome 
who profeſſed this tenet} but of all places where they 
prevailed, none ſuffered ſo much by them as the town 
of Munſter. The Anabaptiſts, however, of Holland 
and Frizland diſapproved of their ſeditious behaviour : 
and at preſent, though this ſe& ſtill ſubſiſts, as well in 
Britain as abroad, yet they no longer pretend to be di- 
vinely inſpired; they no longer oppoſe magiſtrates, nor 

reach up a community of goods. Thoſe of them in 
England differ very little from the Proteſtant diſſent- 
ers, except in rejecting infant-baptiſm; as appears 
from their confeſhon of faith publiſhed 1689. 

Within theſe four years, the Anabaptiſts have form- 
ed a congregation in Edinburgh, (which is the firſt ap- 
pearance they ever made in Scotland), and ſeem to be 
a ſerious inoffenſive people. They pray for the king 
and all inferior i and ſubject themſelves (in 
civil matters) to every ordmance of man, for the 
Lord's ſake. They conſider the kingdom of Chriſt 
to be ſpiritual, and not of this world; and are ſtrictly 
upon the congregational or independent plan, admitting 
of no juriſdiction or authority (in matters of religion) 
but that of the Great Lawpiver. Their church-ofhi- 
cers are biſhops (or elders) and deacons, and theſe 
they generally chuſe from among themſelves. They 
make the reading of the ſcriptures a part of their pu- 
blic ſervice, and cat the Lord's ſupper every ſabbath- 
day. Their diſciples, before they are admitted into 
communion, are firſt baptized in the Water of Leith, 
which they do at all ſeaſons of the year; and, on theſe 
occaſions, they are gencrally attended by a great num- 
ber of ſpectators “. | 

ANABLEDPS, in ichthyology, the trivial name of a ſpe- 
cies of cobitis. See Cogiris. 

ANABOL/ZEUM, or AxazoLE, in antiquity, a kind of 
great or upper coat, worn over the tunica, See Tu- 
NICA. 

ANABOLEUS, in antiquity, an appellation given to 
grooms of the ſtable, or equerries, who aſſiſted their 
maſters in mounting their horſes. As the ancients 
had no ſtirrups, or inſtruments that are now in uſe for 
mounting a horſe, they either jumped upon his back, 
or were aided in mounting by anabolei. 

ANABROCHISMUS, an obſolete term among phyſici- 

ans, for removing offenſive hairs ſrom the eye-lids. 


DL — 


* As ae chuſe to aveid every lind of miſrepreſenta- 
tion, eſpecially in matters of religious epinton; and as 
the muſt genuine and ſatisfattory account of the origi 
and principles of any ſect is to be e\petted from them- 
ſelves; wwe applied to the preathers of the Anabapti/t 
congregation at Edinburgh, from whom awe had the 
above account —The ſame cendutt will be obſerved with 
regard te every other felt of any nets, 
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ANABROSIS, ſignifies a corroſion by acrid humours; 

ANACA, in ornithology, an obſolete name of a ſpecies 
of pſittacus. Psirracus. 

ANACALYPTERIA, in antiquity, feſtivals among the 
Greeks on the day that the bride was permitted to lay 
aſide her veil, and appear in public. The word is de- 
rived from a verb which ſignifies to uncover, 

ANACAMPSEROS, in botany, a ſynonyme of the 
portulaca, and ſeveral other plants. 

ANACAMPTERIA, in eccleſiaſtical antiquity, a kind 
of little edifices adjacent to the churches, deſigned for 
the entertainment of ſtrangers and poor perſons. 

ANACAMPTIC, a name applied by the ancients to that 
part of optics which treats of reflection, being the 
ſame with what is now called catoptrics. See CAr- 
OPTRICS, 

ANACARDIUM, or Casxew-nuT-TREE, in botany, 
a genus of the decandria monogynia claſs, of which 
there is but one ſpecics, viz. the occidentale, a native 
of the Indies. The calix is divided into five parts; 
the flower conſiſts of one quinquetide petal ; the fruit 
is a kidney-ſhaped nut, incloſed in a fleſhy receptacle. 
The kernel is of the ſame nature with an almond: 
The acrid juice contained berween the kernels is re- 
commended for tetters and other cutaneous diſeaſes, 

ANACATHARSIS, fiznifes a ſalivation, or diſcharge 
of noxious humours by ſpitting. - 

ANACATHARTICS, properly ſignify ſuch medicines 
as promote the diſcharge of ſaliva, 

ANACEPHAL XOSTS, in rhetoric, the ſame with re- 
capitulation. See RECAPITULATION, 

ANACHIMOUSSI, a country in the iſland of Mada- 
gafcar, bordering on the ſouth with Manaboule. 

ANACHORET, in church-hiſtory, denotes a hermit, or 
ſolitary monk, who retires from the ſociety of man- 
kind into ſome deſart, with a view to avoid the temp- 
tations of the world, and to be more at leiſure for me- 
ditation and prayer. 

Such were Paul, Anthony, and Hilarion, the firſt 
founders of monaſtic life, in Egypt and Paleſtine. | 

Anachorets, among the Greeks, conſiſt principally 
of monks, who retire to caves or cells, with the 4x6 
of the abbor, and an allowance from the monaltery ; 
or who, weary of the fatigues of the monaſtery, pur- 
chaſe a ſpot of ground, to which they retreat, never 
appearing again in the monaſtery, unleſs on ſolemn oc- 
caſions. 5 

ANACHRONI SM, in matters of literature, an error 
with reſpe& to chronology, whereby an event is placed 
earlier than it really happened, in which ſenſe it ſtands 

poled to Parachronijm. 

ANACLASTICS, that part of optics which conſiders the 
re fraction of light. Sce RerracTtion, and Orrics. 

ANACLASTIC i. See Grass, | 

ANACLETERIA, in antiquity, a {olemn feſtival cele- 
brated by the ancients when their kings or princes 
came of age, and aſſumed the reins of government. 
It is ſo called, becauſe proclamation being made of 

this event to the people, they went to ſalute their 
prince during the anacleteria, and to congratulate him 


upon his new dignity, 
 ANA- 
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ANACLINOPALE, among the ancient athletz, a kind 
of wreſtling, performed on the ground. 
ANACLINTERTA, in antiquity, thoſe parts of the 
triclinear couches on which a cuſhion was placed for 
ſupporting the head. 
ANACOLLEMA, a compoſition of aſtringent powders, 
applied by the ancients to the head, to prevent deiluc- 
tions on the eyes. 


ANACREONTIC ve, in ancient poetry, a kind of 


verſe, ſo called from its being much uſed by the poct 


Anacreon. It conſiſts of three feet and an half, uſu- 
ally ſpondees and iambuſes, and ſometimes anapeſts: 
Such is that of Horace, 


Lydia, dic per omnes, 


ANACRISIS, among civilians, an inveſtigation of truth, 
interrogation of witneſſes, and inquiry made into any 
fact, eſpecially by torture. 

ANACUICS, in geography, a people of Brazil in Ame- 

rica. 

ANACYCLUS, in botany, a genus of the ſyngeneſia po- 
lygamia ſupertlua claſs. The receptacle of the ana- 
cyclus is palcaceous ; the pappus emarginated ; and 
the ſeeds have membranaccous edges. There are 
three ſpecies of this genus, v/z the creticus, orienta» 
lis, and valentinus, all natives of the caſt, 

ANADAVAD/EA, in ornichology, a barbarous name of 
a ſpecies of alauda. See ALavpa. 

ANADEMA, in antiquity, denotes the fillet which the 
kings of Perſia wore round their head, It denotes 
alſo a kind of ornament which women wore on their 
heads like a garland, 

ANADIPLOSIS, in rhetoric and poetry, a repetition 
of the laſt word of a line, or clauſe of a feawnce, in 
the beginning of the vext: Thus, 


Pierides, vos hee ſicietis maxima Calls: 
Galla, cujus amor, &c. 

Ft matutinis accrefula vecibus inflat, 
Vacibus inflat, & aſiduas jacit ore guerelas. 


ANADOLI, the name by which the Turks call Natolia. 
See NaToL14A, 

Ax Aol i hifari, a name given by the Turks to the 
caitle of the Dardanelles, on the Afranc fide, 

ANADOSIS, among phyſicians, the duttibution of the 
aliment over the body. 

ANADROMOUS, among ichthyologifts, a name given 
to ſuch filhes as go to the fea from the freſh waters 

at ſtated ſeaſons, and return back again, ſuch as the 
ſalmon, &c. See SALMON, 

ANZDEIA, in Grecian antiquity, a ſtool whereon the 
accuſed perſon was placed to make his defence, 

AN XSTHESTA, agnes a privation of the ſenſes, 

ANAGALLIS, in botany, a genus of the pentandria 
monogynia clas. "The corolla of this plant con- 
fiſts of one rotated petal, There ate ſour ſpecies 
of anagallis, viz, the arvenſis, or male pimpernel, a 

native of Britain z; the monelh, a bative of Verona; 
the latifolia and the linifolia, both natives of Spain. 

The anagallis is ſuppoſed to be deterſue ard healing. 

ANAGARSKAYE, a city of Muſcovitiſh Tartary, in 

Vor. I. No. 6. 3 
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the province of Dauria, near the ſource of the river 
Amour. See Amour. 

ANAGLYPHICE, or AxacLyeTice, denotes the art 
of emboſſing, See EmnossinG, 

ANAGNI, a town of Italy in the Campagna di Roma, 
ſituated about 32 miles E. of Rome, in 13* 45 E. 
long. and 42 N. lat. 

ANAGNOSTA, or AnAcxos res, in antiquity, a kind 
of literary ſervant, retained in the families of perſons 
of diſtinction, whoſe chief buſineſs was to read to them 
during meals, or at any other time when they were at 
leiſure. 

ANAGOGICAL, ſignifies myſterious, tranſporting, and 
is uſed to expreſs whatever elevates the mind. 

ANAGOGY, or AxaGoce, among eccleſiaſtical writers, 
the elevation of the mind to things celeſtial and eter- 
nal, 

ANAGRAM, in matters of literature, a tranſpoſition of 
the letters of ſome name, whereby a new word is torm- 
ed, either to the advantage or diſadvantage of the per- 
ſon or thing to which the name belongs. Thus from 
Galenas,. is formed Angelus; from James, Simea ; 
and ſo of others. 

ANAGRAMMATIST, a perſon who compoſes or deals 
much in anagrams. 

ANAG ROS, in commerce, a meaſure for grain uſed in 
ſome cities of Spain, particularly at Seville; 46 ana- 
gros make about 104 quarters of London. 

ANAGYRIS, in boruny, a genus of the decandria mono- 
gynia claſs, This plant has a papilionaceous vexil- 
lum, the ale of which are ſhorter than the carina. 
The capſule is a legumen. There is only one ſpecies 
of anagyris, v/2. the fetida, a native of Spain, Sicily, 
and Italy. The leaves are faid to be laxative, and the 
leeds emetic. 

ANALABE, in the Greek church, a part of the dreſs 
of the eaſtern monks, anſwerable to the ſcapular of 
the welt, See SCAPULAR. 

ANALECTA, or ANALECTES, in artiquity, a ſervant 
whoſe employment it was to gather up the ofl- falls of 
tables, 

AXAaLEtCTA, nac, in a literary ſenſe, is uſd to de- 
note a collection of ſmall pieces, as eſlays, remarks, &c, 

ANALEMMA, in geometry, a projection 
{ſphere on the plane of the meridian, orthographically 
made by [ſtraight lines and elliples, the eye being ſup» 
poſed at an infinite diſtance, and in the caſt or welt 
points of the horizon, 

AxaArt uu, denotes likewiſe an inffrument of brafs 
or wood, upon which this kind of projection is drawn, 
with an horizon and curſor fitted to it, wherein the 
ſolllitial colure, and all circles parallel to it, will be 
concentric circles ; all circles oblique to the eye, will 
be ellipſes; and all circles whole planes pafs through 
the eye, will be right lines. 

The uſe of this witrument is to ſhew the common 
all ronomical problems, which it will do, thuugh noc 
very exactly, unleſs it be very large. 

ANALEPSIS, the augmentation or vutrition of an ema- 
crared bodv. 

ANALEPTICS, reſtorative or ncuriſlung medicines. 

Nu ANA- 
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ANALOGICAL, in a general ſeaſe, denotes ſomething 
belonging to, or partaking of the nature of analogy.— 
Hence, | 

AnxatoGicatl leg, is one whoſe force chiefly 
depends on the analogy between the two premilles. 

ANALOGISM, among logicians, the arguing from the 
cauſe to the effect. 

ANALGISTA, among civilians, denotes a tutor who is 
not obliged to give an account of his conduct. 

ANALOGY, in matters of literature, a certain relation 
and agreement between two or more things, which in 
other reſpects are entirely different. 

There is likewiſe an analogy between beings that 

have ſome conformity or reſemblance to one another ; 

le, between animals and plants; but the 

MA ſtronger berween two different ſpecies 


fices us to know that every thing is governed by gene- 
ral and immutable laws, in order to regulate our con- 
duct with regard to all ſimilar bodies, as we may rea- 
fonably believe that they are all endowed with the 
ſame properties: Ichus, we never doubt that the fruit 
of the ſame tree Has the ſame taſte. 

AvaLoGy, among geomerricians, denotes a ſimilitude of 
ratios, See Ratio. 

AnaLocy, in medicine, the reſemblance obſervable be- 
tween different diſcaſes, which indicates a ſimilar 
treatment, 

Axatocv, among grammarians, is the correſpondence 
which a word or phraſe bears to the genius and re- 
ceiyed forms of any language. 

Ax AToY y doctrine, among critics, is the explaining 
che paſſage of an author, in à manner conſiſtent with 
the ſyſtem which he is known to have generally fol- 
lowed. ' 


 Axavocy, in rhetoric, a figure of ſpeech, otherwiſe cal- 


led compariſon. See ComPaARrt30N. 

ANALYSIS, in a general ſenſe, is the reſolution of 
omething compounded, into its conſtituent parts, 

Hence, 

Anxauvys1s, among logicians, is the reſolving of know- 
ledge into original principles, by tracing things back- 
ward to their cauſes. 

AnaLrys1s, among mathematicians, the art of diſcove- 
ring the truth or falſchood of a propoſition, or its poſ- 
ſibility or impoſſibility. This is done by ſuppoſing the 
propoſition, ſuch as it is, true; and examining what 
tollows from thence, until we arrive at ſome evident 
truth, cr ſome impoſſibility, of which the firſt pro- 
poſition is a neceſſary — ge and from thence 
eſtabliſh the truth or impoſhbility of that propoſition, 

Axatvsis, in chemiltry, the reducing of an heteroge- 
neous or mixt body, into its original principles or 

- component parts, See CHEMISTRY, 

AwaLyS1s, is alſo uſcd to ſignify the anatomical diſ- 

{eHion of an animal. Sec AnaTonr, 
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AxALYS1s, among grammarians, is the explaining the 
etymology,, conitruction, and other properties of 
words. 

ANxLYs18 of petvers, is the operation of reſolving them 
into their roots, er. called evolution. See 
ALGEBRA, and ARITHMETIC, 

AxaLyYS1s, is alſo uſed for a brief, but methodical il- . 
luſtration of the principles of a ſcience; in which ſenſe 
it is nearly ſynonymous with what we otherwiſe call 
a ſynopſis. 2 

Axa xvsis, likewiſe denotes a table of the principal 
heads of a continued diſcourſe, diſpoſed in their natu- 
ral order. 

ANALTST, a perfon who makes uſe of the analytical 
method of reſolving problems. 

ANALYTIC, or AxatyTiCaL, in a general ſenſe, de- 
notes ſomething belonging to the analyſis, See Ana- 
LYSIS, It is more particularly uſed for the mathe- 
matical and logical analyſis, above explained. 

ANAMNESTICS, among phylicians, ſigns or ſymp- 
toms from which the preſent ſtate of the body is dif- 
covered. 

ANAMORPHOSIS, in perſpeCive, and painting, a 
monſtrous projection, or repreſentation of an image, on 
a plane or curve ſurface, which, beheld at a proper 
diſtance, ſhall appear regular, and in proportion,” See 
PERSPECTIVE. 


 ANANAS, in botany, the trivial name of a ſpecies of 


bromelia. Sec Baonria, 

ANANCITIS, in antiquity, a kind of figured ſtone, 

- otherwiſe called /znechitis, celebrated for its magical 

virtue of railing the ſhadows of the infernal gods. 

ANANTHOCYCLUS, ia botany. See CoLuTEA. 

ANAPEST, in ancient poetry, a foot conſiſting of two 
ſhort ſyllables, and one long: Such is the word ſcö- 
. It is juit the reverſe of the dactyl. Sce 

ACTYL. 

ANAPASTIC vet, thoſe conſiſting wholly or chief- 
ly of anapzſts. : 

ANAPES, a town in Flanders, fituated upon the river 
2 ſomething more than a league's diſtance from 

iſle, 

ANAPHORA, in rhetoric, the repetition of the ſame 
word or words in the beginning of a ſentence, or verſe: 
Thus Virgil, 

Pan etiam Arcadid mecum ſe judice certet, 
Pan etiam Arcadi dicat ſe judice vichum. 


AnarHora, among phyſicians, the throwing off puru- 
lent matter by the mouth, 

ANAPHRODISIA, ſignifies impotence, or want of 
power to procreate. 

ANAPLASIS, ſignifies the replacing or ſetting a frac- 
tured bone, 

ANAPLEROSIS, among phyſicians. See PisTHORA. 

ANAPLEROTICS, medicines that promote the growth 
or granulation of the fleſh, in wounds, ulcers, &c. 

ANAPODOPHYLLUM, in botany, Sec PoporayrL- 
LUM, 

ANAPULA, a province of Venezuela in South Ame- 


rica, 
ANA- 
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ANAQUITO, a country of Peru, in South America, in 


ANARCHY, in matters of polity, ſuch a confuſion in ' 


_ 


the government of Quito. 


the (tate, that no fupreme authority is lodged either in 
the prince or other rulers, and conſequently the peo- 
ple live at large, without ſubordination, or any relpet 
for the laws. 8 

NARICHAS, in ichthyology, a genus of fiſhes of 
the order of apodes. The head of the anarichas is a 
little obtuſe; the geeth are thick ſet and roundiſh. 
The fix fore ones, both above and below, are conical 
and diverging; the inferior and palate molares are 
round; the branchioſtege membrane has fix rays; the 


body is ſomewhat cylindrical; the tail-fin is diſtinct. 


There is one ſpecies of this genus, viz. the anari- 
chas lupus, or ſea-wolf. It grows generally to four or 
five feet in length. The lapis bufonites or lycodentes 
is the teeth of the anarichas petrified. It is a native 
of the northern coaſt of England. 


ANARRHINON, ia botany. See AxTixRHINUM., 
ANARRHOPIA, among phyſicians, a tendency of the 


humours to the head or ſuperior parts. 


ANAS, in ornithology, a genus of birds belonging to 


the order of anſeres. The beak of this genus is a lit- 
tle obtuſe, covered with an epidermis or ſkin, gibbous 
at the buſe, nd broad at the apex; the tongue is ob- 
tuſe and fleſhy; the feet are webbed and fitted for 
iwimming. Under this genus: Linnæus comprehends 
23 ſpecies, viz, 1. The cygnus, or ſwan, with a ſe- 
micylindrical black bill, yellow wax, and à white bo- 
dy. It is the wild ſwan of Engliſh authors, and a na- 
tive of Europe and N. America, Linnzus ſays, they 
frequently viſit Sweden after a thaw; and they are 
caught with apples in which a hook is concealed. 
2. The cygnoides, with a ſemicylindrical bill, gibbous 
wax, and tumid eye-brows: It is the ſwan-gooſe of 
Ray, from Guinea, There is likewiſe a variety of 
this ſpecies, of a leſs ſize, called the gooſe of Muſ- 
covy. 3. The tadorna, with a flat bill, a compreſſed 
forekead, a greeniſh black bead, and the body is va- 
riegated with white, It is the ſhell-drake of Ray, and 
frequents the ſea-coaſts of Europe. 4. The ſpec- 
tabilis, has a compreſſed bill, gibbous at the baſe, a 
black feathery carina, and a hoary head. It is the 
grey-headed duck of Edwards, and is a native of Swe- 
den and Canada. 5. The fuſca, is of a blackiſh co- 
lour, has a white ſpot behind the eyes, and a white line 
on the wings, The male of this ſpecies is diſtioguiſh- 
ed by a gibboſity at the baſe of the bill, It is the 
black duck of Ray, and a native of the European ſeas, 
6. The nigra, is totally black, and has a gibboſity 
at the baſe of the bill; the rail reſembles a wedge ; 
the female is browniſh. It is the lefler black duck of 
Ray, and a native of Britain and Lapland. 7. The 
anſer, has a ſemicyliadrical bill; the upper part of the 
body is aſh- coloured, but paler below; and the neck is 
ſtreaked. It is the wild-gooſe of Ray, and is a native 
of Europe and America. There is a variety of this 
ſpecies from America, which Edwards calls the laugh- 
ing-gooſe; it has a white ring at the baſe of the bill, 
and its neck is ſtreaked. The anſferes migrate in large 
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troops. 8. The erythropus, is of a grey colour, and 
has a white forchead. It inhabits the north of Eu- 
rope. 9. The canadenſis, is brown, the n and 
head are black, and the throat white. It is a native of 
Canada. 10. The ccoruleſcens, is greyiſh above, 
and white underneath; the covert feathers of the 
wings and back are bluiſh, Ir is the blue-winged gooſe 
of Edwards, and a native of Canada. 11, The 
bernicla, is of a brown colour; with the head, neck, 
and breaſt black; and a white collar, It is the 
brent-gooſe of Ray, and is a native of the northera 
parts of Europe. 12. The molliſhma, or cutbert- 
duck of Ray, has a cylindrical bill, and the wax is 
divided behind and wrinkled. The feathers, which 
are very ſoft and valuable, fall off during incubation, 
The male is white above, but black below and behind; 
the female is greeniſh, It is a native of the north of 
Europe. 13. The moſchata, or Muſcovy duck of 
Ray, has a naked papillous face, and is a native of 
India. - 14. The bahamenſis, or Bahama duck, is 
grey, with a lead-coloured bill. It has a tawny ſpot 
on the ſides, and a green yellowiſh ſpot on the wings. 
It is a native of Bahama, 15. The albeoja, or little 
black and white duck, has a black back and wings; 
the head is bluiſh, and white on the hinder-patt. It 
is a native of America. 16. The clypeata, or ſhove- 
ler of Ray, has the end of its bill broad and rounded, 
and a crooked nail at the end of it, It is found rear 
the European ſhores. 17. The {irepera, or flat - bill - 
ed duck of Aldrovandus, has the wings variegated with 
black, white, and red. It frequents the freth waters 
of Europe. 18. The bucephala, or leſſer duck of 
Cateſby, has the back and wings black; and the head, 
both above and below, is incerſperied with ſhiniag ſil- 
ky feathers. It frequents the treſh waters of N. A 

merica. 19. The 6 waver i or golden-eye of Ray, is 
variegated with black and white, and the head is in- 
teAperſed with blackiſh, green feathers; it has a white 
ſpot near the mouth, It dives much in queſt of ſhell- 
fiſh ; the eyes are of a ſhining gold colour, 20, The 
ruſtica, is browniſh, or afh-coloured, with a white 
ſpot on the ears and wings. It is a native of N. A- 
merica, 21. The perſpicillata, or. great black duck, 
is white on the top of the head and of the neck, and 
has a black ſpot on the bill, immediately belund the 
noftrils, It is a native of Canada, 22. The glau- 
cion, or greater wild-duck of Ray, has the iris ot the 
eyes yellow, a grey head, and white collar. It fre- 
quents the northern ſhores of Europe. 23. The pe- 
velops, or widgeon of Ray, has a oye tail, black. 
below; the head is brown, and the forchcad white. 
It inhabirs the marſhy parts of Europe. 24. The a- 
cuta, or ſea-pheaſant of Ray, has a long acuminated 
tail, black below, aud a White line on each fide of 
the back part of the head, It is a native of Eu- 
rope. 25, The hycmalis, or long-tailed duck, has a 
tail ſhaped like a wedge, and long tail-teathers; the 
budy is grey, and the temples white, It is a native 
of Europe and America, 26. The ferina, or red- 
headed widgeon of Ray, has aſh-coloured wings, and 
a black rump, It frequents the maritirae peits of Eu- 
tope. 
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rope. 27. The querquedula, or firſt teal of Aldro- 


 vandus, has a green ſpot on the wings, and a white 


line above the eyes. It frequents the freſh waters of 
Europe. 28. The crecca, or common teal, has a 
green ſpot on the wings, and a white line both above 
and below the eyes. It frequents the freſh waters of 
Europe, This ſpecies is to be met with in Dudding- 


ſton- loch, a freſh- water lake, within a mile of Edin- 


burgh. 29. The hiſtrionica, or duſky-ſpotted duck 


of Edwards, is of a brown colour, variegated with 


white and blue; has a double line on the ears and 
temples; the collar is white, and there is a white 
ſtreak on the neck. It is a native of America. 
30. The minuta, or little brown and white duck of 
Edwards, is of a greyiſh colour, with white ears, and 
the prime feathers of the wings blackiſh, It is a na- 
tive of Canada. 31. The circia, or ſummer-real of 
Ray, with the wings variegated with white ſpots, a 
white line above the eyes, and the beak and feet of an 
aſh-colour, It frequents the lakes of Europe. 32. 
The autumnalis, or red-billed whiſtling duck of Ed- 
wards, is of a grey colour, with the prime feathers of 
the wings, the tail, and belly black; and the area of 
the wings yellow and white, It is a native of Ame- 


rica. 33. The boſchas, or common wild-duck of 


Ray; the intermediate tail-feathers of the drake are 
turned backward, and the bill is ſtrait, Ir frequents 
the lakes of Errope. This duck feeds upon frogs and 
ſzveral forts of inſects.— The wild duck builds its neſt 
among ruſhes or heath, near the water, and lays 12 or 
14 eggs. At moulting-time, when they cannot fly, 
great numbers of them are taken with nets, Buds 
with flat bills, that find their food by groping, have 
three pair of nerves that extend to the end of their 
bills: theſe nerves ure remarkably conſpicuous in the 
head and bill of the wild-duck ; and are larger than 
thoſe of a gooſe, or any other bird yet known : This is 
the reaſon they grope for food more than any other bird 
whatever,—34. The adunca, or hook-biiled domeſtic 
duck of Ray, has the ſame characters with the boſchas, 
excepting that the bill is crooked. * 5, The galericulata, 
or Chincſe teal of Edwards, has a hanging creit; and 
on the hinder part of the back, on both ſides, there is 


a crooked, flat, elevated feather ; the creſt is green and 


red; and the back is brown, and ſpotted with blue; 
the cred feathers on the back are red and blunt; one 
elge of the inmolt wing-feather, when the wings are 
ſlut, is raiſed over the back, and is red, and like a 
ſi:kle before, I is a native of China. 36. The 
ſponſa, or ſummer-duck of Cateſby, has a depending 
green cre!t, variegated with blue and white; the back 
is likewiſe varlegated with blue and white; the breaſt 
is grey, and ſpotted with white; and the throat is 
white, It is a native of N. America. 37. The ar- 
borea, or black-billed whiſtling-duck of Edwards, is 


of a reddiſh brown colour, with a fort of creſt on the 


head; the belly is ſpotted with black and white, It 


is a native of America, Sloane ivforms us, that this 
duck perches on trees; that it is about 20 inches long, 
from the end of the bill to the point of the tail; that 


it makes a kind of whillling noiſe, from which cir- 
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cumſtance it has received its name. See plate XII. ſig. 
3. 38. The fuligula, or tufted-duck of Ray, has 2 
hanging creſt, a black body, and the wings and bel- 
ly ſported with white, It is a native of Europe. The 
male of this ſpecies diſappears during the incubation 
of the female. 
Anas campeſtris, in ornithology. See TeTrAO. 
ANASCAPTA, among phyſictians. See Axa. 
ANASARCA, in medicine, a ſpecies of dropſy, in 
which the ſkin is puffed up and ſwelled, and the im- 
preſſion of the fingers remain, for ſome time, in the 
* to which they are applied, but principally in the 
egs. See Mepicixe, title, Drep/y. 
ANASSA, or Anass1s, in botany, a ſynonime of a 
ſpecies of bromelia. See Baomeria. 
ANASTALTICS, in pharmacy. See Srvrrics. 
ANASTASIS, a term among ancient phyſicians, for a 
riſing up to go to ſtool. It alſo ſignifies the paſſage of 
any humour, when expelled from one part, and obli- 
ged to remove to another, 


-ANASTATICA, or roſe of Jericho, in botany, a genus 


of the tetradynamia ſiliculoſa claſs, The flower con- 
ſilts of four roundith petals, diſpoſed in the form of a 
croſs; the ſeed is a ſhort bilocular pod, containing in 
each cell a fingle roundiſh feed. There are two ſpecies 
of the anaſtatica, viz, the hierochuntica, a native of 
the ſandy parts of Paleſtine, and the ſhores of the 
Red-ſeaz and the Syriaca, a native of Syria. 

ANASTOCCHICOSIS, fignifics a reſolution of the ſo- 
lids and fluids, 

ANASTOMASIS, or AxasTowosre, in anatomy, the 
opening of the mouths of veſſels, in order to diſ- 
Clarge their contained fluids, It is likewiſe uſed for 
the communication of two veſſels at their extremines ; 
as the inoſculation of a vein with a vein, of an artery 
with an artery, or of an artery with a vein. 

ANASTOMATICS, medicines ſuppoſed to have the 
power of opening the mouths of the veſſels, and pro- 
moting the circulation; fuch as deobſtruent, cathartic, 
and ſudoriſic medicines. 

ANASTROPHE., in rhetoric, denotes the inverſion of 
the natural order of words. | 

ANATHEMA, * among eccleſiaſtical writers, imports 
whatever is ſet apart, ſeparated, or divided; but is 
moſt uſually meant to expreſs the cutting off à perſon 
from the privileges of ſociety, and communion with 
the faithful. 

The anathema differs from excommunication in the 
circumſtances of being attended with curſes and exe- 
crations, It was practiſed in the primitive church a- 
gainſt notorious offenders ; and the form of that pro- 
nounced by Synecius againſt one Andronicus, is as fol- 
lows: Let no church of God be open to Andro- 
% nicus bit let every ſanctuary be ſhut againſt him. 
„ I admoniſh both private men and magiſtrates, nei- 
© ther to receive him under their roof, nor to their 
table; and prieſts more eſpecially, that they neither 
„ converſe with him living, nor attend his funzral 
When dead.“ 

Several councils alſo have pronounced anathemas a- 
gainlt ſuch as they thought corrupted the purity / 
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the faith, and their deciſions have been conceived in 
the following form: Si guis dixerit, &c, anathe- 

7. 8 R 
ere are two kinds of anathemas, the one ju- 
diciary, and the other abjuratory. The former can 
only be denounced by a council, a pope, or a biſhop; 
the latter makes a part of the ceremony of abjuration, 
the convert being obliged to anathematize the hereſy 
he abjures. 
ANATHEMA, in heathen antiquity, was an offering or 
. preſent made to ſome deity, and hung up in the temple. 

henever a peſſoſ left off his employment, it was u- 
ſual to dedicate the tools to the patron-deity of the 
trade. Perſons too who had eſcaped from imminent 
danger, as ſhipwreck and the like, or had met with 
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any other remarkable inſtance of good fortune, ſel 
dom failed to teſtify their gratitude by ſome preſent 
of this kind. 

AnaTHEMA likewiſe denotes Chriſtian offerings, other- 
wiſe called donations. See DoxaTions, 

ANATHEMATIZING, the act of pronouncing an a- 

 nathema. againſt ſome perſon. See AxaTHEMA. 

ANATICULA, little duct, in the ancient Roman cu- 
ſtoms, a term of fondneſs uſed by lovers. 

ANATIFERA concha, the trivial name of a ſpecies of 
the lepas, a teſtaceous animal. See Leras. | 

ANATOLIA, in geography, the ſame with Natolia. 
See NaTOL1A. 

ANATOMICAL, an epithet applied to any thing be- 
longing to anatomy. See AnaTony. 


R N A r 66 


NATOMY is the art of diſſecting the ſolid parts of 
animal bodies, with a view to diſcover their (truc- 
ture, connection, and uſes, 
AnATONY is not only the baſis of all medical know- 
ledge, but is a very intereſting object to the philoſopher 
and natural hiſtorian. 


BE... a os 


OF THE 


Sgcr. I. Of the Bowes in general. 


Bron: we examine the ſtructure of the bones, the 
perioſteum, a membrane with which they are co- 
vered, muſt be deſcribed. 

The perioſteum can be divided into layers of fibres, 
The exterior ones, compoſed of the fibres of the muſcles 
connected to the bones, vary in their number, ſize, and 
direction, and conſequently occation a very great dif- 
ference in the thickne's and ſtrength of the petioſteum 
of different bones. Ihe internal layer is every where 
nearly of a ſimilar ſtructure, and has its fibres in the 
{ame direction with thote of the bone to which they are 
contiguous. 

Except where muſcles, cartilages, or ligaments, are 
inſerted into the perioſteum, its external ſurface is con- 
nected to the ſurrounding parts by thin cellular mem- 
branes, which can caſily be ſtretched conſiderably, but 

Vor. I. No. 7. 3 


In treating this uſeſul ſubject, we ſhall divide it into 
the following parts: I. Of the Boxes. II. Of the 
Muscues. III. Of the Aarzaks. IV. Of the 
Veins. V. Of the Nexves. VI. Of ſuch parts of 
the body as are not comprehended in any of the above, 
e. g. The Brain, Thorax, AuDoOMEN, ©c, ©c. 
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—— themſelves whenever the ſtretching force is re 
moved. 

When the periofteum is torn off from bones, we fee a 
great number of white threads produced from that mem- 
brane into them; and after a ſucceſsful injection of the 
arteries with a red liquor, numerous veſlels are not only 
ſeen on the perioſteum, but moſt of the fibres ſent from 
the membrane to the bone ſhew themſelves ro be veſſels 
entering it, with the injected liquor in them; and when 
they are broken, by tearing off the perioſteum, the ſur- 
face of the bone is almoſt covered with red points. 

The great ſenſibility of the perioſtcum in the deep- 
ſeated ſpecies of paronychia, in exo(loſes, nodi, tophi, 
and gummata, from a lucy vcnerea, or whenever this 
membrane is in an inflamed ſtate, 13 a ſufficient proof 
that it is well provided with nerves ; though they are 
perhaps too ſmall to be traced. 

The chief uſes of the perioſteum are: . To allow 
the muſcles, when they contract or are ſlretched, to move 
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and ſlide eaſily upon the bones, 2. To keep in due or- 
der, and to ſupport the veſſels in their paſſage to the 
bones. 3. By being firmly braced on the bones, to aſ- 
Gt in ſetting limits to their increaſe, and to check their 
overgrowth, 4. To ſtrengthen-the conjunction of the 
bones with their epiphyſes, ligaments, and cartilages, 
which are eaſily ſeparated in young creatures, when this 
membrane is taken away. 5. To afford convenient ori- 
gin and inſertion to ſeveral muſcles which are fixed to 
this membrane. And, laitly, to warn us when any in- 
jury is, offered to the parts it covers. 

The Boxzs are the moſt hard and ſolid parts of the 
body, and generally of a white colour; only in a living 
creature they are bluiſh, which is owing to the blood in 
the ſmall veſſels under their ſurface, 

Bones are compoſed of a great many plates, each of 
which is made up of fibres or 1 united by ſmaller fi- 
brils; which being irregularly diſpoſed and interwoven 
with the other larger fibres, make a reticular work. 
This texture is plaioly ſeen in the bones of fatuſes, 
which have not their parts cloſely compacted, and in the 
bones of adults, which have been burnt, long expoſed 
to the weather, or whoſe coinpolitioa has been made 
looſe by diſeaſes. 

The plates are ſaid to be firmly joined to each other 
by a great number of claviculi, or ſmall bony proceſſes, 
which, riſing from the inner plates, pierce through fome, 
and are fixed into the more exterral ones, 

Though the exterior part of bones is compoſed of firm 
compact plates, yer they are all more or lefs cavernous 
imernally, In ſome, the folid fi.les are brought ſo near, 
that little cavity can be ſeen; and in others, the cavities 
are lo large, that ſuch bones are generally eſteemed to 
be hollow or fiftalar, Bur the internal ſpongy texture is 
molt evident in young animals, 

Tis ſpongy, cavernous, internal part of bones, is ge- 
neially called their cancel; or lattice-work, 

The twiſting and windings which theſe cancelli make, 
and the interllices which they Icave, differ conſiderably 
in figure, number, and ſize; and therefore form little 
cells, which pre as difletcut, but communicate with each 
other. f 

The cancelli ſuſtain the membranous bags of the mar- 
row which arc {treiched upon them, and thereby hinder 
theſe membrarous parts from being torn or removed out 
of their proper places, in the violent motions and dif- 
ferent poiteres which the bones are employed in. 

The deorefiions between the fibres of the external 
plates of Lones 0 Eke ſu mauy furrows on their ſur- 
face, into cach of which the perioſteum enters. 

eth on the ridges and furrows, numerous little pits 
or Grifices of canals are to be ſcen, by which the vetlels 
paſs ro and from the bones, : 

After a ſaccetstul injection, the arteries can be traced 
in their courſe tom the pits to the plates and fibres. 

We may conclude, from arterics being accompanied 
with veins, o tar as we can trace them in every other 
part of the boily, that there are allo veins in the bones, 

The bones of @ living animal are fo inſenſible that they 
can be cur, raſped, or burar, without putting the crea- 


ture to pain, aud the nerves diſtributed in their ſubſtance 


6 Part I, 
cannot be ſhewn by diſſection; from which it might be 
iaferred, that they have no nerves diſtributed to them: 
But the general tenor of nature, which beſtows nerves 
to all the other parts, ſhould prevent our drawing ſuch a 
concluſion, F fs: 

The vaſcular of bones muſt make them ſubject 
to obſtructions, | ecchymoſes, ulcers, gangrenes, and molt 
other diſeaſes which the ſofter parts are affected with 
and therefore there may be a greater variety of caries 
than is commonly deſeribed. | 

On the internal ſurface of the ſolid parts of bones, 
there are orifices of canals, which paſs outwards through 
the plates to open into other canals that are in a longitu- 
dinal direction, from which other tranſverſe paſſages go 
out to terminate in other longitudinal canals; and this 
{tructure is continued through the whole ſubſtance of bones, 
both theſe kinds of canals becoming ſmaller gradually as 
they approach the outer ſurface. —Theſe canals are to be 
ſeen to the beſt advantage in a bone burnt till it is 
white: When it is broken tranſverſely, the orifices of 
the longitudinal canals are in view; and when we. ſepa- 
rate the plates, the tranſverſe ones are to be obſerved, 

Moſt bones have one or more large oblique canals 
formed through their des for the paſſage of the medul- 
lary veliels, 

"my bones ſuſtain and defend the other parts of the 

y. 
Bones are lined within, as well as covered externally, 
with a membrane; which is therefore commonly called 
C interunm. 

The internal perioſteum is an extremely fine mem- 
brane; nay, frequently it has a looſe reticular texture; 
and therefore it is compared by {ome to the arachnoide 
coat of the ſpinal marrow : ſo that we cannot expect to 
divide it into layers as we can divide the external pcrio- 
ſteum. We can, however, obferve its proceſſes enter- 
ing into the tranſverſe pores of the bones, where proba- 
bly they are continued to form the immediate canals for 
the marrow diſtributed through the ſubſtauce of the 
bones; and along with them veſſels are ſent, as from 
the external perioſteum, into the bone, Theſe proceſſes 
being of a very delicate texture, the adheſion of this 
membrane to the bone is ſo ſmall, that it ſeparates com- 
monly more eaſily from the bune than from the marrow 
which it contains, 

From the internal furface of the internal perioſteum, 
a great namber of thin membranes are produced ; which, 
pailing acroſs the cavity, unite with others of the ſame 
kind, and form ſo many diſynct bags, which communi- 
cate with each other; and theſe again are tubdivided into 
communicating veſicular cells, in which the marrow is 
contained. : 

The Mazzow is the oily part of the blood, ſeparated 
by ſmall arteries, and Par. wo in theſe cells. Its co- 
lour and conſiſtence may theretore vary according to the 
ſtate of the veilels, and their diſtribution on the mem- 
brancs of the cells. 

Betides the arteries already mentioned as being fen: 
from the bones to the marrow, there is at leaſt one ar- 
tery for each bone; ſeveral bones have more, hole prin» 
cipal uſe is to convey and {ccern this Ci muiter, 
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The blood, - which remains after the ſecretion of the 
marrow, is returned by proper veins, which are collected 
from the membranes into one or two large trunks, to 

out at the ſame holes at which the arteries enter. 

The veſſels of the marrow, wrapt up in one common 
coat from the petioſteum, paſs through the bones by pro- 
per canals ; the molt conſiderable of which are about the 
middle of each bone, and are very oblique. 

From the ſtructure of the contents of the bones, we 
may judge how theſe parts, as well as others, may be 
ſubject to oidema, phlegmon, eryſipelas, ſchirrhus, Cc. 
pu may thence be led to a cure of each, before the com- 
mon conſequence, putrefaction, takes place, and fre- 
quently occaſions the loſs of the limb, if not of the pa- 
tient. 

The marrow is of very conſiderable uſe to the bones; 
for by entering their tranſverſe canals, and paſſing from 
them into the longitudinal ones, it is communicated to all 
the plates, to ſoften and cornect their fibres, whereby 
they are preſerved from becoming too brittle, 

When the marrow, after having ſerved the uſes men- 
tioned, is reaſſumed into the maſs of blood, it cortects the 
too great acrimony communicated to the ſaline particles 
of our fluids by their circulation and heat; in the fame 
manner as lixivial ſalts are blunted hy oil in making ſoap. 

Since it is the natute of all oil to become thin and 
rancid when expoſed long to heat, and bones have much 
oil in their firm hard ſubſtance, we may know why an 
ungrateful ſmell, and dark-coloured thin ichor, proceed 
more from corrupted bones than trom other parrs of the 
body; and we can underſtand the reaſon of the changes 
of colour which bones undergo, according to their difler- 
ent degrees of mor tip cation. 

Though bones ſo far agree in their ſlructute and an- 
nexed parts, yet we may obſerve a. con'iderable ditter- 
ence among them in their map utude, figure, ſituation, 
ſubſtance, connection, uſes, Cr. Of thete we ſhall only 
mention two, viz. that fome bones are broad and fat, 
while otl.ers are H and round, 

»The broad bones have thin fides, by the plates being 
ſoon and equally ſent off to form the lattice-wotk; which 
therefore is thicker, and nearly of an equal: form all 
through. By this ſtructure, they are well adapted to 
their uſes, of affording a large enough ſurface for the 
muſcles to rife from, and move upon, and of defending 
ſuſhciently the parts which they incloſe, 

The round bones have thick Hrong walls in the mid- 
dle, and become very thin towards their ends, which is 
owing to very few plates {eparating at their middle; where, 
on that account, the cancelli are ſo fine and ſmall that 
they are not taken notice of : Bur ſuch bones are ſaid ro 
have a Jarge reſervoir of ci! in this place, Towards 
their ends the lJattice-work becomes very thick, and ta- 
ther more complete than in the other fort of bores. — 
T hefe round bones having ſtrong forces naturally applied 
to them, and being otherwiſe expoſed to violent iounies, 
have need of a cylindrical figure to reſiſt external preſ- 
ſure, and cf a conſiderable quantity of ol to — rk 
them from becoming tco britile. Befides which, they 
are advantageouſly provided with thick f:des towards their 
middle, whcre the greateſt forces are applicd to injure 


T 


feid, lid, &c. 
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them; while their hollownefs increaſes their diameter, 
aud conſequently their ſtrength, to reſiſt forces applied 
to break them tranſverſely. 
„Many bones, have protuberances, or proceſſes, riſing 
out from them. If a proceſs ſtands out in a roundiſh 
ball, it is called caput, or head, —If the head is flatted, 
it obtains the appellation of condyle.——A rough une- 
qual protuberance is called rubergfity, —— When a pro- 
ceſs riſes narrow, and then becomes large, the narrow 
or {mall part is named certix, or neck. Long ridges 
of bones are called ſpines. Such proceſſes as termi- 
nate in a ſharp point, have the general name of cor9ne, 
or corenoid, beltowed on them, though moſt of them 
receive particular names from the reſemblance they have, 
or are imagined to have, to other ſubſtances, e. g. ma- 
Such procefles as form brims of 
cavities, are called ſupercilia. 

Proceſles ſerve for the advantageous origin and inſer- 
tion of muſcles, and render the articulations firm aud 
ſtable. 

In children theſe proceſſes are real epiphyſes, or di- 
ſtinét bones, which are afterwards united to the other 
parts; ſach are the ſtyloid proceſſes of the temporal 
bones, proceſſes of the vertebrz, trochanters of the 
thigh, — 

On the ſurfaces of a great many of the bones there 
are cavities, or depreſkons: If theſe are deep, with 
large brims, authors name them cetz/e; if they are 
ſuperficial, they obtain the deſignation of glen, or gle- 
nid. "Theſe genersl claſſes are again divided into ſeve - 
ral ſpecics : Of which pits are {mall roundiſh channels 
ſunk perpendicularly into the bone ;—/wrrows are long 
narrow Canals, formed in the ſurface : — ee or noutches, 
{mall breackes in the bone; — ie, broad, but ſu- 
perficial depreſſions without brims; e, large deep 
cavities, which are not equally farrounded by high 
brims Au,, large cavities within the ſubſtance of 
the bones, with {mall apertures;—framina, or holes, 
canals that pierce quite through the ſubſtance of the 
bones. When this laſt fort of cavityis extended any 
long way within a bone, the middle part retains the 
name of canal, and is cads are called ho/er. 

The cavitics allow the heads of bones to play in them; 
they lodge and detend other parts ; they aftord ſafe pal- 
ſage to veſſels, muſcles, Cr. 

To far the greater number of bones, whofe ends are 
not joined to other bores by an immoveable articula- 
tion, there are ſmaller ones antexed, which afterwards 
become ſcarce diſhiuguiſhable from the ſubſtance of the 
bone itſelf, Theſe are called eprpdyſes, or afferdices. 
Some bones have one, others have two, three, or four 
of theſe appendices annexed by the means of cartilages, 
which arc ot a conſiderable thickneſs in children, but Ly 
age become thinner, 

Several proceſſes (e. g. trechanters of the thigh, ſpine 
of the ſcapula, &c.) have epiphyſes; and proceſics he- 
quently rife cut from epiphyſes ; for example, at the 
lower end of the femur, ulna, tibia, Cc. 

The epiphvics are uoted chiefly to ſuch bones as are 
deſtined for frequert and violent motion; and for this 
purpoſe they are wilcly emed of & larger diawuct than 
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the bone they belong to; for by this means, the ſurface 
of contact between the two bones of any articulation be- 
ing increaſed, their conjunction becomes firmer, and the 


muſcles interted into them act with greater force, by rea- 


ſon of their axcs being further removed from the center 
of motion. a 

Te ſoftneſs of the ends of bones may be of ſome 
advantage in the womb, and at birth, after which the oſ- 
ſiſi cation begins at different points to form epiphyſes, 
before the oſſiſication can extend from the middle to the 


-ends of the bones, 


However ſolid and compact adult bones are, yet they 
were once cartilages, membranes, nay, a mere jelly. 
This needs no further proof, than repeated obſervations 
of embryos when diſſected: And how much more tender 
mult the bones be before that time, when neither knife 
nor eye is capable to diſcover the leaſt rudiments of 
them? By degrees they become more ſolid, then aſſume 


the nature of griſtles, and at laſt oſſify; the coheſion of 


their plates and fibres always increaſing in proportion to 
their increaſed ſolidities; as is evident from the time 
neceſſary to unravel the texture of bones of people of 
different ages, or of denſe and of ſpongy bones, or of 
the different parts of the ſame bone, and from the more 
tedious exfoliations of the bones of adults than of 


children. 


The oflification of bones depends principally on their 
veſſels being ſo diſpoſed, and of ſuch diameters, as to ſe- 

arate a liquor, which may eaſily turn into a bony ſub- 
den when it is deprived of its thinner parts; as 
ſeems plain from the obſervation of the callous matter 
ſeparated after fractures and ulcers, where part of the 
bone is taken out: For in theſe caſes, the veſſols extend- 
ing themſelves, and the liquors added to them, are 
gradually formed into granulated fleſh ; which fills vp all 
the ſpace where the bone is taken from, then hardeus, 
till it becomes as firm as any other part of the bone. 
This happens frequently, even when the ends of the 
diſeaſed bone are at a conſ:derable diſtance from each 
other. 

The induration of bones is alſo greatly aſſiſted by their 


bang expoſed, more than any other parts, to the ſtrong 


preſſure of the great weights they ſupport, to the violent 


contraction of the muſcles fixed to them, and to the force 
of the parts they contain, which endeavour to make 
way for their own further growth. By all chis preſlin 

force, the ſolid fibres and veflels of bones are thruſt 
cloſer ; and ſuch particles of the fluids conveyed in theſe 
vellels as are fit to be united to the fibres, are ſooner 
and more firmly incorporated with them, while the re- 
maining fluids are forcibly driven out by the veins, to 
be mixed with the maſs of blood. In conſequence of 
this, the veſſels gradually diminiſh as the bones harden. 
From which again we can underſtacd one reaſon, why 


the bones of yourg animals ſooner re-unite after a frac- 


ture than thoſe of old; and why cartle that are put too 
foon to hard labour, ſeldom are of ſuch large ſize as 
others of the fame brood who are longer kept from 
labour. 

From the effects of preſſure only it is, that we can ac- 
count for the bones S old people kaving their fides 
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much thinner, yet more denſe and ſolid, while the cavi- 
ties are much larger than in thoſe of young people; and 
for the prints of muſcles, veſſels, c. beirg ſo much 
more (trongly marked on the ſurfaces of the former than 
of the latter, if they belong to people of near the ſame 
condition in life, Preſſure muſt tikewiſe be the cauſe, 
which, in people of equal ages, makes theſe prints 
ſtronger in the bones of thoſe who had much labour and 
exerciſe, than they are in people who have led an indo- 
lent unactive life, | 

Having thus conſidered the bones when ſingle, we 
ſhall next ſhew the different manner of their conjunc- 
tions, To expreſs theſe, anatomiſts have contrived a 
great number of technical terms; about the meaning, 
propriety, and claſſing of which, there has been a variety 
of opinions. Some of theſe terms it is neceſſary to re- 
tain, ſince they ſerve to expreſs the various circumſtan- 
ces of the articulations, and to underſtand the writers on 
this ſubject. 

The ArTicuLaT1ONSs are moſt commonly divided 
into three claſſes, viz. ſymphyſis, ſynarthroſis, and diar- 
throſis. 

Symphyſis, which properly ſignifies the concretion or 
growing together of parts, when uſed to expreſs the ar- 
ticulations of bones, does not ſeem to comprehend, un- 
der the meaning generally given to it, any thing relating 
to the form or motion of the conjoined bones; but by 
it moſt authors only denote the bones to be connected by 
ſome other ſubſtance ; and as there are different ſubſtan- 
ces which ſcrve this purpoſe, therefore they divide it in- 
to the three following ſpecies : 

1. Synchondroir, when a cartilage is the connecting 
ſubſtance : Thus the ribs are joined to the ſternum; thus 
the bodies of the vertebræ are connected to each other; 
as are likewiſe the oſſa pubis. 

2. Synneurec/is, or ſyndeſmoſir, when ligaments are 
the connecting bodies, as they are in all the moveable 
articulations. 

3. Sy/arcsſir, when muſcles are ſtretched from one 
bone to another, as they mult be where there are move- 
able joints, 

The ſecond claſs of - articulations, the fynarthreſir, 
which is ſaid to be the general term by which the im- 
moveable conjunction ot bones is expreſſed, is divided 
into three kinds, 

1, The 2 is that articulation where two bones 
are mutually indented into each other, or as if they 
were ſewed together. Thus the bones of the head are 
joined; thus epiphyſcs are joined to the bones, before 
their full connection and union with them. 

2. Gompheoſis is the fixing one bone into another, as 
a nail is fixed in a board : "Thus the teeth are ſecured in 
their ſockets. 

3. Schindyleſis, or ploughing, when a thin lamella of 
one bone is received into a long narrow furrow of ano- 
ther: Thus the proceſſus azygos of the ſphenoid, and 
the. naſal proceſs of the ethmoid bone, are received by 
the vomer, 

Tue third claſs, or diarthrofir, is the articulation 
where the bones are ſo looſely connected as to allow 
large motion. This is ſubdivided into three kinds. 
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The firſt is erarthre/ir, or the ball and ſocket, when 
a large head is received into a deep cavity; as the 
head of the os femoris 1s into the acetabulum coxen- 
dicis. 

The ſecond is arthredia, when a round head is re- 
ceived into a ſuperficial cavity; as in the articulation of 
the arm-bone and ſcapula. Theſe two ſpecies of diar- 
throſis allow motion to all ſides. 

The third is ginglimus, which properly ſignifies the 
hinge of a door or window; in it the parts of the bones 
murually receive and are received, and allow of motion 
two ways: Workmen call it chr n. 

The 1 is generally divided into three kinds, 
to which ſome give the names of conrigucus, diſlant, 
and compound, 

The firſt kind of ginglimus is, when a bone has ſeve- 
ral protuberances and cavities, which anſwer to as many 
cavities and proceſſes of the other bone, with which it is 
articulated; as in the conjunction of the femur with the 
tibia, 

The ſecond ſpecics is, when a bone receives another at 
one end, and is received by the ſame bone at the other 
end; as in the radius and ulna. 

The laſt fort is, wien a bone receives another, and is 
received by a third; as in the oblique proceſſes of the 
vertebræ. 

If the moveable bones are not connected and kept firm 
by ſome ſtrong ſubſtance, they would be luxated at every 
motion of the joints: and if their hard, rough, unequal 
ſurfaces were to play on each other, their motion would 
not only be difficult, but the loſs of ſubſtance from attri- 
tion would be great. Therefore ligament are made to 
obviate the firſt, and carriages to prevent the other in- 
conveniency. But becanſe | Hi. and cartilages turn 
rigid, inflexible, and rough, unleſs they are kept moilt, a 
ſafficient quantity of proper liquor is ſupplied for their 
lubrication, and to preſerve them in a flexible ſtate. 
Seeing then theſe parts are ſo neceflary to the articula- 
tions, we ſhall next confider their ſtructure, firnation, 
and uſes, ſo far as they are ſubſervient to the bones, and 
their motions, 

Licanexrs are white flexible bodies, thicker and firm- 
er than membranes, and not fo hard or ſirm as cartilages, 
without any remarkable cavity in their ſubſtance, diſicult- 
ly ſtretched, and with little elaſticity; ſerving to connect 
one part to another, or to prevent the parts to whach they 
are fixed from being removed out of that ſituation which 
is uſeful and ſafe. 

After maceration in water, the ligaments can eaſily 
be divided; and each ligamentous layer appears compoſed 
of fibres, the largeſt of which ure diſpoled iu a longitu- 
«inal direction. 

The arterics of ligaments are very conſpicuous after a 
rolerable injection, and the larger trunks of their veins 
are ſotmetintes to be ſcen full of blood. 

Such lipamnrs as ſorm the ſides of cavities, bave nu- 
merous orntices of their arteries opening upon their inter- 
nal ſurface, which keep it always moiſt : It we rub off 
that moiſture, and then preſs the ligament, we can fee 
the liquor ouzing cut from ſinel! pores; dad we can 
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force thin liquors, injected by the arteries, into the cavi- 
ties formed by ligaments. : 

Theſe exhalent arteries muſt have correſponding ab- 
ſorbent veins, otherwiſe the cavities would ſoon be too 
full of liquor. 

Ligaments then mult be ſubject to the diſeaſes com- 
mon to other parts, where there is a circulation of fluids, 
allowance always being made for the ſize of veſſels, na- 
ture of the fluids, and firmneſs of the texture of each 

t. 

— 7 authors have alledged, that ligaments are inſen- 
ſible, and conſequently that they hare no nerves, Bur 
the violent racking pain felt on the leaſt motion of a 
joint labouring under a rheumatiſm, the ſeat of which 
diſeaſe ſeems often to be in the ligaments, and the inſuf- 
ferable torture occaſioned by inciſions of ligaments, and 
by a collection of acrid matter in a joint, or by tophi in 
the gout, would perſuade us, that they are abundantly 
ſupplied with nerves. 

The ligaments which connect the moveable bones 
commonly rife from the conjunction of the epiphyſes of 
the one bone, and are inſerted into the ſame place of 
the other; or where epiphyſes are not, they come out 
from the cervix, and beyond the ſupercilia of the arti- 
culated bones; and after ſuch a manner, in both caſes, 
as to include the articulation in a purſe or bag; with this 
difference, depending on their different motions, that 
where the motion is only to be in two directions, the li- 
gaments are ſtrongeſt on thoſe ſides towards which the 
bones are not moved; and when a great varicty of mo- 
tions is deſigacd to be allowed, the ligaments are weak- 
er than in the former fort of articulations, and are acar- 
ly of the fame ſtrength all round. 

Part of the capſular ligaments is compoſed of the pe- 
rioſteum, continued from one bone to another, and their 
internal layer is continued on the parts of the bone or 
cartilage which the ligament inciudes. 

Beſides theſe common capſular ligaments of the joints, 
there are particular ones in feveral places, either for 
the firmer connection of the articulated bones, or for 
reſtraining and confining the motion to ſome one ſide; 
ſuch are the crofs and lateral ligaments of the knee, the 
round one of the thigh, &c. 

From this account of the ligaments, we may conclude, 
that, ceteris paribus, in whatever articulation the hga- 
ments are few, long, and weak, the motion is more free 
and quick; but luxations happen frequently: And, on 
the contrary, where the ligaments arc numerous, ſhort, 
and ffrong, the motion is more confined 3 but ſuch a 
joint is leſs — — to luxations.— Whence we may 
judge how neceſſary it is to attend to the different liga- 
ments, and the changes which have been made on them 
by a luxation, when it is to be redaced, 

Ligaments alſo ſupply the place of bones in ſeveral ca- 
ſes wo advantage: "I hus the paits in the pelvis are more 
ſately ſupportzd below by hgaments, than they could 
have been by bone, — The ligaments placed in the great 
holes of the offa innominata, and between the bones of 
the fore-arm and leg, afford convenient origin to muſ- 
cles,—-Immevcutle bones are firmly canned by them; 
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of which the conjunction of the os ſacrum and innomi- 
natum is an example. — They afford a ſocket for move- 
able bones to play in, as we ſee part of the aſtraga- 
Jus does on the ligament ſtretched from the heel-bone to 
the ſcaphoid. | 

Numerous inconveniencies may ariſe from too long or 
ſhort, ſtrong or weak, Jax or rigid ligaments, 

CarTiILAGEs are ſolid, ſmooth, white elaſtic ſub- 
ſtances, between the hardneſs of bones and lipam-nrs, 
and covered with a membrane, named perichindrium, 
which is of the ſame ſtructure and uſe to them as the pe- 
rioſteum is to the bones. | 

Cartilages are compoſed of plates, which are formed 
of fibres, diſpoſed much in the ſame way as thoſe of 
bones are; as might be reaſonably concluded from obſer- 
ving bones in a cartilaginous (tate before they oſſify, and 
from ſeeing, on the other hand, ſo many cartilages be- 
come bony. This may be till further confirmed, by 
the exfoliation which cartilages are ſubject to, as well as 
bones. 

The perichondrium of ſeveral cartilages, for example, 
thoſe of the ribs and larynx, has arteries which can be 
equally well injected with thoſe of the perioſteum. 

The granulated fleſh which riſes from the ends of me- 


tacarpal or metatarſal bones, when the cartilage exfoh- 


ates, after a finger or toe has been taken off at the firſt 
Joint, is very ſenſible, from which the exiſtence of nerves 
in cartilages may be inferred, 

While cartilapes are in a natural ſtate, it is to be re- 
marked, firſt, "That they have no cavity in their middle 
for marrow. Secondly, That their outer ſurface is ſoft- 
eſt, which renders them more flexible. Thirdly, That 
they do not appear to change their texture near ſo much 
by acids as bones do. And, laſtly, That as the ſpecific 
pravity af cartilapes is near a third leſs than that of 
bones, ſo the coheſion of their ſeveral plates is not ſo 
ſtrong as in bones; whence cartilages laid bare in wounds 
or ulcers, are not only more kable to corrupt, but exfo- 
hate much ſooner than bones do. 

Cartilages ſeem to be principally kept from offifying, 
either by being ſubjected to alternate motions of flexion 
and extenſion, the effects of which are very different from 
any kind of fimple preſſure, or by being conſtantly moiſ- 
tened: Thus, the cartilages on the articulated ends of 


the great bones of the I;mbs, and the moveable ones 


placed between the moving bones in ſome articulations, 
which are obliged to ſufter many and different flexions, 
and are plentifully moiſtened, ſcarce ever change into 
bone; while thoſe of the ribs and larynx are often oſ- 
ſtñe d. 

Ihe cartilages ſubſervient to bones, are ſometimes 
found on the ends of bones which are joined to no other 


but are never wanting on the ends, and in the cavitics of 


ſach bones as are deſigned for motion. 

The uſes of cartilages, fo far as they regard bones, 
are, to allow, by their ſmoorhneſs, ſuch bones as are de- 
ſigned for motion, to flide eafily without detrition, while, 
by their flexibility, they accommodate theraſclves to the 
ſeveral figures neceſſary in different motions, and, by 
their elaſticity, they recover their natural poſition and 
ſhape as ſoon as the preſſure is removed. 
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This ſpringy force may alfo aſſiſt the motion of the 


joint to be more expeditious, and may render ſhocks in 
running, jumping, Oc. leſs. To theſe cartilages we 
chiefly owe the ſecurity of the moveable articulations: 
For without them the bony fibres would ſprout our, and 
intimately coaleſce with the adjoining bone; whence a 
true anchyloſis muſt neceſſarily Allow ; Which never fails 
to happen when the cartilages are eroded by acrid mat- 
ter, or oſſiſied from want of motion or defect of liquor, 
as we fee often happens after wounds of the joints, pai- 
darthrocace, ſcrophula, and ſpina ventoſa, or from old 
age, and long immobility of joints. The moveable car- 
tilages interpoſed in joints, ſerva to make the motions 
both freer and more fafe than they would otherwiſe be. 
Thofe placed on the ends of bones that are not ar- 
ticulated, as on the ſpine of the os illium, baſe of the 
{capula, c. ſerve to prevent the bony fibres from grow- 
ing out too far, —Cartilages ſometimes ſerve as liga- 
ments, either to faſten together bones that are immove- 
ably joined, ſuch are the cartilages between the os ſa- 
crum and oſſa illium, the oſſa pubis, &c. or to connect 
bones that enjoy manifeſt motion, as thoſe do which are 
placed betweca the bodies of the true vertebre, G. 
Cartilages very often do the office of bones to greater 
advantage, than theſe laſt could, as in the cartilages of 
the ribs, thoſe which ſupply brims to cavities, c. 

Too great thickneſs or thinneſs, length or ſhortneſs, 
hardneſs or ſuppleneſs of cartilages, may therefore cauſe 
great diſorders in the body, 

The liquor, which principally ſerves to moiſten the li- 
gaments and cartilages of the articulations, is ſupplied 
by glands, which are commonly ſituated in the joint, after 
inch a manner as to be gently preſſed, but not deftroyed 
by its motion, By this means, when there is the great- 
eſt neceſſity for this liquor, that is, when the molt fre- 
quent motions are rad, the greateſt quantity of it 
mult be ſeparated. Theſe glands are ſoſt and pappy, but 
not friable : In ſome of the large joints they are of the 
conglomerate kind, or a great number of ſmall glandules 
are wrapt up in one common membrane, "Their excre- 
tory ducts are long, and hang looſe, like fo many frin- 
ges, within the articulation ; which, by us motion and 
preſſure, prevents obſtructions in the body of the gland 
or its excretories, and promotes the return of this li- 
quor, when fit to be taken up by the abſorbent veſſels, 
which mult be in the joints, as well as in the other cavi- 
ties of the body; and, at the ſame time, the preſſure on 
the excretory ducts hinders a ſuperfluous unneceſſary ſe- 
cretion, while the fimbriated diſpoſition of theſe excre- 
tories does not allow any of the ſecreted liquor to be 
puſhed back again by theſe canals towards the glands, 

Very often theſe fountains of flimy liquor appear only 
as a net-work of veſſels. Frequ-otly they are almoſt 
concealed by cellular membranes containing the fat and 
ſometimes ſmall ſimple mucous follculi may be Wen. 

The different joints have thefe organs in diflerent 
numbers and ſizes; the conglometate ones don't vary 
much, eſpecially as to ſituation, in the ſimilar joints 
of different bodies; but the others are more vacer- 
tain. 

Upon preſling any of theſe glands with the finger, one 

can 
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can ſqueeze out of their excretories a mucilaginous li- 
quor, which ſomewhat reſembles the white of an egg, 
or ſerum of the blood; but it is manifeſtly ſalt to the 
taſte. It does not coagulate by acids or by heat, as the 
ſerum does, but by the latter turns firſt thinner, and, 
when evaporated, leaves only a thin falt film. 

The veſſels which ſupply liquors for making the ſe- 
cretion of this mucilage, and the veins which bring 
back the blood remaining after the ſecretion, are to be 
ſcen without any preparation; and, after a tolerable 
injection of the arteries, the glands are covered with 
them. 

In a ſound ſtate, we are not conſcious of any ſenſibili- 
ty in thoſe glands ; but, in ſome caics, when they in- 


flame and ſuppurate, the molt racking pain is felt in 


them: a melancholy, though a ſure provuf that they have 
nerves, 

Theſe mucilaginous glands are commonly lodged in a 
cellular ſubſtance; which is alſo to be obſerved iu other 
E of the bag formed by the ligaments of the a ticu- 
ation; and contains a fatty matter, that mult neceſſari- 
ly be attenuated, and forced throvgh the including mem- 
branes into the cavity of the joint, by the preſſure which 
it ſuffers from the moving bones. 

Aſter the liquor of the articulatious becomes too thin 
and unſerviceable, by being conſtantly pounded and rub- 
bed between the moving bones, it is 1caſſumed into the 
mals of blood by the abſorbcat vellcls. 


S ECT. H. Of the SKELET 0 N, 


AmonG anatomiſts, Ste/et-1 is univerſaily underſtood 
to ſignify the bones of animals connected together, after 
the teguments, muſcles, bowels, glands, nerves, and veſ- 
ſels are taken away. 

A ſkeleton is ſaid to be a natural one, when the bones 
are kept together by their own liganients; and it is cal- 
led artificial, when the bones are juined watch wire, or 
any other ſubſtance which is not part of the creatue to 
which they belonged. 

The human ſkeleton is generally divided into the 
Hr av, the Txauxx, the SUritkior and the INFERIOR 
EXTREMITIES. 


OF THE HEAD. 


By the Head is meant all that ſpheroidal part which 
is placed above the firſt bone of the neck, It theretore 
comprehends the cranium and bones of rhe face, 

he cranium, helmet, or brain-caſe, conſis of ſeveral 
pieces, which form a vaulted cavity, tor lodging and de- 
ſending the brain and cercbellum, with their membranes, 
ve es, and nerves. | 

The cavity of the cranivm is proportioned to its con- 
tents. Hence ſuch a variety of its hze is oblerved in 
different ſubjects; and hence it is naither ſo broad nor 
ſa deep at its fore-part, in which the anterior lobes of 
the brain are lodged, as it is behind, where the large 
poſterior lobes of the brain, and the whole cerebellum, 
are contained. 
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The external ſurface of the upper part of the cranium 
is very ſmooth, and equal, being only covered with t! 
perioſteum, (common to all the bones; but in the ſkull, 
diſtinguiſhed by the name of pericranium), the thin front - 
tal and occipital muſcles, their tendinous aponeuroſis, 
and with the common teguments of the body; while the 
external ſurface of its lower part has numerous riſings, 
depreſhons, and holes, which afford convenient origin 
and inſertion to the muſcles that are connected to it, and 
allow ſafe paſſage for the veſſels and nerves that run 
through and near it. 

The internal ſurface of the upper part of the ſkull is 
commonly ſmooth, except where the veſſels of the dura 
mater have made furrows in it, while the bones were 
ſoft. Surgeons ſhould be cautious when they tre 
here, leit, in ſawing or raiſing the bone where lach Er- 
rows are, they wound theſe veiſels. Ia the upper part 
of the internal ſurface of ſeveral ſcculls, there are hke- 
wiſe pits of difercnt magnitudes and figures, which ſeem 
to be formed by ſome parts of the brain being more luxu- 
riant and prominent than others. Where theſe pits 
are, the cull is ſo much thinner than any where elſe, 
that it is often rendered diaphanous, the two tables be- 
ing cloſely compacted without a diploe; the want of 
which is tupplied by veſſels going from the dura mater 
into a great many {mall holes obſervable in the pits. 
The knowledge of theſe pits ſhould reach ſurgeons to ſaw 
cautiouſly and flowly through the external table of the 
ſkull, whea they are perfornung the operation of the tre- 
pan; ſiucc, in @ patient whole cranium has theſe” pits, 
the dura mater and brain may be injured, before the in- 
ſtrument has pierced near the ordinary thickneſs of a 
table of the ſkull. The internal baſe of the {kull is 
extremely uacqual for lodging the ſeveral parts and ap- 
pendices of the brain and cerebellum, and allowing paſ- 
ſage and defence to the veſſels and nerves that go into, 
or come out from theſe parts, 

The bones of the cranium are compoſed of two tables, 
and intermediate cancelli, commonly called their dee. 
The external table is thickell; the inner, from us thin- 
neſs and conſequent brittleueſs, has got the name of vi- 
17 | . 

The diploe has much the ſame texture and uſes in the 
ſcull, as the cancelli have in other bones. 

The diploe of fevera} old ſubjects is fo obliterated, 
that ſcarce any veſtige of it can be ſcen; neither is it ob- 
fervable in ſame of the hard craggy bones at the baſe of 
the ſkull. Hence an uſeful caution to ſurgeons who truſt 
to the bleeding, want of refiſtance, and change of found, 
as certain marks, in the operation of the trepan, for 
knowing when their inftrament has ſawed through the 
firſt ravle, and reached the diploe. 

The cranium contilts of eight bones, fix of which are 
ſaid ro be proper, and the other tuo are reckoned com- 
mon to it and to the face. — Ihe fix proper are, the os 
frontis, two ofa parietalia, two offa temporum, and the 
os occipitis. The common are, the os etkmoudes, and 
ſphenoudes. 

The os frontis forms the whale fore-part of the vault ; 
the two oſſa parietalia form the upper and middle part of 
it; the oſla tcmporum compoſe the lower part of the 
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ſides; the os occipitis makes the whole hinder-part, and 
ne of the biſe; the os ethmoides is placed in the fore- 
> of the baſ2; and the os ſphenoides is in the middle 
it, | 

Theſe bones are joined to each other by five ſutures; 
the names of which ate, the coronal, lambdoid, ſagittal, 
and two ſquamous, | 

The coronal ſuture is extended over the head, from 
within an inch or ſo of the external camthus of one eye, 
to the like diſtance from the other; which being near 
the place where the ancients wore their vittæ, coronæ, or 
garlands, this ſuture has hence got its name.—Though 
the indentations of this ſuture are confpicuous in its up- 
per part, yet an inch or more of its end on each fide has 
none of them ; for it is ſquamous and ſmooth there. 

The lambdotdal ſuture begins ſome way below, and 
farther back than the vertex or crown of the head, 
whence its two legs are ſtretched obliquely downwards, 
and to each ſide, in the form of the Greek letter a, and 
are generally ſaid to extend themſelves to the baſe of the 
ſkull, 

This ſuture is ſometimes very irregular, being made 
up of a great many ſmall ſutures, which ſurround fo 


many little bones that are generally larger and more con- 


ſpicnous on the external ſurface of the ſkull than inter- 
nally, Theſe bones are generally called triguetra, or 
Wormiana, 

The ſagittal ſuture is placed longitudinally, in the 
middle of the upper part of che fkull, and commonly ter- 
minates at the middle of the coronal, and of the lamb- 
doid futures ; bet seen which it is ſaid to be placed, as 
an arrow is between the ſtring and bow. However, 
this ſuture is frequently continued through the middle of 
the os frontis, don to the root of the noſe: ; which oft- 
ener happens in women than men. 

The ſquamous agpglutinations, or falſe ſutures, are one 
on each fide, a little above the ear, of a ſemicircular f- 
gure, formed by the overlopping (like one ſcale upon an- 
other) of the upper part of the temporal bones, on the 


lower part of the parietal, where, in both bones, there 


are a great many {mall riſiags and farrows, which are in- 
dented into each other; though theſe incqualities do not 
appear till the bones are ſeparared 

The bones of the full are joined to thoſe of the face 
by ſchyndeleſis and ſurures.—The ſchyndclctis is in the 
partition of the noſe, The ſutures ſaid to be common 
t9 the cranium and face arc five, iz. the cthmoidal, 
{phenoidal, tranſverſe, and two zygomatic.— Parts how- 
ever of theſe ſutures are at the junction of only the bones 
of the ſkull, 

The ethmoidal and ſphenoidal ſatures ſurround the 
bones of theſe names; and in ſome places help to make 
up other ſutures, particularly the ſquamous and rranf- 
verſe; and, in other parts, there is but one ſfature com- 
mon to theſe two bones, 

The tranſverſe ſature is 2xtended quite croſs the face, 
from the external canthus of one orbit, to the ſime place 


ok the other, 


The 7zygomatic futures are one on each fide, being 
ſhort, and 1 wting from above obliquely, downwards aud 
backwards, to join a proceſs of the cheek-bone to one of 
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the temporal bones, which adrances towards the face; 
ſo that the two proceſſes thus united, form a ſort of 
bridge or jugum, under which the temporal muſcle paſſes; 
on which account the proceſſes, and ſutures joining them, 
have been called zygomatic. 

The advantages of the ſutures of the cranium are 
theſe: 1. That this capſula is more eaſily formed and ex- 
tended into a ſpherical figure, than if it had been one conti- 
nued bone. 2. That the bones which are at ſome diſtance 
from each other at birth might then yield, andallow to the 
head a change of ſhape, accommodared to the paſſage it is 
engaged in, Whence, in hard labour of child-bed, the 
bones of the cranium, inſtead of being only brought into 
contact, are ſometimes made to mount one upon the o- 
ther. 3. That the dura mater may be more firmly ſu- 
ſpended by its proceſſes, which infinuate themſelves into 
this conjunction of the bones; for doing this equally," 
and where the preateſt neceſſity of adhefion is, the ſu- 
tares are diſpoſed at nearly equal diſtances, and the large 
reſervoirs of blood, the finuſes, are under or nzar them. 
4. That fractures might be prevented from reaching ſo 

ar as they would in a continued bony ſubſtance. 5. "That 
the connection at the ſutures being capable of yielding, 
the bones might be allowed to ſeparate ; which has given 
great relief to patients from the violent ſymptoms which 
they had before this ſeparation happened. 

Having gone through the general ſtructure of the cra- 
nium, we now proceed to examine each bone of which' 
that brain-caſe conſiſts. 

The Os FaoxT1s has its name from its being the on- 
ly bone of that part of the face we call the — 
though it reaches a good deal further. It has ſome re- 
ſemblance in ſhape to the ſuell of the concha bivalvis, 
commonly called the cockle ; for the greateſt part of it is 
convex externally, and concave internally, with a ſerra- 
ted circular edge; while the ſmaller part has proceſſes 
and depreſſions, which make it of an irregular figure, 

The external ſurface of the os frontis is ſmooth at its 
upper convex part; but ſeveral proceſſes and cavities are 
obfervable below :afor, at each angle of each orbit, the 
bone jutts out to form four proceſſes, two internal, and 
as many external; which, from this ſituation, may well 
enouph be named angular, Between the internal ard 
external angular proceſſes of each fide, an arched ridge 
is extended, on which the eye-brows are placed, —--Very 
little above the internal end of each of theſe ſuperciliary 
ridges, a protuberance may be remarked, in moſt ſkulls, 
where there are large cavities, called #nu/e7, within the 
bone, —Betwixt the internal angular proceſſes, a ſmall 
proceſs riſes, which forms ſome ſhare of the noſe, and 
thence is named l. Some obſerve a protuberant 
part on the edge of the bone, behind each external an- 
gular procels, which they call zemporal procefles ; but 
theſe are inconſilerable,——From the under part of the 
ſuperciliary ridges, the frontal bone runs a great way 
backwards; which parts may juſtly enough be called er- 
bitar proceſſes. Theſe, contrary to the reſt of this bone, 
are concave externally, for receiving the globes of the 
eyes, with their muſcles, fat, Cc. 

In each of the orbitar procefles, behind the middle of 
the ſaperciliary ridges, a conſiderable ſinuoſity is obſerved, » 

| where 


Part I. | a MM ATE 


where the glandula innominata Galeni, or lachryma- 
lis, is lodged. —Behind each internal angular proceſs, a 
ſmall pit may be remarked, where the cartilaginous pully 
of the muſculus obliquus major of the eye is fixed. 
Betwixt the two orbitar proceſſes, there is a large diſcon- 
tinuation of the bone, into which the cribriform part of 
the os ethmoides is incaſed.— The frontal bone frequent- 
ly has little caverns formed in it here where it is joined 
to the ethmoid bone. Behind each external angular 
proceſs, the ſurface of the frontal bone is conſiderably de- 
preſſed where part of the temporal muſcle is placed. 

The foramina, or holes, obſervable on the external 
ſurface of the frontal bone, are three in each fide. 
One in each ſuperciliary ridge, a little removed from its 
middle towards the noſe; through which a twig of the 
ophthalmic branch of the fifth pair of nerves paſſes out of 
the orbit, with a ſmall artery, from the internal carotid, 
to be diltribured to the teguments and muſcles of the 
forehead, —Theſe veſſels in ſome ſculls make furrows in 
the os frontis, eſpecially in the bones of children; and 
therefore we ought to beware of tranſverſe inciſions on 
either ſide of the os frontis, which might either open 
theſe veſſels or hurt the derves, while they are yet in part 
within the bone; for, when veſſels are thus wounded, it 
is difficult to (top the hæmorrhagy, becauſe the adhe- 
ſion of a part of the artery to the bone hinders its con- 
traction, and conſequently ſtyptics can have little ef- 
fe; the ſides of the furrow keep off compreſſing ſub- 
ſtances from the artery; and we would with to ſhun cau- 
teries or eſcharotics, becauſe they make the bone cari- 
ous; and nerves, when thus hurt, ſometimes produce 
violent ſymptoms.— But we mult remark, that often, 
inſtead of a hole, a notch only is to be ſeen: Nay, in 
ſome ſkulls, ſcarce a veltige even of this is left; in others, 
both hole and notch are obſervable, when the nerve and 
artery run ſeparately, Frequently a hole is found on 
one fide, and a notch on the other; at other times we 
ſee two holes; or there is a common hole without, and 
two diſtin eatries internally. Near the middle of the 
inſide of each orbit, hard by, or in the tranſverſe ſuture, 
there is a ſmall hole for the paſſage of the naſal twig of 
the firſt branch of the fifth pair of nerves, and of a 
branch of the gphthalmic artery. This hole is ſometimes 
entirely formed in the os frontis; in other ſkulls, the 
ſides of it are compoſed of this laſt bone, and of the 
os planum. It is commonly known by the name of 
orbitarium internun, though anterins ſhould be ad- 
ded, becauſe of the next, which is commonly omitted. 
— This, which may be called orbvitarium inter aum po- 
feriur, is ſuch another as the former ; only ſmaller, and 
about an inch deeper in the orbit: through it a ſmall 
branch of the ocular artery paſſes tothe noſe.· Beſides theſe 
hx, there ate a great cumber of ſmall holes obſervable on 
the outer ſurface of chis bone, particular!y in the two 
protuberat is above the eye-brows, Moſt of theſe pe- 
netrate no further than the ſinuſes, or than the diploe, 
if the ſinuſes are wanting, The place, ſize, and number 
of them, are however uncertain : They generally ſerve 
for the tranſmiſſion of ſmall arteries or nerves, 

The internal ſurface of the os frontis is concave, ex- 
cept at the orbitar procefſcs, which are convex, to ſup- 
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. the anterior lobes of the brain. This ſurface is not 
0 


ſmooth as the external; for the larger branches of 
the arteries of the dura mater make ſome furrows in its 
ſides and back-parts, The ſinuoſities from the luxuri- 
ant riſings of the brain, mentioned when deſcribing the 
general ſtructure of the cranium, are often very obſer- 
vable on its upper part; and its lower and fore parts ate 
marked with the contorſions of the anterior lobes of the 
brain. Through the middle of this internal ſurface, 
where always in children, and ſometimes in old people, 
the bone is divided, either a ridge ſtands out, to which 
the upper edge of the falx is faſtened, or a furrow runs, 


in which the upper fide of the ſuperior longitudinal ſinus 


is lodged ; on both theſe accounts chirurgical authors 
juſtly diſcharge the application of the trepan here. 

Immediately at the root of this ridge or furrow there 
is a ſmall hole, which ſometimes pierces through the firſt 
table, and, in other ſkulls, opens into the ſuperior ſinus 
of the ethmoid bone within the noſe. In it a little pro- 
ceſs of the falx is lodged, and a ſmall artery, and ſome- 
times a vein, runs; and the ſuperior longitudinal ſinus 
begins here, —This hole, however, is often not entirely 
proper to the os frontis; for in ſeveral ſkulls, the lower 
part of it is formed in the upper part of the baſe of the 
criſta galli, which is a procets of the ethmoid bone. 

The os frontis is compoled of two tables, and an in- 
termediate diploe, as the other boges of the cranium are, 
and in a middle degree of thickneſs between the os oc- 
cipitis and the parietal bones, 

The diploe is alſo exhaulted in that part above the 
eye-brows, where the two tables of the Lone ſcpatate, 
by the external being protruded outwards, to form two 
large cavities, called rus ent. Theſe are divided 
by a middle perpendicular bony partition. -In ſome 
ſkulls, befides the large perpendicular ſeptum, there are 
ſeveral bony pillars, or thort partitions, found in each 
ſinus : in others theſe are wanting, —For the molt part 
the ſeptum is entire ; at other times it is diſcontinued, 
and the two ſinuſes communicate.—Each ſinus com- 
monly opens by a roundiſh ſmall hole, at the inner and 
lower part of the internal angular proceſſes, into a ſinus 
formed in the noſe, at the upper and back part of the os 
unguis; near to which there are alſo ſome other ſmall 
ſinuſes of this bone, the greater part of which open ſe- 
parately nearer the ſeptum narium, and often they termi- 
nate in the ſame common canal wich the large ones, 

In a natural and found (tate, theſe cavities arc of con- 
ſiderable advantage; for the organ of ſmelling being thus 
enlarged, the efluvia of odorous bodies more difficultly 
eſcape it; and their impreſſions being more numerous, 
are therefore ſtronger, and aſſect the organ more, 
Theſe and the other cavitics which open into the noſe, 
increaſe the ſound of aur voice, and render it more me- 
lodious, by ſerving as ſo many vauits to refound the 
notes, Hence pevple labouring under a coryza, or ſtop- 
page of the noſe from any other cauſe, when they are 
by the vulgar, though falſely, fail to ſpeak through 
their noſe, have ſuch a diſagreeable harſh voice,—The f. 

vor ſeparated in the membrane of theſe ſinuſcs, drills 
= upon the membrane of the noſe to keep it moiſt, 

From the deſcription of theſe ſinuſcs, it is evident, 
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how uſeleſs, nay, how pernicious it muſt be, to apply a 


trepan on this part of the ſcull; for this inſtrumeat, in- 
ſtead of piercing into- the cavity of the cranium, would 
reach no further than the ſinuſes. | 

Ihe upper circular part of the os frontis is joined to 
the oſſa parietalia, from one temple to the other, by the 
coronal future. From the termination of the coronal ſu- 
ture to the external angular proceſſes, this bone is con- 
nected to the ſphenoid by the ſphenoidal ſuture, At 
the external canthi of the eyes, its angular proceſſes are 
joined by the tranſverſe ſurure to the olla malarum, to 
which it adheres one third down the outſide of the or- 
bits; whence to the bottom of theſe cavities, and a little 
up on their internal ſides, theſe orbitar proceſſes are con- 
nected to the ſphenoidal bone by that ſame ſuture, — 
On the inſide of each orbit, the orbitar proceſs is indent- 
od between the cribriform part of the ethmoid bone, and 
the os planum and unguis. The tranf{yerſc future af- 
rerwards joins the frontal bone to the ſuperior naſal pro- 
ceſſes of the oſſa maxillaria ſuperiora, and to the naſal 
bones. And, laſtly, its naſal proceſs is connected to the 
nuſal lamella of the eihnnoid bone. 

The frontal bone ſerves to defend and ſupport the an- 
rerior lobes of the brain. It forms a conſiderable part 
of the cavities that contain the globes of the eyes, helps 
ro make up the ſeptum narium, * of ſmelling, &c. 
From the deſcription of the ſeveral parts, the other uſcs 
of this bone are evident. 

In a ripe child, the frontal bone is divided through the 
middle; rhe ſuperciliary holes are not formed; often a 
{inall round piece of each orbitar proceſs, behind the ſu- 

reiliary ridge, is not ofſified, and there is no finus to be 
— within its ſubſtance, 

Each of the two Os SA ParieTALIA, or bones ſer- 
ving as walls to the encephalon, is an irregular ſquare ; 
its upper and fore ſides being louger than the one behind 
or below. The inferior ſide is a concave arch; the mid- 
dle part receiving the upper round part of the temporal 
bone, —The angle formed by this upper fide and the fore 
_ is lo extenled, as to have the appearance of a pro- 
ceis, 

The external ſurface of each os parietale is convex. 
Upon it, ſomewhat below the middle heighth of the 
done, there is a tranſverſe arched ridge, of a whiter co- 
lour generally than any other part of the bone; from 
which, in bones that have ſtrong prints of muſcles, we 
ſee a great many converging furrows, like ſo many radii 
drawp from a circumference towards a centre, From 
this ridge of each bone the temporal muſcle riſes; and, 
by the preſſure of its ſibres, occaſions the furrows juſt 
now mentioned, —Below theſe, we obſerve, near the ſe- 
micircular edges, a great many riſings and depreſhons, 
which are joined to like . on the inſide of the 
temporal bone, to form the ſquamous ſuture, The tem- 
poral bone may therefore ſerve here as a buttreſs, to 
prevent the lower ſide of the parietal from (tarting out- 
wards whea its upper part is preſſed or ſtruck. 

Near the upper ſid:s of theſe bones, towards the hind 
| is a ſmall hole in each, through which a vein paſſes 
rom the teguments of the head to the longitudinal ſinus. 
—la — ſaulls, oue of the olſa parietalia has not this 
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hole; in others, there are two in ond bone; and in ſome 
not one in either. Moſt frequently/this hole is through 
both tables; at other times the external table is onl 
courſe of theſe v 

els may be of ule to ſurgeons, n they make any in- 
cifion near this part of the head, leſt, if the veſſels are 
raſhly cut near the hole, they ſhrink within the ſubſtance 
of the bone, and fo cauſe an obſtinate hemorrhagy, which 
neither ligatures nor medicines can ſtop, 

On the inner concave ſurface of the parietal bones, 
we ſee a great many deep furrows, diſpaſed ſome what 
like the, branches of trees: The furrows are largeſt and 
deepeſt kt the lower edge of each os parietale, eſpecial- 
ly near its anterior angle, where ſometimes a ſuil canal 
is fornſtd. They afterwards divide into ſmall furrows, 
in their progreſs upwards.—In ſome ſkulls a large fur- 
row begins at the hole near the upper edge, and divides 
into braaches, which joia with thoſe which come upwards, 
ſhewing the communications of the upper and lower veſ- 
ſels of the dura mater. In theſe farrows we frequently 
ſce paſſages into the diploe. On the infide of the upper 
edge of the oſſa parietalia, there is a large ſinuoſity, e - 
quently larger in the bone of one fide than of the other, 
where the upper part of the falx is faſtened, and the ſu- 

rior longitudinal ſinus is lodged, —Generally part of the 

ate: al ſinuſes makes a depreſſion near the angle, forme 
by the lower and poſterior ſides of theſe bones; and the 
pits made by the prominent parts of the brain are ro be 
ſeen in no part of the 3 frequent, or more 
conſiderable, than in the internal ſurface of the parictal 
bones. 

The oſſa parietalia are amongſt the thinneſt bones of 
the cranium ; but enjoy the general ſlructure of two ta- 
bles and diploe the completelt, and are the moſt equal 
and ſmooth, 

Theſe bones are joined at their fore-ſide to the os 
frontis by the coronal ſuture; at their long inſcrior ar 
gles, to the ſphenoid bone, by part of the ſuture of this 
name; at their lower edge, to the offa temporum, by the 
ſquamous ſuture, and its poſterior additamentum; be- 
hind, to the os occipitis, or offa triquetra, by the lamb- 
= ſuture ; and above, to one another, by the ſagittal 
ature, 

In a child born at the full time, none of the ſides of 
this bone are completed; and there never is a hole jn the 
olhfied part of it near to the fagittal ſature, * 

The large unoſſiſied ligamentous part of the cranium 
obſervable between the parictal bones, and the middle of 
the divided os frontis of new-born children, called by the 
vulgar the open of the head, was imagined by the anci- 
ents to ſerve for the evacuation of the ſuperiluuus moi- 
ſture of the brain; and therefore they named it begue, 
or the fountain; ſometimes adding the epithet | u//x/ilis, 
or beating, on account of the pul ation of the brain felt 
through this flexible hgamento-cortilaginous ſubſtance. 
Hence very frequently the parietal bones are called of 
bregmatiz, 

Il the bregma ia generally oſified before ſeven years 
of age. Several authors ſay, they have obſerved it un- 
oſſiſied in adults; and phyſicians, who order the applica- 
tion of medicines at the meeting cf the coronal and ſagit- 


tal ſutures, ſeem yet to think that a derivation of noxi- 
ous humours from the encephalon is more eafily 

at this part than any other of the ull ; and that medi- 
eines have a greater effect here, than elſewhere, in the 
internal diforders of the head. 

Oss a TaxmroruU, fo named, ſay authors, from the 


hair's firſt becoming grey on the temples, and thus dif- 


covering peoples ages, are each of them equal and ſmooth 
above, with a very thin ſemicircular edge ; which, from 
the manner of its connection with the neighbouring bones, 
is diſtinguiſhed by the name of os /quame/um —Behind 
this, the upper part of the temporal bone is thicker, and 
more unequal, and is ſometimes deſcribed as a diſtin 
part, under the name of pars mammillaris. Towards 
the baſe of the ſkull, the temporal bone appears very 
irregular and unequal ; and this part, inſtead of being 
broad, and placed perpendicularly, as the others are, is 
contracted into an oblong very hard ſubſtance, extended 
horizontally forwards and inwards, which in its progreſs 
becomes ſmaller, and is commonly called os petreftum. 
Three external proceſſes of each temporal bone are 
generally deſcribed. —The f, placed at the lower and 
hind-part of the bone, from its reſemblance to a nip- 
ple, is called maſloides, or mavmillaris. It is not ſolid, 
ut within is compoſcd of cancelli, or ſmall cells, which 
have a cummunication with the large cavity of the ear, 
the drum; and therefore ſounds, being multiplied in this 
vaulted labyrinth, are increaſed, before they are applied 
to the immediate organ of hearing. Into the mattoid 
proceſs, the — muſcle is inſerted; and to 
its back · part, where the ſurface is rough, the trachelo- 
maſtoideas, and part of the ſplenius are fixed. About 
an inch farther forward, the jecond proceſs begins to riſe 
ont from the bone; and having its origin continued o- 
bliquely downwards and forwards for ſome way, it be- 
comes ſmaller, and is ſtretched forwtres to join with the 
os malæ; they together forming the bony jugum, under 
which the temporal muſcle alles, Hence this proceſs 
has been named — Its upper edge has the 
ſtrong aponeuroſis of the temporal muſcle fixed into it; 
and its lower part gives rife to a ſhare of the maſſerer,— 
The fore-part of the bale of this proceſs is an chlong 
tubercle, which in a recent ſubjeft is covered with a 
ſmooth poliſhed cartilage, continued from that which 
lines the cavity immediately behind this tubercle,—— 
From the under craggy part of the os temporum, the 
third proceſs ſtands out obliquely forwards, The ſhape 
of it is generally faid to reſerable the ancient ſtylus ſcrip- 
torius; and therefore it is called rhe ffz/zid proces. 
Several muſcles have their origin from this proceſs, and 
borrow one half of their name from it; as /ty/n-glefſus, 
Py tle-byrideusr, fiylo-pharyngeus z to it a ligaracent of the 
05 hyoides is ſonetimes fixed 5 and another is extended 
from it to the infide of the angle of the lower jaw. 
This proces is often, even in adults, not entircly oſcned, 
but is ligamentous at its root, and ſometimes is compoſed 
of two or three diſtinct pic ces. Round the root of it, 
eſpecialiy at the ſore · part. there is a remarkable riſing of 
the os pctroſum, which ſome have eſteemed a procels 
and, from the appearance it mukes with the ſtyliform, 
have named it vey inalis, —Others again have, under 
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the name of anditery proceſs, reckoned among the ex- 
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ternal proceſſes that ſemicircular ridge, which, running 
between the root of the maſtoid and zygomatic proceſſes, 
forms the under part of the external meatus auditorius. 

The ſinuoſities or depreſſions on the external ſurface 
of each os temporum are theſe :———A long fofla at the 
inner and back part of the root of the mammary proceſs, 
where the poſterior head of the digaſtric muſcle has its 
origin. —[mamediately before the root of the zygomatic 
proceſs, a conſiderable hollow is left, for lodging the 
crotaphite muſcle.— Between the zygomatic, audito- 
ry, and vaginal proceſſes, a large cavity is formed; 
through the middle of which, from top to bottom, a fiſ- 
ſure is obſervable, into which part of the ligament thar 
ſecares the articulation of the lower jaw with this bone 
is fixed, The fore-part of the cavity being lined with 
the ſaine cartilage which covers the tubercle before it, 
receives the condyle of the jaw; and in the back-part a 
ſmall ſhare of the parotid gland, and a cellular fatty 
ſubſtance, are lodged. —At the inſide of the root of the 
ſtyloid apophyſe, there is a thimble-like cavity, where 
the beginning of the internal jugular vein, or end of the 
lateral ſinus, is lodged.— Round the external meatus au- 
dirorius, ſevere! ſinuoſities are formed for receiving the 
cartilages and ligaments of the ear, and for their firza 
adheſion. 

The holes that commonly appear on the outſide of 
each of theſe bones, and are proper to each of them, are 
five, —The %, Lruated between the zygomatic and ma- 
ſtoid proceſſes, is the orifice of a large funnel-like canal, 
which leads to the organ of hearing; therefore is called 
meatus auditorins externus, The ſecond gives paſſage 
to the portia dura of the ſeventh pair of nerves; and, 
from its ſituation berween the maſtoid and ityloid proceſſcs, 
is called feramen ff5/o maſioideum.—Some way before, 
and to the inſide of the (tyloid procels, is the third hole; 
the canal from which runs firſt upwards, then forwards, 
and receives into it the internal carotid artery, and the 
beginning of the intercoltal nerve; where this canal is 
about to make the turn forwards, one, or ſometimes two 
very {mall holes go off rowards the cavity of the car cal- 
led 1rympanum : through theſe Valſalva affirms the pro- 
per artery or arteries of that cavity are ſent.— On the an- 
terior edge of this bone, near the tormer, a h hole is 
obſervable, being the orifice of a canal which runs out- 
wards and backwards, in a horizontal direction, till it 
terminates in the tympanum. This, in the recent ſub- 
ject, is continued forward and inward, from the parts 
which were mentioned juſt now as its orifice in the ſkeletor, 
to the fide of the noſtrils: being partly cartilaginous, 
and partly ligamentuus. The whole canal is named, 
lier a pelato ad aurem, or EA eli tele —On the 
external fide of the bony part ct this canal, and a - top of 
the chink ia the cavity that receives the condyle of the 
lower jaw, is the courſe of the little nerve faid com- 
monly to be rette&cd He the lingual branch of the fifch 
pair, till it enters the tympanum, to tun acroſs his ca- 
vity, and to have the naine of cherda tympani. The 
„ui hole is very uncertain, appearing ſometimes behind 
the maſtvid proceſs; ſonetimes it is common to the 
tempera? and occipital bonds; and in ſeveral ſculls there 
10 
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is no ſuch hole. The uſe of it, when found, is for the 
tranſmiſſion of a vein. from the external teguments to 
the lateral ſinus: But, in ſame ſubjets, a branch of the 
o ccipital artery paſſes through this hole, to ſerve the 
back-part of the dura mater. | 

'The internal ſurface of the oſſa temporum is unequal ; 
the upper circular edge of the ſquamous part having nu- 
metous ſmall ridges and furrows for its conjunction with 
the parietal bones; and the reſt of it is irregularly mark- 
ed with the convolutions of the middle part of the brain, 
and with furrows made by the branches of the arteries of 
the dura mater. 

From the under part of this internal ſurface, a larger 
tranſverſe, hard, craggy protuberance runs horizontally 
inwards and forwards, with a ſharp edge above, and two 
fat ſides, one facing obliquely forwards and outwards, 
and the other as much backwards and inwards. To the 
ridge between theſe two ſides, the large lateral proceſs of 
the dura mater is fixed, 

Sometimes a ſmall bone, akin to the ſeſamoid, is found 
between the ſmall end of this petrous proceſs and the 
ſphenoid bone. 

Towards the back-part of the inſide of the os tem- 
porum, a large deep ſoſſa is conſpicuous, where the late- 
ral ſinus lies; and frequently on the top of the petrous 
ridge, a furrow may be obſerved, where a ſmall finus is 
ſituated. 

The internal proper foramina of each of theſe bones 
are, firſt, the internal meatus auditorius in the poſterior 
plain fide of the petrous roceſs, This hole ſoon divides 
into two; one of which is the beginning of the aqueduct 
of Fallopius : the other ends in ſeveral very ſmall canals, 
that allow a paſſage to the branches of the portio mollis 
of the ſeventh pair of nerves, into the veſtibule and 
cochlea. Through it alſo an artery is ſent, to be diſtri- 
buted to the organ of hearing.——-The ſecond hole, 
which is on the anterior plain ſide of the craggy proceſs, 
gives paſlage to a reflected branch of the ſecand branch 
of the fifth pair of nerves, which joins the portio dura 
of the auditory nerve, while it is in the aquæduct, ſmall 
branches of blood - veſſels accompanying the nerves, or 
paſſing through ſinaller holes near this one, — The paſſage 
of the cutancous vein into the lateral finus, or of a 
branch of the occipital artery, is ſeen about the middle 
of the large fofla * that ſinus; and the orifice of the 
canal of the carotid artery is evident at the under part 
of the point of the petrous proceſs, 

The upper round part of the ſquamous bones is thin, 
but $64 & while the low petrous part is thick and ſtrong, 
but irregular and unequal, having the diſtinction of tables 
and diploe confounded, with ſeveral cavities, procefles, 
and bones within its ſubſtance, which are ou of the 
organ of hearing. - See the deſcription of the bones, 
muſcles, &c, of the car, in part VI. 

The temporal bones are joined above to the parietal 
bones by the ſquamous ſutures, and their poſterior addi- 
tamenta: Before, to the ſphencid bone by the ſuture of 
that name ; to the cheek-bones by the zygomatic ſutures: 
Behind, to the occipital bone, by the lambdoid ſuture 
aud its additamenta; and they are articulated with the 
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lower jaw in the manner which ſhall be deſcribed when 
this bone is examined. | | H 249 
Os OccterT1s, ſo called from its ſituation, is con- 
vex on the outſide, and concave internally. Its figure is 
an irregular ſquare, or rather rhomboid ; of which the 
angle above is generally a little rounded; the two late- 
ral angles are more finiſhed, but obtuſe; and the lower 
one is ſtretched forward in form of a wedge, and thence 
is called by ſome the cuneiform proceſs. 

The external ſurface is convex, except at the cunei- 
form apophyſe, where it is flatted. At the baſe of this 
triangular proceſs, on each ſide of the great hole, but 
more advanced forwards than the middle of it, the large 
oblong protuberances, named the conazles, appear, to 
ſerve for the articulation of this bone with the fart ver- 
tebra of the neck. The ſmooth ſurface of each of theſe 
condyloid proceſſes is longeſt from behind forwards, 
where, by their oblique ſituation, they come much near- 
er to each other than they are at their back-part. Their 
inner ſides are lower than the external, by which they 
are prevented from ſliding to either ſide out of the cavi- 
ties of the firſt vertebra, —Round their root a ſmall de- 
8 and ſpongy roughneſs is obſervable, where the 
„. for ſurrounding and ſecuring their articulations 

ere, Though the motion of the head is performed 
on the condyles, yer the centre of gravity of that globe 
does not fall berween them, but is a good way further 
forward; from which mechaniſm it is evident, that the 
muſcles which pull the head back mult be in a conſtant 
ſtate of contraction: which is ſtronger than the natural 
contraction of the proper flexors, elie the head would 
always fall forwards, as it does when a man is aſleep, or 
labours under a palſy, as well as in infants, where-the 
weight of the head far exceeds the proportional ſtrength 
of theſe muſcles. 

All round the great foramen the edges are unequal, 
for the firmer adheſion of the ſtrong circular ligament 
which goes thence to the ſirſt vertebra. One end of each 
lateral or moderator ligament of the head, is fixed to a 
rough ſurface at the fore-part of each condyle, and the 
perpendicular one is connected to a rough part of the 
edge of the great hole berween the two condyles. 4 

On the inner ſurface of the os occipitis we ſee two 
ridges; one ſtanding perpendicular, the other running 
horizontally acroſs the firſt, The upper part of the per- 
pendicular limb of the croſs, to which the falx is fixed, 
1s hollowed in the middle, or often-on one fide, for the 
reception of the ſuperior longitudinal ſinus, and the low- 
er part of it has the {mall or third proceſs of the dura 
mater faſtened to it, and is ſomerimes hollowed by the 
occipital ſinus, Each fide of the horizontal limb is made 
hollow by the lateral ſinuſes incloſed in the tranſverſe 
proceſs of the dura mater; the foffa in the right fide be- 
ing generally a continuation of the one made by the lon- 
gitudinal ſinus in ihe perpendicular limb, and therefore is 
larger than the left one. Round the middle of the 
croſs there are four large depreſſions ſeparated by its 
limbs; the two upper ones being formed by the back- 

art of the brad, and the two lower ones by the cere- 
— anther forward than the laſt mentioned de- 
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preſſions, is the lower part of the foſſa for the lateral ſi- 
nus on each ſide, — The inner ſurface of the cuneiform 
apophyſe is made concave for the reception of the me- 
dulla oblongata, and of the baſilar artery,—A furrow is 
made on each fide, near the edges of this proceſs, by a 
ſinus of the dura mater, which empties itſelf into the 
lateral ſinus. N 

+ The holes of this bone are commonly five proper, and 
two common to it and to the temporal bones. The firit 
of the proper holes, called foramen magnum, from its 
fize, is immediately behind the wedge-like proceſs, and 
allows a paſſage to the medulla oblongata, nervi acceſſo- 
rü, to the vertebral arteries, and ſometimes to the ver- 
tebral veins.— At each ſide of this great hole, near 
its fore-part, and immediately above the condyles, we 
always find a hole, ſometimes two, which ſoon unite a- 
gain into one that opens externally; through theſe the 
ninth. pair of nerves go out of the ſkull. —The fourth 
and fifth holes pierce from behind the condyle of each 
ſide, into the folle of the lateral ſinuſes; they ſerve for 
the paſſage of the cervical veins to theſe ſinuſes. Oft- 
en one of theſe holes is wanting, ſometimes both, when 
the veins pais through the great foramen, 
theſe five, we frequently meet with other holes near the 
edges of this bone, for the tranſmiſſion of veins ; but 
theit number and diameter are very uncertain, The two 
common foramina are the large irregular holes, one in 
each fide, between the ſides of the cuneiform proceſs, 
and the edges of the petrous bones, In a recent ſubjeR, 
a ſtrong membrane runs croſs from one ſide to the other 
of each of theſe holes. 

The occipital bone is among the thickeſt of the cra- 
nium, though unequally ſo; for it is ſtronger above, 
where it has no other defence than the common tegu- 
ments, than it is below, where, being preſſed by the 
lobes of the brain and cerebellum on one fide, and by 
the action of the muſcles on the other, it is fo very thin, 
as to be diaphanous in many fkulls, 

The occipital bone is joined above to the oſſa parieta- 
lia and triquetra when preſent, by the lambdoid ſuture ; 
— laterally to the temporal bones, by the additamentg of 
the lambdoid ſature ;—below to the ſphenoid bone, by 
the end of its cuneiform proceſs, in the ſame way that 
epiphyſes and their bones are joined. The os occipi- 
tis is joined by a double articulation to the firſt vertebra 
of the neck, each condyle being received into a ſuperior 
oblique proceſs of that vertebra. 

Os ETxmoipts, or the heve-like bone, has got its 
name from the great number of ſmall holes with which 
that part of it firſt taken notice of is pierced, When 
this bone is entire, the figure of it is not eaſily deſeri- 
bed; but, by a detail of its ſeveral parts, ſome idea may 
be afforded of the whole; and therefore we ſhall diſtin» 
gviſh it into the cribriform lamella with its procels, the 
naſal lamella, cellulæ, and oſſa ſpongioſa. | 

The thin horizontal lamella, is all (except its back- 
part) pierced obliquely by a great number of ſmall holes, 
through which the filaments of the olfactory nerves paſs. 

From the middle of the internal fide of this = 
a thick proceſs tiſes upwards, and, being higheſt at the 
fore-part, gradually becomes lower, as it is extended 
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backwards. From ſome reſemblance which this proceſs 
was imagined to have to a cock's comb, it has been call- 
ed criſta galli. The falx is connected to its ridge, and 
to the unperforated part of the cnbriform plate. 
When the criita is broke, its baſe is ſometimes found to 
be hollow, with its cavity opening into the noſe, 

From the middle of the outer ſurface of the cribri- 
form lamella, a thin ſolid plate is extended downwards 
and forwards, having the ſame common baſe with the 
criſta galli. Generally it is not exactly 2 
but is inclived to one fide or other, and therefore divides 
the cavity of the noſe unequally. Its inclination to one 
fide, and flexure in the middle, is ſometimes ſo great 
that it fills up a large ſhare of one of the noltrils, a 
has been miſtook for a polypus there, —Ir is thin at its 
riſe, aud rather (till thinner in irs middle; yet aſter- 
wards, towards its lower edge, it becomes thicker, that 
its conjunction with the bones and middle cartilage of the 
noſe might be firmer. 965 ; 

At a little diſtance from each fide of this external pro: 
ceſs, a cellular and ſpongy bony ſubſtance depends from 
the cribriform plate. The aumber and figure of the cells 
in this irregular proceſs of each fide, are very uncertain 
only the cells open into each other, and into the cavity 
of the noſe : The uppermoſt, which ate below the aper- 
ture of the frontal finules, are formed like funncls.—— 
The outer ſurface of thoſe cells is ſmooth and plain, 
where this bone aſſiſts in compoling the orbit; at which 
place, on each ſide, it has got the name of os planum ; 
on the upper edge of which, a ſmall notch or two may 
ſomerimes be oblerved, which go to the formation of the 
internal orbitar holes. | 

Below the cells of each fide, a thin plate is extended 
inwards, and chen bending dewn, it becomes thick, and 
of a ſpongy texture, ——T his ſpongy part is triangular, 
with a ſtreight upper edge placed horizontally, an ante» 
rior one ſlanting from above, downwards and forward 
and with a pendulous convex one below,— The upper — 
lower edges terminate in a ſharp point behind. —'The fide 
of this pendulous ſpongy part next to the ſeptum narium 
is convex, and its external ſide is concave, Theſe rwo 
proceſſes of the ethmoid bone have got the name of oz 
[pongie/ſa, or turbinata ſuferiora, trom their ſubitance, 

gure, and ſituation, 

All the prominencies, cavities and meanders of this 
ethmoid bone, are covered with a continuation of the 
membrane of the noſtrils, in a recent ſubject. Its ho- 
rizontal cribriform plate is lodged between the orbitar 
proceſſes of the frontal bone, to which it is joined by the 
ethmoid ſuture, except at the back-part, where it is con» 
nected with the cunciform bone, by a future common to 
both theſe bones. Where the off: plana are contigu- 
ous to the frontal boac within the orbir, their conjunction 
is reckoned part of the traſverſe ſutute.— a thes 
forward than the ofa plana, the cells ate covercd by the 
oſſa vaguis, which are not only contiguous to thele cells, 
but cannot be ſeparated from them, without breaking the 
bony ſubſtance. —Below the of uoguis and plana, theſe 
cells and oſſa ſpongiula are overlopped by the maxillary 
bones. [he cellular part of each palate-bone is con- 
tignous to each os planum aud cclls backwards. The 
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lower edge of the naſal perpendicular plate is received 
into the furrow of the vomer, Its poſterior edge is 
Joined to the fore-part of the proceſſus azygos of the 
ſphenoid bone. Its upper edye joins the naſal proceſs 
of the frontal and naſal bones, and its anterior ene is 
connected to the middle cartilage of the noſe, 

From all which the uſes of this bone are evident, viz. 
to ſuſtain the anterior lobes of the brain; to give paſſage 
to the olfactory nerves, and attachment to the falle; to 
enlarge the organ of ſmelling, by allowing the membrane 
of the noſe a great extent; to ſtraiten the paſſage of the 
air through the noſe, by leaving only a narrow winding 
canal, on the ſenſible m:mbranous ſides of which the ſub- 
ſtances conveyed along with the air mult ſtrike, to form 
part of the orbit of the eyes and ſeptum narium; while 
all its parts are ſo light as not to be in hazard of ſepara- 
ting by their weight; and they are ſo thin, as to form a 
large ſurface, without occupying much ſpace. 

Os SejENOIDES, or wedge-like bone, ſo called be- 
cauſe of its ſituation in the middle of the bones o the 
cranium and face, is of an irregular figure, and bears 
| ſome faint reſemblance to a bat with its wings extended. 

When we view the external ſurface of the os ſphenoi- 
des, two or three remarkable proceſſes from each file of 
it may be obſerved ; which are all of them again ſubdivi- 
ded. The firſt pair is the two large lateral proceſſes 
or wings; the upper part of each of which is called the 
temporal preceſi, becauſe they join with the temporal 
bones in forming the temples, and the ſeat for ſome 
ſhare of the crotaphite * That part of the wings 
which jutts out towards the inſt!-, ſomewhat lower than 
the temporal apophyſes, and is ſmooth and hollowed, 
where it makes up part cf the orbit, is thence named er- 
Litar proceſſer, Behind the edge ſeparating theſe two 
proceſſes, there is often a ſmall groove, made by a 
branch of the ſuperior maxillary nerve, in its paſſage to 
the temporal muſcle, The loweſt and back-part of each 
wing, which runs out ſharp to meet the oſſa petroſa, bas 
been ſtyled the ſpinous proceſs : from near the point of 
Which a ſharp pointed proceſs is frequently produced 
downwards, which ſome call fyliform, that affords ori- 
gin to the ptery-ſtaphylinus externus muſcle. From this 
ſtyloid proceſs a very ſmall groove is extended along the 
edge of the bone to the holiow at the root of the inter- 
nal plate of the following proceſſes, which forms part of 
the Euſtachian tube. — The ſecond pair of external pro- 
ceſſes of the cuneiform bone is the two which ſtand out 
almoſt perpendicular to the baſe of the ſkull. Each of 
them has two plates, and a middle foffa facing backwards, 
and are named pteryy:id or aliſarm proceſſes. The ex- 
ternal plates are broadeſt, and the internal are longeſt, 
From each fide of the external plates, the pterygoid 
muſcles take their riſe. At the root of each internal 
plate, a ſmall hollow may >: remarked, where the muſ- 


culus prery-ſtaphylinus internus, or circumflexus palati, 


riſes, and ſome ſhare of the cartilaginous end of the Eu- 
ſtachian tube reſts; and, at the lower end of the fame 
plate, is a hook-like riſing or 8 round which the 

tendon of the laſt named muſcle plays, as on a pulley. 
To theſe another pair may be added, to wit, the 


little triangular thin proceſs, which comes from cach fide 
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of the body of the ſphenoid bone, where the pterygoid 
— are riſing from it, and are extended over the 
ower part of the aperture of the ſinus, as far as to join 
the ethmoid bone, while their body hangs down into the 
nares,—Beſides theſe pairs of proceſſes, there is a ſharp 
ridge which ſtands out from the middle of its baſe: Be- 
cauſe it wants a fellow, it may be called proceſſus azyges. 
The lower part of this proceſs, where it is received into 
the vomer, is thick, and often not quite perpendicular, 
but inelining more to one fide than the other. The fore- 
part of this proceſs, where it joins the naſal plate of the 
os ethmoides, is thin and ſtreight. 

The depreſſions, ſinuoſities, and foſſæ, on the exter- 
nal ſurface of this ſphenoid bone, may be reckoned up 
to a great number, viz. two on the temporal apophy ſes 
where the crotaphite muſcles lodge. Iwo on the orbitar 

roceſſes, to make way for the — of the eyes. — 

wo between the temporal and ſpinous proceſſes, tur re- 
ceiving the temporal bones. wo between the plates 
of the pterygoid proceſſes, where the muſculi pteryguidei 
interni and prery-ſtaphylini interni are placed, 'I'wo 
between the pterygoid and orbitar proceſſes, for forming 
the holes common to this and to the cheek and maxillary 
bones. Two on the lower ends of the aliform pro- 
ceſſes, which the palate-bones enter into. I wo at the 
roots of the temporal and pterygoid proceſſes, where the 
largeſt ſhare of the external prerygoid muſcles have their 
riſc. Two at the ſides of the proceſſus azygos, for 
forming part of the noſe, Gc. 

What was deſcribed under the name of temprral ard 
ſpinous preceſſis on the outſide of the ſkull, are likewiſe 

n on its inſide, where they are concave, for receiving 

rt of the brain; and commonly three apophyſes on the 
internal ſurface of the ſphenoid bone are only mentioned. 
Two riſing broad from the fore-part of its body, 
become ſmaller, as they are extended obliquely back- 
wards, ——The third ſtanding on a long tranſverſe baſe, 
near the back-part of the body of this bone, riſes nearly 
erect, and of an equal breadth, terminating often in a 
little knob on each fide. "The three are called clinoid, 
from ſome reſemblance which they were thought to have 
to the ſupporters of a bed. From the roots of the 
anterior envi proceſſes, the bone is extended on cach 
ſide outwards and forwards, till it ends in a ſharp point, 
which may have the name of the rranſoerſe ſpinous pro- 
ceſſes. Between, but a little farther back than the 
two anterior clinoid proceſſes, we ſee a protuberance con- 
ſiderably ſmaller than the poſterior clinoid proceſs, but 
of its ſhape. —Another proceſs from between the tranſ- 
verſe proceſſes, often forces itſelf forwards into the os 
ethmoides. 

Within the ſcull, there are two ſinuoſitles in the in- 
ternal part of each wing of the ſphenoid bone, for re- 
ceiving the middle part of the brain, One berween 
the tranſverſe ſpinous proceſſes, for lodging the part of 
the brain where the crura medullæ oblongate are. Im- 
mediately before the third or middle clinoid proceſs, a 
ſingle pit generally may be remarked, from which a fotla 
goes out on each ſide to the holes through which the op- 
tic nerves paſs, The pit 1s formed by the conjoined op- 
tic nerves ; and in the foſſæ theſe nerves are lodged, as 


they 
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they run divided within the ſkull. —Berween that third 
tuberarice and the poſterior clinoid proceſs, the larger 
pit for the glandula pituitaria may be remarked, This 
cavity, becauſe of i reſemblance to a Turkiſh ſaddle, 
is always deſcribed under the name of % lla Turcica, or 
 ephippium.-——On the ſides of the poſterior clinoid pro- 
ceſs a foſſa may be remarked, that ſtretches upwards, 
then is continued forwards along the ſides of the ſella 
Turcica, near to the anterior clinoid proceſſes, where a 
pit on each fide is made, Theſe foſſæ point out the 
courſe of the two internal carotid arteries, after they 
have entered the ſkull. 
The holes on each fide of the e phen:ides are fix pro- 
r, and three common, The ir is the round one 
immediately below the anterior clinoid proceſſes, for the 
paſſage of the optic nerve, and of the branch of the in- 
— carotid artery that is ſent to the eye. The ſe- 
cond is the 2 n lacerum, or large ſlit between the 
tranſverſe ſpinous and orbitar proceſſes : Through it the 
third, fourth, the firſt branch of the fifth, and the greater 
ſhare of the ſixth pair, of nerves, and an artery from the 
internal carotid, go into the orbit, Sometimes a ſmall 
branch of the external carotid enters near its end, to be 
diſtributed to the dura mater, and a vein, ſome call it 
the venous duct, or Nuck's aquedud, returns through it 
to the cavernous ſinus. The ind hole, ſituated a 
little below the one juſt now deſcribed, is called rotun- 
dum, from its ſhape. It allows paſſage to the ſecond 
branch of the fifth pair of nerves, or — maxillary 
nerve, into the bottom of the orbit. The fourth is 
the /eramen ovale, about half an inch behind the round 
hole. Through it the third branch of the fifth pair, or 
inferior maxillary nerve, goes out; and ſometimes a vein 
from the dura mater paſſes out here, — Very near the 
pour of the ſpinous proc is is the #/75 hole of this bon: 
t is ſmall and round, for a paſſage to the largeſt artery 
of the dura mater, which often is accompanied with a 
vein,——The fxth proper hole cannot be well ſeen, till 
the cuneiform bone is ſeparated from all the other bones 
of the cranium ; for one end of it is hid by a ſmall pro- 
tuberance of the internal plate of the 228 proceſs, 
and by the point of the proceſſus petroſus of the temporal 
bone. Irs canal is extended above the inner plate of the 
pterygoid proceſs ; and where it opens into the cavity of 
the noſe, it is concealed by the thin laminovs part of 
the palate-bone. Through it a conſiderable branch of 
the Novi branch of the #/7/ pair of nerves is reflected. 
Often in the middle of the /e/la Turcica, à ſmall 
hole or two pierce as far as the cellular ſubſtance of the 
bone; and ſometimes at the ſides of this ſchla, one or 
more ſmall holes penetrate into the ſphenoidal ſinuſes. 
"The #-/? of the common holes is that unequal ſiſſure 
at th- fide of the ſella Turcica, between the extreme 
point of the os petroſum and the ſpinous proce's of the 
cuneiform bone. The ſcend common hole is the 
large diſcontinuation of the external fide of the orbit, left 
berween the orbitar proceſſes of the cuneiform bone, the 
er waxillare, male, and falati. In this large hole the 
Fat for lubricating the globe of the eye and temporal 
muſcle is lodged, and branches of the ſuperior maxillary 
nerve, with ſmall arteries from the carotid and vcina, paſs, 
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——— The third hole is formed between the baſe of this 
bone and the root of the orbitar proceſs of the palate- 
bone of each fide, Through this a branch of the exter- 
nal carotid artery, and of the ſecond branch of the fifth 
pair of nerves, are allowed a paſſage to the noſtrils, and 
a returning vein accompanies them. 

Under the ſella Turcica, and ſome way farther for- 
ward, but within the ſubſtance of the ſphenoid bone, are 
two ſinuſes, ſeparated by a bony plate. Each of them 
is lined with a membrane, and opens into the upper and 
back part of each noſtril by a round hole, which is at their 
upper fore-part. This hole is not formed only by the 
os ſphenoides, which has an aperture near as large as any 
tranſverſe ſection of the ſinus, but alſo by the palate- 
bones which are applied to the fore-part of theſe — 
and cloſe them up, that hole only excepted, which was 
already mentioned, Frequently the two ſinuſes are of 
unequal dimenſions, and ſometimes there is only one 
large cavity, with an opening into one noltril, 

As this bone is extremely ragged and unequal, ſo its 
ſubſtance is of very different thickneſs, being in ſome 
places diaphanous; in others it is of a middle thickneſs, 
and its middle back-part ſurpaſſes the greateſt ſhare of 
the cranium in thickneſs, 

The os ſphenoides is joined, by its wings, to the pa- 
rietal bones above, to the os frontis and offa malarum 
before, to the temporal bones behind; by the fore-part 
of its body and ſpinous proceſſes, to the frontal and eth- 
moid bones; by its back-part, behind the two ſinuſes, 
to the occipital, where it looks like a bone with the epi- 
phyſes taken off ;—to the palate-bones, by the ends 
of the pterygoid proceſſes, and itill more by the fere- 
part of the internal plates of the prerygoid proceſſes, and 
of the ſinuſes ;—to the maxillary bones, by the fore - part 
of the external pterygoid plates; to the vcmer and na- 
ſal plate of the os ethmoides, by the proceſſus azygos. 
All theſe conjunctions, except the laſt, which is a ſchin- 
dy leſis, are ſaid to be by the ſuture proper to this bone; 
thongh it is at firſt ſight evident, that ſeveral other ſa- 
tures, as the tranſvecſe, erthmoidal, Cc. are confounded 
with it. 

We ſee now how this bone is joined to all the 
bones of the cranium, and to moſt of the upper jaw; 
and therefore obtained the name of the wedye-lite 
bone. 

The Fact is the irregular pile of bones, compoſin 
the fore and under part of the head, which is divi 
into the upper and lower maxillr or jaws. 

The /uperior maxilla is the common deſignation piven 
to the upper immoveable ſhare of the face, The ſhape 
of the ſuperior jaw cannot eaſily be expreſſed; nor is it 
neceſſary, provided the ſhape and ſituation of all the 
bones which compoſe it are defcribed, It is bounded 
above by the tranſverſe ſuture, behind by the forc-part of 
the ſphenoid bone, and below by the mouth. 

The upper jaw conſiſts of fix bones on each fide, of 
a thirteenth bone which has no fellow, placed in the mid- 
dle, and of ſixteen teeth. The thirteen boncs are, rwa 
ofa nafi, two eſſa Ces two ofa malarum, two ofa 
maxillaria, two ofa felati, two ofa e inferiera, 
and the vomer. * * N © RP 


Fo 
The oſſa naſi are placed at the 4 0 part of che noſe; 


the oſſa unguis are at the internal canthi of the orbits; 
—offa malarum form the prominence of the cheeks ;—oſ- 
fa maxillaria form the fide of the noſe, with the whole 
lower and fore part of the upper jaw, and the greateſt 
ſharc of the root of the mouth ;—offa palati are ſituated 
at the back-part of the palate, noſtrils, and orbit ;— 
| offa ſpongioſa are ſeen in the lower part of the nares ;,— 
and the vomer helps to ſeparate thet: two cavities, 

The bones of the upper jaw are joined to the bones 
of the ſkull by the ſchindyleſis and ſutures already de- 
ſcribed as common to the cranium and face, and they are 
connected to each other by gomphoſis and fifteen ſu- 
tures. 

The gompheſis only is where the teeth are fixed in 
their ſockets, and the ſchindyleſis is only where the edges 
of the vomer are joined to other bones. 

The firſt is the anterior naſal, which is ſtreight, 
22 placed longitudinally in the middle fore- part of the 
noſe, 

The ſecond and third are the /ateral naſal, which are 
7 each ſide of the noſe, and almoſt parallel to che ſirſt 
uture. 

Each of the two lacrymal is almoſt ſemicircular, and 
is placed round the lacrymal groove. 

The ſixth and ſeventh are the internal arbitar; each 
of which is extended obliquely from the middle of the 
lower ſide of an orbit to the edge of its baſe. 

The two external orbitars are continued, cach from 
the end of the internal orbitar, to the under and fore- 
part of the check, , 

The tenth is the 9y/?achial, which reaches only from 
the lower part of the ſeptum narium to between the two 
middle dentes inciſores. 

The longitudinal palate ſuture Itretches from the 
middle of the foremolt teeth through the middle of all 
the palate, 

The tranſverſe palate one runs acroſs the palate, near- 
er the back than the fore-part of it, 

Each of the two fpalati-maxillary is at the back-part 
of the ſide of each noſtril. 

The fifteenth is the //in9usr, which is in the middle of 
the lower part of the noſtrils, This may perhaps be 
rather thought a double ſchindyleſis. 

Theſe ſutures of the face have not ſuch conſpicuous 
indentations as thoſe of the ſkull have. 

Ossa Nas1, ſo nawed from their ſituation at the root 
of the noſe, are cach of an irregular oblong ſquare figure, 
being broadeſt at their lower end, narrowelt a little 
higher than their middle; and becoming ſomewhat larger 
at the top, where they arc ragged and thickeſt, and have 
a curvature forwards, that their connection with the fron- 
tal bone might be ſtronger. Theſe bones are convex 
externally, and thereby better reſiſt any violence from 
without; and they are concave internally, for enlarging 
the cavity of the noſe. 

The lower edge of theſe bones is uncqual, and is 
ſtretched outwards and backwards, to join the cartilages 
of the noſtrils.— Their anterior fide is thick, eſpecially 
above, and unequal}, that their conjunction to each other 


might be longer; and a ſmall ziſing may be remarked 
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on their inner edge, where they are ſuſtained by the 972 


tum narium.— Their poſterior ſide, at its upper half, 
has externally a depreſſion, where it is overlopped ſome 
way by the maxillary bones, while its lower hait covers 
theſe bones: By which contrivance, they do not yield 
eaſily to preſſure applied to their fore-part or ſides. 

A well hole is frequently to be obſerved on their ex- 
ternal ſurface, into which two, three, or four holes, 
which appear internally, terminate for the tranſmiſkon 
of ſmall veins; ſometimes the holes go no further than 
the cancelli of the bones, - 

The naſal bones are firm and ſolid, with very few cells 
or cancelli in them, 

They are joined above to the frontal bone, by the 
middle of the tranſverſe ſuture ;,—behind, to the maxi- 
lary bones, by the lateral naſal ſutures below, to the 
cartilages of the noſe ;—before to one another, by the 
anterior naſal ſature ;—interaally, to the ſeptum narium. 

2 bones ſerve to cover and defend the root of the 
noſe, 

OssA Uxcvis, or LacxyMAL14, are ſo named, be- 
cauſe their figure and magnitude-are ſomething near to 
thoſe of a nail of one's fingure, and becauſe the tears paſs 
upon them into the noſe. = 

Their external ſurface is compoſed of two ſmooth con- 
cavitics and a middle ridge. The depreſſion behind 
forms a ſmall ſhare of the orbit for the eye · ball to move 
on, and the one before is a deep perpendicular canal, or 
foffa, larger above than below, containing part of the la- 
crymal ſac and duct. This is the part that ought to be 
pierced in the great operation for the ſiſtula lacrymalis. 
— This foſſa of the bone is cribriform, or has a great 
number of ſmall holes through it, that the filaments 
ſrom the membrane which lines it, inſinuating themſelves 
into theſe holes, might prevent a ſeparation of the mem- 
brane, and ſecure the bone in its natural ſituation.— I he 
ridge between theſe two cavities of the os unguis, is the 
proper boundary of the orbit at its internal canthus ; and 
beyond which ſurgeons ſhould not proceed backwards in 
performing operations here. The internal or poſterior 
ſurface of this bone conſiſts of a furrow in the middle of 


two convexities. 


The ſubſtance of the os unguis is as thin as paper, 
and very brittle ; which is the reaſon that thoſe bones 
are often wanting in ſkelerons, and need little force to 
pierce them in living ſubjeQs, 

Each of theſe banes is joined, above, to the frontal 
bone, by part of the tranſverſe future ;—bchind, to the 
os planum of the ethmoid bone, by the fame future ;j— 
before, and below, to the maxillary bone, by the lacry- 
mal ſuture;— internally, the ola unguis cover ſome of 
the ſinus ethmoidales. 

Theſe unguiform bones compoſe the anterior internal 
parts of the orbits, lodge a ſhare of the lacrymal fac and 
duct, and cover the eithmoid cells. T heir ſituation 
and tender ſubltance make a raſh operator in danger of 
deltroying a conſiderable ſhare of the organ of tracliing, 
* he is performing the operation of the fiitula laery- 
malis, 

Os384a Maron are the prominent ſquare bones | 
whiclr form the check on each Gde,—Pcfore, their ſur- 

tace 
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Face is convex and fmacth ; backward, it is unequal and 
concave; for lodging part of the crotaphyte muſcles. 
The fonr angles of each of theſe bones have been 
reckoned” proceties by ſome. The one at the exter- 
nal canthus of the orbit, called the ſuperier orbitar pro- 
cefs, is the longeſt and thickeſt. The ſecond termi- 
nates near the middle of the lower edge of the orbit in a 
ſharp point, and is named the inſerior orbitar proceſs. 
ne third, placed near the lower part of the cheek, 
and thence called maxil/ary, is the ſhorteſt, and neareſt 
to a right angle. The fourth, which is called zygo- 
matic, becaule it is extended backwards to the zygoma 
of the temporal bone, ends in a point, and has one fide 
ſtreight, and the other ſlopping.— Between the two or- 
bitar angles there is a concave arch, which makes about 
a third of the external circumference of the orbit, from 
which a fifth proceſs is extended backwards within the 
orbit, to form near one third of that cavity; and hence 
it may be called the internal orbitar E 
the lower edge of cach of the oſſa malarum, which is 
between the maxillary and zygomatic proceſſes, the mwaſ* 
ſeter muſele takes its origin; and from the exterior part 
of the zygomatic proceſs, the muſculus diftortor ori; 
riſes 35 in both which places the ſurface of the bone is 
rough. 

On the external ſurface of each check bone, one or 
more ſmall holes are commonly found, for the tranſmiſ- 
ſion of ſmall nerves or blood - veſſels from, and ſometimes 
into the orbit — On the internal ſurface are the holes 
for the paſlage of the nutritious veſſels of theſe bones. 
A notch on the outſide of the internal orbitar pro- 
ceſs of each of theſe bones afhits ro fotm the great ſlit 
common to this bone and to the ſphenoid, maxillary, 
and palate-bones. 

The ſubſtance of theſe bones is, in proportion to their 
bulk, thick, hard, and ſolid, with ſome cancelli. 

Each of the oſſa malarum is joined, by its ſuperior and 
internal orbitar proceſſes, to the os frontis, and to the 
orbitar proceſs of the ſphenoid bone, by the tranſverſe 
ſuture, By the edge between the internal and infe- 
rior orbitar proceſſes, to the maxillary bone, by the in- 
ternal orbitar ſuture, —By the fide between the maxilla» 
ry and inferior orbitar proceſs, again to the maxillary 
bone, by the external orbitar ſuture, —By the zygoma- 
tie proceſs, to the os temporum, by the zygomatie ſu- 
ture, , 

Os84a MaxitLlarra Surgriona, are the largeſt 
bones, and conititute the far greater part of the upper 

aw. 
: The proceſſes of each os maxiilare may be reckoned 
ſeven.—The firit is the long vaſal one at its upper and 
fore-part, which is broad below, and turas ſmaller, as it 
riſes upwards, to make the fide of the noſe, At the 
root of this, a tranſ{verſc ridge may be obſetved withia 
the noſtrils, which ſupports the fore-part of the upper 
edge of the os ſpongioſum inſcrius.— The ſecond is pro- 
duced backwards and outwards, from the root of the 
naſal proceſs, to ſorm the lower fide of the orbit; and 
therefore may be called orbitar,—The edge of this orbi- 
tar proceſs, and the ridge of the naſal one, which is con- 
tinucd from it, make à confideratle portiga of the exter- 
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nal circumference of the orbit. From the proper orbi- 


tar proceſs, a very raugh triangular furface is extended 
downwards and outwards, to be connected to the cheek- 
bone ; and therefore may be called the t proceſs, 
from the loweſt protuberant part of which ſome ſhare ot 
the malleter muſcle takes its nſe.——}Bzhind the orbirzr 
proceſs, a large tubervfity or bulge of the bone appears, 
which is eſteemed the fourth proccls,——On the inter- 
nal part of this we often meet with a ridge, almoſt of 
the ſame height with that in the nafal proceſs, which 
runs tranſrerſely, and is covered by a ſimilar ridge of 
the palate-bone, on which the back-part of the upper 
edge of the os ſpongioſum inferius reſts. The convex 
back · part of this tuberolity is rough for the origin of 
part of the external pterygoid muſcle, and more inter- 
nally is ſcabrous, where the palate and ſphenoid bones 
are joined to it.—— That fpongy protuberance at the 
lower circumference of this bone, where the ſockets for 
the teeth are formed, is reckoned the fifth. The ſixth 
is the horizontal plate, which forms the greater part of 
the baſe of the noſtrils, and roof of the mouth; its up- 
per ſurface, which belongs to the noitrils, is very ſmooth, 
but the other below is arched and rough, for the ſtrong- 
er adheſion of the membrane of the mouth, which is 
ſtretched upon it, and in chewing, ſpeaking, Cc. might o- 
therwiſe be liable to be ſeparated.— Ihe ſeventh riſes 
like a ſpine from the inner edge of the laſt, and forms a 
ſmall part of the partition of the noltrils, 

The depreſſions in each maxillary bone are, 1. A finn- 
ofiry behind the orbitar proce!s, made by the temporal 
muſcle. 2. A pit — before the ſame proceſs, 
where the origin of the muſculus elevator labiorum com- 
munis, and clevator labii ſuperioris, with a branch of 
the fifth pair of nerves, are lodged ſecurely, 3. The 
hollow arch of the palate, 4. The ſemicircular great 
notch, or entry to the — part of the noſtrils, be- 
twixt the root of the nafal proceſs and ſpine of the pa- 
late - plate. 5. Sockets for the teeth: The number of 
theſe ſockets is uncertain. 6. The lacrymal foſſa in the 
naſal proceſs, which alliits the os unguis to form a paſ- 
ſage Br the lacrymal duct. Immediately on the out- 
fide of this, there is a ſmall depreſſion, from which the 
inferior or lefſer oblique muſcle of the eye has its origin. 
7. The canal on the upper part of the great tuberoſity 
within the orbit, which is almoſt a complete hole; in 
this a branch of the ſuperior maxillary nerve paſſes,— 
Befides theſe, the ſuperior ſurface of the great bulge is 
concave, to receive the under part of the eye, —Immedi- 
ately above the tranſverſe ridge in the naſal proceſs, a 
ſmall hollow is formed by the os ſpongioſum, 

The holes of this bone are two proper and two com- 
mon, which are always to be found, befides ſeveral u- 
thers, whoſe magnitude, number, Cc. are uncertain,— 
"The firſt of the proper is the -xterrnal_orbitar, immedi- 
ately below the orbit, by which the infra-orbitar branch 
of the ſecond branch of the fifth pair of nerves, and a 
{mall artery, come our, after having paſſed in the canal, 
at the bottom of the orbit, deſcribed Numb. 7. of the 
depreſhons.—The ſecond is the foramen incifioum, juſt 
behind the ſore- teeth, which, at its under part, is one 
iregular hole condtaon to both the maxillary bones when 
: 830 they 
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they are joined; but, as it aſcends, ſoon divides into 
two, three, or ſometimes more holes; ſome of which 
open into each noſtril. Through them ſmall arteries and 
veins, and a twig of the ſecond branch of the fifth pair of 
nerves paſs, and make a communication between, or join 
the lining coats of the noſe and mouth. 

» The firſt common hole is that which appears at the 
inner ſide of the back - part of the tuberoſity and of the 
ſockets of the teeth, and is formed by a foſſa in this 
bone, and a correſponding one in the os palati: through 
it a nerve, which is a branch of the ſecond branch of 
the fifth pair, runs to the palate.— The other com- 
mon hole is the great ſlit in the outſide of the orbit de- 
ſcribed already, as the ſecond common hole of the ſphe- 
noid bone. | 

All the body of the maxillary. bone is hollow, and 
leaves a large ſinus akin to the frontal and ſphenoid, 
which is commonly, but unjuſtly, called antrum High- 
morianum,—At the bottom of this cavity, we may oft- 
en obſerve ſome protuberances, in which the ſmall points 
of the roots of the teeth are contain:d.—This cavern 
and the ſockets of the teeth are often divided by the in- 
rerpoſition only of a very thin bony plate, which is lia» 
ble to be eroded by acrid matter collected in the antrum, 
or to be broke in drawing a tooth. The ſymptoms of a 
collection of a matter here naturally lead us to the prac- 
tice of pulling out the teeth, and piercing through this 
plate into the antrum, to procure an evacuation of the 
collected matter. 

The maxillary ſinuſes have the ſame uſes as the fron- 
tal and ſphenoidal; and the ſituation of the ſinuſes is 
ſuch, that the liquor drilling from them, from the cells 
of the ethmoid, and palate-bones, and from the lacrymal 
duds, may always moiſten all the parts of the membrane 


' of the nares in the different ſituations which the head 


is in. 

The ſabſtance of the oſſa maxillaria is compact and 
ſirm, except at the inferior proceſſes, in which the teeth 
are lodged, where it is very ſpongy. 

The maxillary bones are joined above by the upper 
cuds of their naſal proceſſes to the os frontis, by the 
tranſverſe ſuture ;—at the ſides of theſe proceſſes, to the 
ofla unguis, by the lacrymal ſutures to the naſal bones, 
by the lateral naſal ſutures ;—by their orbitar proceſſes, 
to the check-bones, by the external orbitar ſutures ;— 
by the internal ſides of the internal orbitar proceſſes, to 
the oſſa plana, by part of the ethmoidal ſuture ;—by 
the back-part of the tuberoſities, to the palate bones, 
by the ſuturz palato-maxillares ;—by the poſterior edges 
of their palatine lamellæ, to the oſſa palati, by the 
tranſverſe palate-ſuture ;—by their naſal ſpines, to the 
vomer, by the ſpinous ſuture ;—by their ſockets, to the 
teeth by gomphoſis ;—by the internal edge of the palate- 
plate, to one another, by the longitudinal palate - ſuture; 
on the upper and fore-part of which a furrow is left for 
receiving the cartilage which forms the partition of the 
noltrils; — between the fore-part of the noſtrils and 
mouth, to each other, by the myſtachial ſuture; — 
ſometimes they are connected to the oſſa ſpongioſa infe- 


rivra, by a plain concretion or union of ſubllance, 
| 4 
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Theſe bones form the greater part of the noſe and of 
the roof of the mouth, and a conliderable ſhare of the 
orbit, They contain ſixteen teeth, give riſe to muſcles, 
tranſmiſſion to nerves, Oc. as mentioned in the deſcrip- 
tion of their ſeveral parts. | 

Os84a ParAri are commonly deſcribed as two ſmall 
ſquare bones, at the back-part of the palate or roof of 
the mouth, though they are of much greater extent, 
being continued up the back-part of the noſtrils to the 
orbit, Each palate-bone may therefore be divided into 
four parts, the palate ſquare bone, the pterygoid pro- 
ceſs, naſal ral my and orbitar proceſs. 

The ſquare bone is unequally concave, for enlarging 
both the mouth and cavity of the noſe. The upper part 
of its internal edge riſes in a ſpine, after the ſame man- 
ner as. the palate-plate of the maxillary bone docs, to be 
joined with the vomer.——lts anterior edge is unequall 
ragged, for its firmer connection with the palate-proceſs 
of the os maxillare.—The internal edge is thicker than 
the reſt, and of an equal ſurface, for its conjunction with 
its fellow of the other fide. ——Behind, this bone is 
ſomewhat in form of a creſcent, and thick, for the firm 
connection of the velum pendulum palati; the internal 
point being produced backwards, to afford origin to the 
8 or azygos-muſcle. This ſquare 

e is well diſtinguiſhed from the ptery goid proceſs by a 
perpendicular fol, which, applied to ſuch another in 
the maxillary bone, forms a paſſage for the palatine 
branch of the fifth pair of nerves; and by another ſmall 
hole behind this, through which a twig of the ſame nerve 


8. 

The pterygoid proceſs is ſome what triangular, having 
a broad baſe, and ending ſmaller above. The back part 
of this proceſs has three foſſæ formed in it; the two la- 
teral reccive the ends of the two plates of the ſphenoid 
bone, that are commonly compared to a bat's wing ; the 
middle foſſa makes up a part of what is commonly called 
the J pterygoidea ;, the fore- ſide of this palatine pte- 
rygoid proceſs 1s an irregular concave, where it receives 
the back-part of the 2 tuberoſity of the maxi 
bone. Frequently ſeveral ſmall holes may be obſerved 
in this triangular proceſs, particularly one near the mid- 
dle of. its baſe, which, a little above, communicates with 
the common and proper holes of this bone already taken 
notice of. 

The naſal lamella of this bone is extremely thin and 
brittle, and riſes upwards from the upper fide of the ex- 
ternal edge of the — bone, and — the narrow ex- 
tremity of the pterygoid proceſs; where it is ſo weak, 
and at the ſame time ſo firmly fixed to the maxillary 
bone, as to be very liable to be broken in ſeparating the 
bones. From the part where the plate riſes, it runs 
up broad on the inſide of the tuberoſity of the maxillary 
bone, to form a conſiderable ſhare of the ſides of the 
maxillary ſinus, and to cloſe up the ſpace between the 
ſphenoid and the great bulge of the maxillary bone, 
where there would otherwiſe be a large flit opening into 
the noſtrils, From the middle internal fide of this thin 

late, a croſs ridge, placed on ſuch another of the maxil- 
ary bone, is extended; on it the back-part of the os 
ſpongioſum 
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ſpongioſum iaferius reſts. Along the outſide of this 
plate, the perpendicular foſſa made by the palate-nerve 
is obſervable. | 

At the upper part of this naſal plate, the palate-bone 
divides into two proceſſes, which were already named or- 
bitar ;—between which and the body of the ſphenoid 
bone, that hole is formed, which was mentioned as the 
laſt of the holes common to the ſphenoid bone, — Some- 
times this hole is wholly formed in the os palati, by a 
croſs plate going from the one orbitar procels to the o- 
ther. A nerve, artery, and vein belonging to the no- 
{trils, paſs here.—The anterior of the two orbitar pro- 
ceſſes 1s the largeſt, and has its fore-part contiguous to 
the back-part of the maxillary ſinus, and irs upper ſur- 
face appears in the bottom of the orbit, behind the back- 

of the os maxillare and planum.—lt has cells be- 
ind, reſembling thoſe of the ethmoid bone, to which it 
is contiguous; it is placed on the aperture of the ſinus 
ſphenoidalis, ſo as to leave only a round hole at its upper 
— other part of the orbitar proceſs is ex- 
tended along the internal fide of the upper back- part of 
the maxillary tuberoſity, to the baſe of the ſphenoid bone, 
between the root of the proceſſus azygos and the ptery- 
goid proceſs, 

The palate-bones are joined to the maxillary, b 
the fore-edge of the palate ſquare-bone, by the tranſ- 
verſe palate · ſuture: Hy their thin naſal plates, and part 
of their orbitar proceſſes, to the ſame bones, by the | wy 
lato-maxillares — By their pterygoid proceſſes, 
and back · part of the naſal — to che alæ —_— 
num, by the ſphenoid ſuture :—By the tranſverſe ridges 
of the naſal plates, to the offa ſpongioſa inferiora, by 
contact; hence frequently there is an intimate union of 
the ſubſtance of theſe bones in old ſkulls : By the 
orbitar proceſſes, to the oſſa plana and cellule erhmoi- 
dex, by the ethmoid ſuture : To the body of the 
ſphenoid bone, by the ſphenoid ſuture: By the inter- 
nal edge of the ſquare- bones, to each other, by the lon- 
gitudinal palate - ſuture; and by their naſal ſpines, to the 
vomer, by the ſpinous ſuture. 

The palate - bones form part of the palate, noſtrils, or- 
bits, and foſſæ pterygoideæ, and they cover part of the 
ſinus maxillares, ſphenoidales, and ethmoidci. 

Oss8a Turzinarta, or /prngisſa inferiora, reſemble 
the ſuperior offa ſpongioſa in ſhape and ſubſtance, but 
have their anterior and upper edges contiguous to the 
tranſverſe ridges of the — proceſſes of the maxillary 
and palate - bones. From their upper ſtreight edge, 
two Fuel proceſies ſtand our : the potterior, which is the 
broadeſt, deſcends to cover ſome of the antrum Highmo- 
rianum; the anterior rites up to join the os unguis, and 
to make part of the lactymal duct. 

Below the ſpongy bones already mentioned, there are 
ſometimes two others, one in cach noſtril, which ſeem 
to be a production of the fides of the maxillary ſinus 
turned downwards. When this third fort of ſpongy 
bones is found, the middle one of the three in each no- 
ſtril is the largeſt, and the loweſt is the ſmalleſt, ge- 
ſides all theſe, there ate often ſeveral other ſmall bones 
ſtanding out into the noſtrils, that, from their ſhape, 
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might alſo deſerve the name of /urbinata, but are uncer- 
tain in their bulk, ſituation, and number. 

They are joined to the offa maxillaria, palati, and un- 
guͤis, eſpecially in old ſubjects. 

Their uſe is, to ſtraiten the noſtrils, to afford a large 
ſurface for extending the organ of ſmelling, to cover 
part of the antra maxillaria, and to aſſiſt in forming the 
under part of the lacrymal ducts, the orifices of which 
into the noſe are concealed by theſe bones. 

Von a, or bone reſembling a ploughſhare, is the 
thirteenth of the upper jaw, without a fellow, forming 
the lower and back-parts of the partition of the noſe. 

The figure of this bone is an irregular rhomboid.— 
Its ſides are flat and ſmooth.——lrs poſterior edge ap- 

ars in an oblique direction at the back-part of the no- 
{trils. The upper one is firmly united to the baſe of 
the ſphenoid bone, and to the naſal plate of the eth- 
moid ; and, when it can be got ſeparated, is hollow, for 
receiving the proceſſus azygos of the ſphenoid.— The 
anterior edge has a long furrow in it, where the middle 
cartilage of the noſe enters. The lower edge is firm- 
ly united to the naſal ſpines of the maxillary and palate- 
bones. Theſe edges of this bone are much thicker 
than its middle, which is as thin as the ſineſt paper. 

Its fituation is not always perpendicular, but often in- 
clined and bended to one fide, as well as the naſal plate 
of the ethmoid-bone, | 

The vomer is convex at its upper part, and then is 
ſtreight as it is extended downwards and forwards, where 
it is compoſed of two plates; the edges of which have a 
great number of {mall proceſſes, diſpoſed ſomewhat like 
the teeth of a ſw, more irregularly, and ſeveral of 
them are reflected back. Between theſe plates, a deep 
fofla is left, which, ſo far as the top of the curvature, 
is wide, and has ſtrong ſides, for receiving the proceſſus 
azygos of the ſphenoid-bone. Beyond the arch for- 
wards, the foſſa is narrower and ſhallower gradually to 
the point of the bone, receiving for ſome way the naſal 
lamella etkmoidea, which is ſo cloſely united to the vo- 
mer, by the little proceſſes piercing into its ſubſtance, as 
to — any ſeparation. The middle cartilage of the 
noſe fills up what remains of the foſſa at its fore-part. 
The poſterior edge of the vomer, which appears a+ 
bove the back-part of the palate-bones, is broader above; 
but as it deſcends forwards, becomes thinner, though it 
is tell ſolid and frm.——The lower edge of this bone, 
which reſts on the naſal ſpine of the palate and maxil- 
lary bones, has a little ſurrow on each fide, of à ſmall 
middle ridge. anſwering to the ſpines of the bones of 
different tides, and the interſtice between them. This 
edge and the upper one meet in the pointed fore-end of 
this bone. 

Tuc body of the vomer has a ſmooth ſurface, and ſo- 
lid, bur thia ſubſtance; and towards its fides, where it 
is thickeſt, ſome cancelli may be obſerved, when the 
bone 1s broken. | 

It is juincd above to the {phenoid and ethmoid bones, 
and to the middle cartilage of the noſe, by ſchindyleſis; 
below, to the maxillary and palate-bones, by the ſpi- 
nous ſuture. 

The 
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The vomer divides the noſtrils, enlarges the organ of 
ſmelling, by allowing place for expanding the membrane 
of the noſe on its 6h, and ſuſtains the palate-plates of 
the maxillary and palate- bones. 

Maxitta IxrErIOR, the lower jaw, conſiſts only of 
one moveable bone, and ſixtecn teeth incaſed into it. 

This bone, which is ſomewhat of the figure of the 
Greek letter v, is ſituated at the lower part of the face, 
ſo as its convex middle part is forwords, and its legs are 
ſtretched back, It is commonly divided into the chin, 
fides, and proceſſes.— The chin is the middle fore-parrt, 
the extent of which to each ſide is marked on the exter- 
nal ſurface by the holes olſcrvable there, and internally, 
by the beginning of an oblique ridge.—Beyond theſe, 
the ſides appear, and are continued till the bone, by 
bending upwards, begins to form the 2338 

On the fore- part of the chin, a tranſverſe ridge appears 
in the middle, on each fide of which the muſculi quadra- 
ti, or depreſſores labii inferioris, and the levatores labii 
inferioris, depreſs the bone: And below theſe prints, a 
ſmall rifing may be obſerved, where the depreſſores com- 
mence.— On the back-part of the chin, ſometimes three, 
always two, ſmall protuberances appear in the middle, 
To the uppermoſt, when it is ſeen, the frænum of the 
tongue is connected. From the middle one, the muſculi 
gemoploſii riſe z and from the loweit, the geniohyoidci 
have their origin. 

At the lower and fore - part of the external ſurface of 
each lide of the lower jaw, a ſmall eminence may be 
obſerved, where the depreſſor labiorum communis riſes. 
Near the upper edge of the fide a ridge runs length-ways, 
to which the under part of the muſculus buccinator is 
connected. internally, towards the upper edge of 
each ſide, another ridge appears, from which the mylo- 
hyoidet have their origin, and to which the internal mem- 
brane of the gums adhercs. 

In the upper edge of both chin and ſides are a great 
many deep pits or ſockets, for receiving the roots of the 
teeth. The number and magnitude of theſe ſockets are 
various, becauſe of the different number, as well of the 
teeth themſelves, as of their roots, in different people. 
Tneſe ſockets in this lower jaw, as well as in the upper 
one, are leſs deep as old age comes on; when freed from 
the teeth by any means, they are ſome time after filled 
up with an offeous net-work, which at laſt becomes en- 
tirely ſolid, and as ſmooth as any other part of the bone 
ſo that in a great many old jaws one cannot obſerve a 
veſtige of the ſockets : But then the jaw becomes leſs, 
and much narrower,— Hence we may know why the chin 
and noſe of edentulous people are much nearer than be- 
fore the teeth were loſt ; while their lips either fall in 
towards the mouth, or ſtand prominent forwards, 


When new teeth are protruded, new ſockets are formed.. 


Ane lower edge of the chin and ſides is ſmooth and 
equal, and is commonly called the 4a/e of the lower jaw. 
Ihe ends of the baſe, where the jaw turns upwards, 
are called its angles; the external farface of each of 
which has ſeveral inequalities upon it, where the maſſe- 
ter muſcle is inſerted; as the internal ſurface alſo has, 


here the prerygoideus internus is igferted, and a liga- 
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ment, extended from che ſt)j loid proceſs of the temporal 
bone, is fixed. 

The proceſſes are two on each fide.——The anterior 
ſharp thin coronoid ones have the crotaphyte muſcles in- 
ſerted into them. The poſterior proceſſes, or con- 
dyles, terminate in an oblong ſmooth head, ſupported by 
a cervix. The heads, whole greateſt length is tranſrerſe, 
and whoſe convexity is turned forwards, are tipped with 
a cartilage, as the articulated parts of all other moved 
bones are.— The fore-part of the root and neck of theſe 
condyloid proceſſes are a little hollow and rough, where 
the external pterygoid muſcles are inſerted, 

The. holes of the lower jaw are two on each fide; 
one at the root of the proceſſes internally, where a large 
branch of the third branch of the fifth pair of nerves en- 
ters with an artery, and a vein returns. A ſmall ſharp 
proceſs frequently jutts out backwards from the edge at 
r1e fore-part of this hole, to which a ligament, extended 
from the temporal bone, is fixed, which faves the nerve 
and veſſels from being too much preſſed by the ptery- 
goid muſcles. From the lower ſide of this hole, ei- 
ther a ſmall ſuperficial canal or a furrow deſcends, where 
a branch of the nerve is lodged, in its way to the mylo- 
hyoideus muſcle and ſublingual gland. The other 
hole is exterral, at the confines of the chin, where 
branches of the nerve and veſſels come out. The ca- 
nal betwixt theſe two holes is formed in the middle of 
the ſubſtance of the bone, and is pierced by a great num- 
ber of ſmall holes by which the nerves and blood-veſſels 
of the cancelh and tecth paſs. 

The lower jaw generally receives the roots of ſixteen 
teeth into its ſockets, by gomphoſis; and its condyloid 
proceſſes, covered with cartilage, are articulated with 
the temporal bones. 

The TxxtTH are the hard white bodies placed in the 
ſockets of both jaws. Their number is generally ſix- 
teen above, and as many below ; though ſome people 
have more, others have fewer. 

The broad thick part of each tooth which appears 
without the ſocket, is the baſe, or body. The ſmall- 
er proceſſes ſunk into the maxillz, are the roots or fangs, 
which become gradually ſmaller towards the end fartheſt 
from the baſe, or are nearly conical, by which the ſur- 
face of their ſides divides the preſſure made on the baſes, 
to prevent the ſoft parts, which are at the ſmall points 
of the ſockets, to be hurt by ſuch preſſure. 

Without the gums the tcerh are covered with no mem- 
brane, and they are ſaid to have no proper perioſteum 
within the ſockets ; but that is ſupplicd by the reflected 
membrane of the gums ; which, after a good injection, 
may be evidently ſeen in a young ſubject, with the veſſels 
from it penetriting into the ſubſtance of the teeth; and 
it may be diſcovered in any tooth recently pulled, by ma- 
cerating it in water. The adheſion of this membrane to 
theſe roots is ſtrengthened by the ſmall furrows obſer- 
vable on them, 

Each tooth is compoſed of its cortex, or enamel, and 
an internal bony ſubſtance, Ihe cortex has no cavity or 
place for marrow; and is ſo ſolid and hard, that ſaws or 
files can with difficulty make impreſſion on it, It is 
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thickeſt upon the baſe, ard gradually, as the roots turn 
ſmaller, becomes thinner. The fibres of this enamel 
are all perpendiculzr to the internal ſubſtance, and are 
ſtrei ght on the baſe, but at the lides are arched with a 
convex part towards the roots; which makes the teeth 
reſiſt the compreſſion of any hard body between the jaws, 
with leſs danger of breaking theſe fibres, than if they had 
been ſituated tranſverſely, The ſpongy ſockets in which 
the teeth are placed likewiſe ſerve better to prevent ſuch 
an injury, than a more ſolid baſe would have done. 

The bony part of the teeth has its fibres running 
ſtrei ght, according to the length of the teeth. When it 
is expoſed to the air, by the breaking or falling off of 
the hard cortex, it ſoon corrupts. And thence carious 
reeth are often all hollow within, when a very ſmall hole 
appears only externally, | 

The teeth have canals formed in their middle, where- 
in their nerves and bluod-veſlels are lodged ; which they 
certainly need, being conſtantly walted by the attrition 
they are ſubjected to in manducation, and tor their fur- 
ther growth, not only after they firſt appear, but even in 
adulrs; as is evident when a tooth is taken out: For 
then the oppoſite one becomes longer, and thoſe on each 
fide of the empty ſocket turn broader; ſo that when 
the jiws are brought together, it is ſcarce obſervable 
where the tooth is wanting. 

The veſſels are eafily traced ſo long as they are in the 
large canal, but can ſcarce be obſerved in their diſtribu- 
tion from that to the ſubitance of the teeth of adults. 
This - plentiful ſupply of veſſels muſt expoſe the 
teeth to the ſame diforders that attack other valcular 
parts, 

Every root of each tooth has ſuch a diſtin canal, 
with veſſels and nerves in it. Theſe carals in the teeth 
with more than one root, come nearer cach other, as 
they appreach the baſe of the tooth: ard at laſt are 
only ſeparated by very thin plates, which being general- 
ly incomplete, allow a communication of all the canals ; 
and frequently one common cavity only appears within 
the baſe, in which a pulpy ſubſtance, compoſed of nerves 
and veſtels, is lodged 

The entry of the canals for theſe veſſels is a ſmall 
hole placed a little ro a fide of the extreme point of 
each root; ſometimes, cipecially in old people, this hole 
is entirely cloſed up, and conſequently the nerves and 
blood-veflels are dettroyed. 

The wceth are feen for a conſiderable time in form of 
mucus contained in a membrane; afterwards a thin cor- 
tical plate, and ſome few oficous layers appear within 
the membrane, with a large cavity filled with mucus in 
the middle; and gradually this extenor ſhell turus thick» 
er, the cavity decrcales, the quanuty of mucus is leſſen- 
ed, and this jnduration proceeds til! all the body is 
formed ; from winch the roots are afterwards produced. 

In young ſubjecis, different Hamina, or rad:mepts of 
teeth, arc to be oblerved, Thole next the gums Iunder 
ordinarily the deeper-ſcated ones from making their way 
out, while theſe prevent the foriacr hom {ending Out 
roots, or from emering deep into the bony lockers of 
the jaws; by which they come to be leis fixed, 

Children arc ſeldum bon with testh; but at two 
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years of age they have twenty; and their rumber does 
not increaſe till they are about ſeven years old, when the 
teeth that ſirit made their way through the gums are 
thruſt out by others that have been formed deeper in the 
jaw, and ſome more of the teeth begin to diſcover them- 
ſelves farther back in the mouth, About fourteen years 
of age, ſome more of the firſt crop are ſhed, and the 
number is increaſed, This ſhedding cf the teeth is of 

ood uſe; for if the firſt had remained, they would have 

ood at a great diſtance one from another; becauſe rhe 
teeth are too hard in their outer cruſt, to increafe fo faſt 


. as the jaws do, Whereas boch the ſecond layer, and the 


teeth that come out late, meeting, while they are ſoft, 
with a conſiderable reſiſtance to their growth in length, 
from thoſe ſituateꝗ upon them, necetfarily come out broad, 
and fit to make that cloſe guard to the mouth, which 
they now form. 

The teeth are joined to the ſockets by gomphoſis, and 
the gums contribute to fix them there ; as is evident by 
the teeth talling out when the gums are any way de- 
ſtroyed, or made too ſpongy; as in the ſcurvy or ſali- 
vations : Whence ſome clats this articulation with the 
{yfarcolis. 

The ules of the teeth are to maſticate our ali- 
ment, and to alalt us ia the pronunciation of ſeveral 
lettets 

Though the teeth fo far agree in their ftrucQure, yet, 
becauſe of fome things wherein they differ, they are 
generally divided 1ato three clailes, 212. inciſares, canini, 
and WIe . 

The inciſores, are the four ſotę- teeth in each jaw, re- 
ceiving their name from their office of cutting our ali- 
ment; for which they are excellently adapted, being each 
formed into a ſharp-cutting edge at their baſe, by their 
fore-ſide turning inwards there, while they ate flopped 
down and hollowed behind ; fo that they have the form 
of wedges; and therefore their power of acting mult be 
con\derobly increaſed. 

The incifores of the upper jaw, eſpecially the tuo 
midalle ones, are bros det aud longer generally than thoſe 
of the under jiw, 

Canini, from the-reſemblance to dogs tuiſks, are one 
on each fide of the incilores in each jaw.,——The two 
in the upper jaw are called eye-7ceih, trom the commu- 
nication of nerves which is faid to be berwixt them and 
the eyes, ——-The two in the lower jaw are named an- 
gular, or wikc-toeth, becauſe they ſupport the angles of 
the mouth, ' 

The canini are broader, longer, and fRronger, than the 
incifores,—— Their bates arc forme into a [arp edge, 
as the incifores are; only that the edge rifes into a point 


in the niddle.—— Each of them has gen rally but cre 
long rout, though ſometimes they have two. The roots 
arc crooked towards the end.——t he canm of the up- 


per jaw are larger, lopger, and with; more crocked roots, 
than thoſe of the under jaw. 

Ihe dentes molares, or graders, which have got their 
name becauſe they grind our foud, are generally five in 
each fide of cach jaw; in all twenty, Their baſes are 
broader, more {cabrous, and with a thinner cortical fub- 
ſtance, than the other teeth, They have ilio more 

S » roots, 


Wards and downwards. 
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roots, and as theſe roots generally divaricate from each 
other, the partitions of the ſockets between them bear 
a large ſhare of the great preſſure they ſuffer, and hin- 
der it to act on their points. 

The pumerous roots of the dentes molares prevent 
their looſening by the lateral preſſure they ſuffer in grind- 
ing; and as the ſockets in the upper jaw are more ſpon- 
gy, and the teeth are more liable, by their ſituation, to 
fall out, the grinders there have more numerous and 
more ſeparated roots than in the lower jaw. 

According to the diviſion made of the ſkeleton, we 
ſhould now proceed to the deſeription of the trunk of the 
body. But muſt firſt conſider a bone, which cannot well 
be ſaid to belong to either the head or the trunk; nor is 
it immediately joined to any other, and therefore is very 
ſeldom preſerved with ſkeletons, 

The Os Hyoitpts, which is ſituated horizontally 
between the root of the tongue and the larynx, It is 
3 enough named /y-ides, from the reſemblance it 

ears to the Greek letter v, and may, for a clearer de- 
monſtration of its ſtructure, be diſtinguiſhed into its body, 
cornua, and appenticcs, 

The body is the middle broad part, convex before, 
and hollow behind, The convex fore-part is divided 
into two, by a ridge, into the middle of which the mylo- 
hyoidei, and into the ſides the ſtylo-hyoidei, muſcles 
ate inſerted. Above the ridge, the bone is horizontal, 
bat pitted in the middle by the infertion of the two ge- 
rio-hyoidei muſcles, and a little hollowed more laterally 
by the baſiogloſſi. Relow the ridge, it is convex, but 
a little flatted in the middle by the ſterno-hyoidei, and 
pitted more externally by the coraco-hyoidei The 
concavity behind faces backwards and downwards to re- 
ceive the thyroid cartilage, when the larynx and the os 


the ſterno hyoidei and hyothyroidei muſcles; and to its 
upper edge, the ligamentous membranes of the epiglotis, 
tongue, and thyroid cartilage, are fixed. 

The cornua of the os hyoides are ſtretched backwards 
from each fice of its body, where often a ſmall furrow 
points out the former ſeparation, —— Theſe cornua are 
not always ftreight, nor of equal length; their two 
plain ſurſaces land obliquely ſlopping from above, gut- 
Into the external, the cerato 
loſſus is inferted above, and the thyro-hyoideus muſcle 
elow; and to the one behind, the ligamentous mem- 
brane of the tongue an! larynx adheres. Each of the 
cornua becomes gradually ſmaller, as it is extended from 
the baſe; but ends in a round rabercle, from which a 
moveable cartilage ſtands out, which is con.-:ted to the 
upper proceſs of the cartilago thyroidea, 

Where the body of the os hyoides joins on each ſide 
with its cornua, a ſmall ftyliform proceſs, called appen- 
dix, riſes upwards and backwards, into which the muſ- 
cul: ſtylo-hyoidei alteri, and part of the hyo-glaſi muſ- 
cles are fixed, 

The {ub{tance of the os hyoides is cellular, but cover- 
ed with à firm external plite, which is of faihcient 
ſtrength ro bear the actions of ſo many muſcles as are in- 
ſerted into it, 

It is rot articulated with any bone of the body, ex- 


hyoides are pulled towards each other by the action of 
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cept by means of the muſcles ard ligaments men- 


tioned, | 

The uſe of the os hyoides, is to ſerve as a ſolid lever 
for the muſcles to act with, in raiſing or depreſſing the 
tongue and larynx, or in enlarging and diminiſhing the 
capacity of the fauces, | 


OT THE TROUMNK:; 
Tart Trvxx coaſiſts of the ſpine, pelvis, and 


thorax, 

The Sin is the long pile of bones extended from 
the condyles of the occiput to the end of the romp. It 
ſomewhat reſembles two unequal pyramids joined in a 
common baſe, It is not, however, ſtreight; for its up- 
per part being drawn backwards by ſtrong muſcles, it 
gradually advances forwards, to ſapport the ceſophagus, 
veſſels of the head, Ce. Then it turns backwards, to 
make place enough for the heart and lungs. It is next 
bended forwards, to ſupport the viſcera of the abdomen. 
It afterwards turns backwards, for the enlargement of 
the pelvis, And, laſtly, it is reflected forwards, for ſu- 
ſtaining the loweſt great gut. 

The ſpine is commonly divided into true and falſe 
vertebræ; the former conſtituting the Jong upper pyra- 
mid, which has its baſe baſe below, while the falſe ver- 
tebræ make the ſhorter lower pyramid, whoſe baſe is 
above. 

The Taut VITE AE are the twenty-four upper 
bones of the ſpine, on which the ſeveral motions of the. 
trunk of our bodies are performed; from which uſe they 
have juſtly got their name, 

Euch of theſe vertcbrz is compoſed of its body and 
proceſſes, | 

The body is the thick ſpongy fore-part, which is con- 
vex before, concave backwards, horizontal and plam in 
moſt of them above and below, Numerous ſmall 
holes, eſpecially on the fore and back-part of their ſur- 
face, give m_ to their veſſels, and allow the ligaments 
to enter their ſubilance. The edges of the body of 
each vertebra are covered, etpecially at the fore · part, 
with a ring of bone firmer and more ſolid than the ſub- 
ſtance of the body any where elſe. Theſe rings are of 
great uſe in preventing the ſpongy bodies from being 
broken in the motions of the trunk. 

Between the bodies of each two adjoining vertebre, 
a ſubſtance between the nature of ligament and cartilage 
is interpoſed; which ſeems to confilt of concentrical 
curve fibres, when it is cut horizontally; but when it is 
divided perpendicutarly, the fibres appear oblique and de- 
cuſſating each other. The outer part of the interver- 
tebral ligaments is the moi ſolid and hard; and they gra- 
dually become ſofter till they are almoſt in the form cf a 
glairy liquor in the centre; and therefore theſe ſub- 
ſtances were not improperly called mucons ligaments by 
the ancients, The external fibrovs part of each is capa- 
ble of being greatly extended, and of being comyr- fed into 


a very ſmall ſpace, whilit the middle fluid part is inedm- 


preſſible, or nearly ſo; and the parts of this | gament 
between the circumference and centre approach in their 
properiucs to either, in proportion to their mure fold 

or 
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or more fluid texture. The middle point is therefore a 
fulcram or pivot, on which the motion of a ball and 
ſocket may be made, with ſuch a gradual yielding of the 
ſubſtance of the ligament, in whichever direction our 
ſpines are moved, as ſaves the body from violent ſhocks, 
and their dangerous conſequences. This ligamento- 
cartilaginons ſubſtance is firmly fixed to the horizontal 
ſurfaces of the bodies of the vertebræ, to connect them, 
in which it is aſſiſted by a ſtrong memranous ligament, 
which lines all their concave 1" and by ſtill a 
ſtronger ligament, that covers all their aaterior convex 
ſarface. 

From each ſide of the body of cach vertebra, a bony 
bridge is produced backwards, and to a fide ; from the 

ſterior end of which, one flanting proceſs riſes and an- 
other deſcends ; the ſmooth, and what is generally the 
flatteſt ſide of each of theſe four proceſſes, which are 
called the i, is covered with a ſmooth cartilage; 
and the two lower ones of each vertebra, are fitted to, 
and articulated with the two upper or alceading oblique 
2 of the vertebra below, having their articular 
igaments ſixed into the rough line round their edges. 

From between the oblique proceſſes of each ſide the 
vertebra is ſtretched out laterally into a ptoceſs that is 
named tranſverſe. 


From the back - part of the roots of the two oblique, 


and of the tranſverſe proceſs of each fide, a broad ob- 
hique bony plate is extended backwards, where theſe 
meet, the ſ:renth proceſs of the vertebræ takes its riſe, 
and ſtands out backwards: This being generally ſharp 
pointed, and narrow edged, has therefore been called 
ſpinal proceſs ; from which this whole chain of bones 
has got its name, 

Beſides the common ligament which lines all the in- 
ternal ſurface of the ſpinal proceſſes, as well as of the 
bodies, there are particular ligaments that connect the 
bony bridges and proceſſes of the eontiguous vertebræ to- 

her, 

The ſabſtance of the proceſſes is conſiderably ſtronger 
und firmer, and has a thicker external plate than the bo- 
dies of the vertebræe have. 

The ſeven proceſſes form a concavity at their fore- 
— which, joined to the one at the back- part of the 

ies, makes a great hole, and the holes of al! the ver- 
tebtæ form a long large conduit, for containing the ſpi- 
nal marrow, —-In the upper and lower edge of each la- 
tetal bridge, there is a notch, Thelc are ſo adapted to 
each other in the contiguous vertebre, as io form a 
round hole in each fide between each two vertebre, 
through which the nerves that proceed from the ſpinal 
marrow and its blood - veſſels paſs. 

The articulations then of theſe true verttbre are 
plainly double; for their bodies are joined by the inter- 
vening cartilage above deſcribed, and their ollique pro- 
ce ſſes being tipped with cartilages, are ſo connected by 
their ligaments, as to allow a ſmall degree of motion to 
all Gdes, 

The true vertebte ſerve to give us an erect poſture ; 
to allow ſufficient and ſecure motion ta the head, neck, 
and trunk of the boy, and to ſupport aud detetd the 
bowels, and other ſoft parts, 


T | 


O M * 167 


Though the true vertebre agree in the general ſtruc- 
ture which we have hitherto deſcribed ; yet becauſe of 
Teveral ſpecialities proper to a particular number, they 
are commonly divided into three claſſes, viz. cervical, 
dorſal, and lumbar. 

e cervical are the ſeven uppermoſt vertebrz ; which 
are diſtioguiſhed from the reſt by theſe marks. Their 
bodics are ſmaller and more ſolid than any others, and 
flatted on the fore-part, to make way for the œſophagus; 
or rather this flat figure is owing to the prefſure of that 
pipe, and to the action of the longi colli and anterior 
recti muſcles. They are alſo flat behind, where ſmall 
proceſſes riſe, to which the internal ligaments are fixed, 
The upper ſurface of the body of each vertebra is 
made hollow, by a Qanting thin proceſs which is raiſed 
on cach fide :— The lower Pirface is alſo excavated, but 
in a different manner ; for here the poſterior edge is rai- 
ſed a little, and the one before is produced a conſider- 
able way. Hence we ſee how the cartilages between 
thoſe bones are firmly connected, and their articulations 
are ſecure, 

The cartilages between theſe vertebre are thick, e- 
ſpecially at their fore-part; which is one reaſon why 
the vertebrz advance forward as they deſcend, and have 
larger motion. 

Fhe oblique proceſſes of theſe bones of the neck more 
juſtly deſerve that name than thoſe of any other vertebrz, 
They are ſituated flanting ; the upper ones having their 
ſmooth and almoſt flat ſurfaces facing obliquely back- 
wards and upwards, while the inferior oblique proceſſes 
have their ſurfaces facing obliquely furwards and dou u- 
wards, 

The tranſverſe proceſſes of theſe vertebrz are framed 
in a different manner from thoſe of any other bones of 
the ſpine : For beſides the common tranſverſe proceſs 
riſing from between the oblique proceſſes of each fide, 
there is a ſecond one that comes out from the ſide of the 
body of each vertebra; and theſe two proceſſes, after 
leaving a circular hole for the paſſage of the cervical ar- 
tery and vein, unite, and are conſiderably hollowed at 
their upper part, with ning ſides, to protect the nerves 
that pals ia the hollow; and at lail each ſide terminates 
in an obtuſe point, for the 1afertion of muſcles, 

The ſpinal procefizs of theſe cervical bones Rand 
nearly ſlicight backwards, arc ſhorter than thoſe of any 
other vertebrz, and are forked or double at their ends; 
and hence allow a more convenient inſertion to muſcles. 

So far moſt of the cervical vertebtæ agree ; but they 
bare ſome particalar differences, which oblige us to con- 
ſider them ſeparately. 

The firit, trom its uſe of ſupporting the head, has the 
name of atlas; and is alſo called epiſtreplea, from the 
motion it pertorias un the f2cond, 

The utlas, comrary to all the other vertebr cf the 
ſpine, has no bedy ; but, infſtcad of it, there is a bony 
arch, Ia the convex fore-part of which, a fall 
riſing appcars, where the mufculi longi coll arc infort- 
ed; and, on each fide of this protuberance, @ ſmall ca- 
vity may be obſerved, where the recti interni nurores 
take their riſe. The upper and lower parts of the 


arch ate rough and unequal, where the ligaments that 


connect 


* 
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connect this vertebra to the os occipitis, and to the ſe- 
cond vertebra, arc fixed. The back-part of the arch 
is concave, ſmooth, and covered with a cartilage, in a 
1ecent ſubject, to receive the tooth-like proceſs of the 
ſecond vertebra. In a fir{t vertebra, from which the 
Tecond has been ſeparated, this hollow makes the paſ- 
{ſage for the ſpinal marrow to ſeem much larger than it 
really is: On each fide of it a ſmall rough ſinuoſity may 
be remarked, where the ligaments going to the ſides of 
the tooth- like proceſs of the following vertebra are faſt- 
enced ; and on each fide, a ſmall rough protuberance and 
depreſſion is obſervable, where the tranſverſe ligament, 
which ſecures the tooth-like proceſs in the ſinuoſity, is 
fixed, and hinders that procefs from injutiag the medul- 
I ſpinalis in the flections of the head. 

Ihe atlas has as little ſpinal proceſs as body; but in- 
ſtead thereof, there is a large bony arch, that the muſ- 
cles which paſs over this vertebra at that place might 
not be hurt in extending the head. 

The ſuperior oblique proceſſes of this atlas are large, 
oblong, hollow, and more horizontal than in any other 
vertebra, They riſe more in their external than in- 
ternal brim; by which their articulations with the con- 
dyloid of the os occipitis are firmer,——Under the ex- 
ternal edge of each of theſe oblique proceſſes, is the ſoſ- 
ſa, or deep open channel, in which the vetebral arte- 
ries make the circular turn, as they are about to enter 
the great foramen of the occipital bone, and where the 
tenth pair of nerves goes out, The inferior oblique 
procefies extending from within outwards and down- 
wards, are large, concave, and circular, So that this 
vertcbra, contrary to the other ſix, receives the bones 
with which it is articulated both above and below, 

The tranſverſe proceſſes here are not much hollowed 
or forked, but are longer and larger than thoſe of any 
other vertebra of the neck, for the origin and inſertion 
of ſeveral muſcles. 

The hole for the ſpinal marrow is larger in this than 
in any other vertcbra, not only on account of the mar- 
row being largeſt here, but alſo to prevent its being hurt 
by the motions of this vertebra on the ſecond one. 
This large hole, and the long traverſe proceſles, make 
this the broadelt vertebra of the neck. 

The condyles of the os occipit's move forwards and 
backwards in the ſuperior oblique proceſſes of this verte- 
bra; but from the figure of the bones forming theſe 
joints, it appears, that very little motion can here be al- 
r to either lde; and there mult be ſtill leſs circular 
motion. 

Tue ſecond vertebra colli is called d-»tata, from the 
tooth-like proceſs on the upper part of its body, 

The body of this vertchra is ſomewhar pyramidical, 
being large, and produced downwards, efpecially at its 
fore-fide, to enter into a hollow of the vertebra below; 
while the upper part has a ſquare proceſs with a ſmall 
point ſtanding out from it. This it is that is imagined 
to reſemble a tooth, and has given name to the verte- 
bra,—The ſide of this ahead on which the hollow of 


the anterior arch of the firſt vertebra plays, is convex, 


{mooth, and covered with a cartilage; and it is of the 


ng form behind, for the ligament, which is extended 
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tranſverſely from one rough protuberance of the firſt ver- 
tebra to the other, and is cartilaginous in the middle, to 
move on 1t, 

The ſuperior oblique proceſſes of this vertebra den- 
tara are large, circular, very nearly in an horizontal po- 
fition, and flightly convex, to be adapted to the inferior 
oblique proceſſes of the firſt vertebra, 

The tranſverſe proceſſes of the vertebra dentata are 
ſhort, very little hollowed at their upper part, and not 
forked at their ends; and the canals through which the 
cervical arteries paſs, are reflected outwards about the 
middle ſubſtance of each proceſs; ſo that the courſe of 
theſe veſſels may be directed towards the tranſverſe pro- 
ceſſes of the firſt vertebra, | 

The ſpinal proceſs of this vertebra dentata is thick, 
ſtrong, and ſhort, to give ſufficient origin to the muſculi 
recti majores, and obliqui inferiores, and to prevent the 
contuſion of theſe and other muſcles in pulling the head 
back, 

The third vertebra of the neck is by ſome called axis; 
but this name is applied to it with much leſs reaſon than 
to the ſecond. This third, and the thr-e below, have 
nothing particular in their ſtructure ; but all their parts 
come under the general deſcription formerly given, each 
of them being larger as they deſcend, 

The ſeventh vertebra of the neck is near to the form 
of thoſe of the back, having the upper and lower ſurfaces 
of its body leſs hollow than the others :—The oblique 
proceſſes are more perpendicular z—neither ſpinal nor 

-rranſverſe proceſſes are forked, —This ſeventh and the 
ſixth vertebra of the neck have the hole in each of their 
tranſverſe proceſſes, more frequently divided by a ſmall 
croſs bridge, that goes between the cervical vein and ar- 
tery, than any of the other vertebræ. 

The twelve dorſal may be diſtinguiſhed from the other 
vertebræ of the ſpine by the following marks. 

Their bodics are of a middle ſize, berwixt thoſe of 
the neck and Joins ;—they are more convex before than 
either of the other two forts; and are flatted larerally 
by the preſſure of the ribs, which are inſerted into ſmall 
cavities formed in their ſides, This flatting on their ſides, 
which makes the figure of theſe vertebre almoſt an half 
oval, is of good uſe; as it affords a firm articulation to 
the ribs, allows the trachea arteria to divide at a ſmall 
angle, and the other large veſſels to run fecure ſrom-rhe 
action of rhe vital organs. Theſe bodies are more 
concave behind than any of the other two claſſes.— 
Their upper and lower ſurfaces are horizontal, 

The cartilages interpoſed between the bodies of theſe 
vertebr# are thinner than in any other of the true verte- 
bre; and contribute to the concavity of the ſpine in the 
thorax, by being thinneſt at their fore part. 

The oblique proceſſes are placed almoſt perpendicular; 
the upper ones ſlantiag but a little forwards, and the low- 
er ones flanting as muth backwards. — They have not as 
much convexity or concavity us is worth remarkino.— 
Between the oblique proceſſes of oppoſite ſides, ſeveral 
ſharp proceſſes ſtand out from the upper and lower parts 
of the plates which join to form the ſpioal proceſs ; wto 
theſe ſharp proceſſes ſtrong Vgaments are Hxed, for con- 
necting the vertebtæ. 
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The tranſverſe proceſſes of the dorſal vertebræ are 
long, thicker at their ends than in the middle, and turn- 
ed obliquely backwards. 

The ſpinal proceſſes are long, ſmall pointed, and flo- 
ping downwards and backwards; from their upper and 
back-part a ridge riſes, which is received by a ſmall 
channel in the fore-part of the ſpinal proceſs immediate- 
ly above, which is here connected to it by a ligament. 

The conduit of the ſpiaal marrow is here more circu- 
lar, but, correſponding to the ſize of that cord, is ſmall- 
er than in any of the other vertebre, and a larger ſhare 
of the holes in the bony bridges, for the tranſmiſſion of 
the nerves, is formed in the vertebra above, than in the 
one below. 

The connection of the dorſal vertebrz to the ribs, the 
thinneſs of their cartilages, the erect ſituation of the o- 
blique proceſſes, the length, ſloping, and connection of the 
ſpinal proceſſes, all contribute to reſtrain theſe vertebræ 
from much motion, which might diſturb the actions of 
the heart and lungs; and, in conſequence of the little 
motion allowed here, the intervertebral cartilages ſooner 
ſhrivel, by becoming more ſolid : And therefore, the ſirſt 
remarkable curvature of the ſpine obſerved, as people 
advance to old age, is in the leaſt ſtretched vertebrz of the 
back; or old people firſt become round - ſhouldered. 

The bodies of the four uppermoſt dorſal vertebrz de- 
viate from the rule of the vertebræ, becoming larger as 
they deſcend; for the firit of the four is the largeſt, and 
the other three below gradually become ſmaller, to allow 

the trachea and large veſſelz to divide at ſmaller angles. 
Ihe two uppermoſt vertebrz of the back, inſtead of 
being very prominent forwards, are flatted by the action 
of the muſculi lonęi colli and recti majores. 

The proportional ſize of the two little, depreſſions in 
the body of each vertebra, for receiving the heads of 
the ribs, ſeems to vary in the following manner ; the de- 
preſſion on the upper edge of each vertebra decreaſes as 
far down as the fourth, and after that increaſes, 

The tranſverſe proceſſes are longer in each lower ver- 
tebra to the ſeventh or eighth, with their ſmooth ſur- 
faces, for the tubercles of the ribs, facing gradually 
more downwards; but afterwards, as they deſcend, they 
become ſhorter, and the ſmooth ſurfaces are directed more 
upwards, 

The ſpinous proceſſes of the vertebræ of the back be- 
come gradually longer and more ſlanting from the firſt, 
as far down as the eighth or ninth vertebra; from which 
they manifeſtly turn ſhorter and more ere, | 

The firſt vertebra, beſides an oblong hollow in its low- 
er edge, that aſſiſts in forming the cavity wherein the ſe- 
cond rib is received, has the whole cavity for the head 
of the firſt rib formed in it. 

The ſecond has the name of axillary, without any 
thing particular in its (tructure, 

The eleventh often has the whole cavity for the ele- 
venth rib in its body, and wants the ſmooth ſurface on 
each tranſverſe proceſs, | > 

The rwelfth always receives the whole head of the laſt 
rib, and has no ſmooth ſutface on its tranſverſe proceſſes, 
which are very ſhort, The ſmooth ſurfaces of its in- 


ferior oblique proceſſes face outwards as the lumbar do. 
Ver. I. 
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—— And we may ſay in general, that the upper vertcbrz 
of the back leſe gradually their reſemblance to thoſe of 
the neck, and the lower ones come nearer to the figure 
of the lumbar. , 

The loweſt order of the true vertebre is the lumbar, 
which are five bones, that may be diſtiaguiſhed from any 
others by theſe marks: 1. Their bodies, though of a 
circular form at their fore-part, are ſomewhat oblong 
from one ſide to the other ; which may be occaſioned by 
the preſſure of the large veſſels, the aorta and cava, and 
of the viſcera. The epiphyſes on their edges are larger, 
and therefore the upper and lower ſurfaces of their bo- 
dies are more concave than in the vertebræ of the back. 
2. The cartilages between theſe vertebre are much the 
thickeſt of any, and render the ſpine convex within the 
abdomen, by their greateſt thickneſs being at their fore- 
part. 3. The oblique proceſſes are ſtrong and deep; 
thoſe in oppolite ſlides being almoſt placed in parallel 
planes; the ſuperior, which are concave, facing in- 
wards, and the convex inferior ones facing outwards: 
and therefore each of theſe vertebtæ receives the one a- 
bove it, and is reccived by the one below; which is not 
ſo evident in the other two claſſes already deſcribed. 
4. Their tranſverſe procefſes are ſmall, long, and al- 
moſt erect, for allowing large motion to each bone, and 
ſufficieat inſertion to muſcles, and for ſupporting and de- 
fending the internal parts. $5, Betwixt the roots of the 
ſuperior oblique and tranſverſe proceſſes, a ſmall protu- 
beragce may be obſerved, where ſome of the muſcles 
that raiſe the trunk of the body are inſerted, 6. Their 
{pinal proceſſes are ſtrong, ſtreight, and horizontal, with 
broad flat ſides, and a narrow edge above and below; 
this laſt being depreſſed en each fide by muſcles. And 
at the root of theſe edpes, we fee rough ſurfaces for fix- 
ing the ligaments. 7. The canal for the numerous 
cords, called cauda equina, into which the ſpinal mar- 
row divides, is rather larger in theſe bones than what 
contains that marrow in the verttbra of the back. 
8. The holes for the paſſage of the nerves are mare e- 
qually formed out of both the contiguous vertebtæ than 
in the other claſſes; the upper one furniſhes however the 
larger ſhare of each hole. 

The thick cartilages between theſe lumbar vertebræ, 
their deep oblique proceſſes, and their erect ſpinal pro- 
ceſſes, are all. fit for allowing large motion; though it 
is not ſo great as what is performed in the neck; which 
appears from comparing the arches which the head de- 
ſcribes when moving on the neck, or the loins only. 

The lumbar vertebræ, as they deſcend, have their ob- 
lique proceſſes at a greater diſtance from each other, and 
facing more backwards and forwards. 

Both tranſverſe and ſpinal proceſſes of the middlemoſt 
vertcbrz of the loins are longeſt and thickeſt; in the ver- 
tebtæ above and below they are leſs : ſo that theſe pro- 
ceſſes of the brit and fifth are the leaſt, to prevent their 
itriking on the ribs or ofia illum, or their bruiſing the 
muſcles in the motions of the ſpine, 

The ephiphyſcs round the edges of the bodies of the 
lumbar vertebrz arc molt raifed in the two lowelt, which 
conſequently make them appear hollower in the middle 
than the others are, 
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The body of the fifth vertebra is rather thinner than 
that of the fourth. The ſpinal proceſs of this fifth is 
ſmaller, and the oblique proceſſes face more backwards 
and forwards than in any other lumbar vertebra. 

The FalsE VeRrTEBR& compoſe the under pyramid 
of the ſpine. They are diſtinguiſhed from the bones al- 
ready deſcribed juſtly enough by this epithet of /a//* ; 
becauſe, though each bone into which they can be di- 
vided in young people, reſembles the true vertebre in 
figure, yet none of them contribute to the motion of the 
trunk of the body ; they being intimately united to each 
other in adults; except at their lower part, where they 
are moveable ; whence they are commonly divided into 
two bones, os ſacrum and coccygit. 

Os Sacrvn, is ſo called from being offered in ſacri- 
fice by the ancients, is of an irregular triangular ſhape, 
broad above, narrow bclow, convex behind, for the ad- 
vantageous origin of the muſcles that move the ſpine 
and thigh backwards; and concave behind, for enlar- 
ging the cavity of the pelvis.— Four tranſverſe lines 
of a colour different from the reſt of the bone, which 
are ſeen on its fote- part, are the marks of diviſion of 
_ five different bones of which it conſiſts in young per- 

ons. 

The ſore · part of the os ſacrum is ſmooth and flat, to 
allow a larger ſpace for the contained bowels, without a- 
ny danger of hurting them — Ihe back-part of it is al- 
moſt ſtreight, without ſo large a cavity as the vertebre 
have. — he bridges between the bodies and proceſſes of 
this bone, are much thicker, and in proportion ſhorter, 
than in the former claſs of bones. —The — cf theſe 
croſs-bridges is very remarkable in the three upper 
bones, and is well-proportioned to the incumbent weight 
of the trunk of the body, which theſe bridges ſuſtain in 
a tranſverſe, conſequently an unfavourable, ſituation, 
when the bady 1s erect. 

There are only two oblique proceſſes of the os ſacrum; 
one ſtanding out on each fide from the upper part of the 
firſt bone. Their plain erect ſurfaces fe backwards, 
and are articulated with the inferior oblique proceſſes of 
the lait vertebra of the loins, to which each of theſe pro- 
ceſſes is connected by a ſtrong ligament, which riſes from 
a ſcabrous cavity round their roots, where mucilaginous 
glands are alſo lodged, —lnſtead of the other oblique 
proceſſes of this bone, four rough tubercles are to be 
feen on each fide of its ſurface behind, from which the 
muſculus ſacer has its origin. : 

he tranſverſe proceſies here are all grown together 
into one large ſtrong oblong proceſs on each fide ; which, 
fo far as it anſwers to the firſt three bones, is very thick, 
and divided into two irregular cavities, by a long perpen- 
dicular ridge. The foremoſt of the two cavities has 
commonly a thin cartilaginous kin covering it in the re- 
cent ſubject, and is adapted to the unequal protuberance 
of the os ilium, and a ſtrong ligament connects the cir- 
cumference of theſe furfaces of the two bones, The 
cavity behind is divided by a tranſverſe ridge into two, 
where ſtrong ligamentous ſtrings that go from this bone 
to the os ilium, with a cellular ſabſtance containing mu- 
cus, are lodged. 

The rrautverſe proceſſes of the two laſt bones of the 
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os ſacrom are much ſmaller than the former, ———At 
their back-part, near their edge, a knob and oblong flat 
ſurface give riſe to two ſtrong ligaments which are ex- 
tended to the os iſchium; and are therefore called 22 
ciatic, 
f The ſpinal proceſſes of the three uppermoſt bones of 
the os — appear ſhort, ſharp, and almoſt erect, 
while the two lower ones are open behind; and ſome- 
times a little knob is to be ſeen on the fourth, though 
generally it is bifurcated, without the two legs meeting 
into a ſpine; in which condition alſo the firſt is often to 
be ſeen. The muſculus latiſſimus, and longiſſimus dorſi, 
ſacrolumbalis, and glutæus maximus, have part of their 
origins from theſe ſpinal proceſſes. 6 

The canal between the bodies and proceſſes of this 
bone, for the cauda equina, is triavgular 3 and becomes 
ſmaller as it deſcends, as the cauda alſo does. Be- 
low the third bone, this paſſage is no more à complete 
bony canal, but is open behind; and is only there de- 
fended by a ſtrong ligamentous membrane ſtretched over 
it, which, with the muſcles that cover it, and are very 
prominent on each fide, is a ſafficient defence for the 
bundle of nerves within, 

At the root of each oblique proceſs of this bone, the 
notch is conſpicuous, by which, and ſuch another in the 
laſt vertebra of the loins, a paſſage is left for the twenty- 
fourth ſpinal nerve; and, in viewing the os ſacrum, 
either before or behind, four large holes appear in each 
fide, in much the ſame height, as where the marks of 
the union of its ſeveral bones remain. Some of the lar- 
geſt nerves of the body paſs through the anterior holes ; 
and ſuperficial grooves running outwards from them in 
different directions, ſhew the courſe of theſe nerves. 
From the intervals of theſe grooves, the pyriſormis muſ- 
cle chietly riſes. The holes in the back-part of the 
bone are covered by membranes which allow ſmall nerves 
to paſs through them. The two uppermoſt of theſe 
holes, eſpecially on the fore-ſide, are the largeſt; and 
as the bone deſcends, the holes turn ſmaller. Some- 
rimes a notch is only formed at the lower part in each 
fide of this bone; and in other ſubjects there is a hole 
common to it and the os coceygis, through which the 
rwenty-ninth pair of ſpinal nerves paſſes ; and frequently 
a bony bridge is formed on the back - part of each fide by 
a proceſs ſent up from the back-part of the os coceyg:s, 
and joined to the little knobs which the laſt bone of the 
os ſacrum has inſtead of a ſpinal proceſs. Under this 
bridge or jugum, the twenty-ninth pair of ſpinal nerves 
runs in its courſe to the common holes juſt now de- 


ſcribed. 


The fubſtance of the os ſacrum is very ſpongy, with- 
out any conſiderable ſolid external plates, and is hghter 
proportionally to its bulk than any other bone in the bo- 
dy; but is ſecured from injuries by the thick muſcles 
that cover it behind, and by the ſtrong ligamentous 
membranes that cloſely adhere to it. 

This bone is articulated above to the laſt vertebra of 
the loins, in the manner that the lumbar vertebre are 
joined; and therefore the ſame motions may be perform- 
ed here, The articulation of the lower part of the os 


ſacrum to the os coccygis ſeems well enough adapted for 
allowing 
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allowing conſiderable motion to-this laſt bone, was it not 
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much confined by ligaments. Laterally, the os ſacrum 
is joined to the oſſa ilium by an immoveable ſynchon- 
droſis. \ 

The uſes of the os ſacrum are, to ſerve as the com- 


mon baſe and ſupport of the trunk of the body, to guard 


the nerves A from the end of the ſpinal mar- 
row, to defend the back-part of the pelvis, and to af- 
ford ſufficient origin to the muſcles which move the trunk 
and thigh. 

Os Coccycrs, or rump-bone, is that triangular 
chain of bones depending from the os ſacrum; each bone 
becoming ſmaller as they deſcend, till the laſt ends almoſt 
in a point. The os coccygis is convex behind, and con- 
cave before; from which crooked pyramidal figure, 
which was thought to reſemble a cuckow's beak, it has 
got its name, _ 

This bone conſiſts of four pieces in people of middle 

age: In children, very near the whole of it is carti- 
lage: In old ſubjects, all the bones are united, and 
become frequently one continued bone with the os ſa- 
crum, 
The higheſt of the four bones is the largeſt, with 
ſhoulders extended farther to each fide than the end of 
the os ſacrum; — the upper ſurface of this bone is a little 
hollow. From the back of that bulbous part called its 
ſhoulders, a proceſs often riſes up on each fide, to join 
with the bifarcated ſpine of the fourth and fifth bones 
of the os ſacrum, to form the bony bridge mentioned in 
the deſcription of the os ſacrum. Immediately below 
the ſhoulders of the os coccygis, a notch may be remark- 
ed in each fide, where the thirtieth pair of the ſpinal 
nerves paſſes, The lower end of this bone is form- 
ed into a {mall hcad, which very often is hollow in the 
middle. . 

The three lower bones gradually become ſmaller, and 
are ſpongy ; but are ſtrengthened by a ſtrong ligament 
which covers and connects them. Their ends, by 
which they are articulated, are formed in the ſame man- 
ner as thoſe of the firſt bone are. 

The lower end of the fourth bone terminates in a 
rough point, to which a cartilage is appended. 

Jo the lides of theſe bones of the os coccygis, the 
coccygei muſcles, and part of the levatores ant, and of 
the gluter maximi, are fixed. 

The os coccygis ſerves to ſuſtain the inteſlinum rec- 
rum; and, in order to perform this ofhice more eſfectu- 
ally, it is made to turn with a curve forwards ; by which 
alſo the bone itſelf, as welt as the muſcles and tegu- 
ments, is preſcrved from avy injury, whea we Git with 
our body reclined back. 

The fecond part of the trunk of the ſkeleton, the 
PELvis, is the cyhadrical cavity at the lower part of 
the abdomen, formed by the os ſacrum, os coccygis, 
and offa innominata; which laſt therefore fall now in 
conrſe to be examined. 

The O884 InxOMINATA4 are two large broad bones, 
which form the fore-part and ſides of the pelvis, and the 
lower part of the ſides of the abdomen. In children 
each of theſe bones is evuleatly divided into three; 
which are afterwards ſo inutimately united, that ſcarce 
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the leaſt mark of their former ſeparation remains: not- 
withſtanding, they are deſcribed as conſiſting each of 
three bones, to wit, the os ilium, iſchium, and pubis. 
Os ILtvm, or haunch-bone, is ſituated higheſt of the 
three, and reaches as far down as one third of the great 
cavity into which the head of the thigh-bone is received. 
The external fide of this bone is unequally convex, 
and is called its dorſam;—the internal concave ſurface 
is by ſome (but improperly) named coffa.—— The ſemi- 
circular edge at the higheſt part of this bone, which is 
tipped with a cartilage in the recent ſubject, is named 
the fine, into which the external or deſcending oblique 
muſcle of the abdomen is inſerted; and from it the in- 
ternal aſcending oblique and the tranſverſe muſcles of the 
belly, with the glutzus maximus, quadratus lumborum, 
and latiſſimus dorſi, have their origin, — The ends of the 
ſpine are more prominent than the ſurface of the bone be- 
low them; therefore are reckoned proceſſes. From 
the anterior ſpinal proceſs, the fartorius and faſcialis 
muſcles have their riſe, and the outer end of the doubled 
tendon of the extertal oblique muſcle of the abdomen, 
commonly called Fa{lopins's or Peupart's ligament, is 
fixed to it. The inſide of the poſterior ſpinal pro. 
ceſs, and of part of the ſpine forward from that, is made 
flat and rough where the facro-lumbalis and lougiſhmus 
dorſi riſe; and to its outſide ligaments, extended to the 
os ſacrum and tranſverſe proceſies of the fifth and fourth 
vertebrz of the loins, are fixed, Below the anterioc 
ſpinal proceſs another protuberance ſtands out, which, 
by its ſituation, may be diſtinguiſhed from the former, 
by adding the epithet of inferior, where the muſculus 
rectus tibie has its origin, —Betwixt theſe two anterior 
proceſſes the bone is hollowed where the beginning of 
the ſartorius muſcle is lodged, —Bclow the poſterior 
ſpinal proceſſes, a ſecond protuberance of the edge of 
this bone is in like manner obſervable, which is cloſely 
applied to the os ſacrum.— Under this Jaſt proceſs a 
cunfiderable large niche is obſervable in the os ilium; 
between the ſides of which and the ſtrong ligament that 
is ſtretched over from the cs ſacrum to the ſharp- pointed 
proceſs of the os iſchium of the recent ſubje&, a large. 
hole is formed, through which the muſculus pyrifornns, 
the great ſciatic nerve, and the poſterior crural velicls, 
pals, and are protected from compreſhon, 
The external broad fide, or dorſum of; the os ilium, is 
a little hollow towards the fore part; farther back it is as 
much raiſed ; then is conſiderably concave ; and, laſtly, it is- 
convex. "Theſe incqualines are occaſioned by the actions 
of the muſcles that are ſituated on this ſut face. From 
behind the uppermol! of the two anterior ſpinal proceſſes, 
in ſuch bones as are (lrongly marked by the muſcles, a 
ſemicircular ridge is extended to the hollow paſſage of 
the ſciatic nerve, Between. the ſpine and this ridge, the 
gplutæus medius takes its riſe. Immediately from above 
the loweſt of the anterior ſpinal proceſſes, a ſecond ridge 
is ſtrerched to the niche. Berween this and the former 
ridge, the gluta us minimus has its origin, — On the 
autſide of the poltenor fpiaal proceſſes, the dorſum of 
the os ilinm is flat and rough, where part of the muſcu- 
lus glutæus maximus and pyriformis riſes.— The low- 
eſt part of this bone is the thickelt, and is ſurmed into a 
large 
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large cavity with higu Lrins, to aſſiſt in compoling the 
great acetabulum, 

The internal furface of the os ilium is concave in its 
broadeſt fore part, where the iaternal iliac muſcle has its 
origin, and ſome {hare of the inteſt num ilium and colon 
is lodged. From this large hollow, a ſmall ſinuoſity is 
continued obliquely forwards, at the inſide of the anterior 
inferior ſpinal proceſs, where part of the pſoas and iliacus 
muſcles, with the crural veſſels and nerves, paſs. 
"The large concavity is bounded below by a ſharp ridge, 
which runs from behind forwards , and, being continued 
with ſuch another ridge of the os pubis, forms a line of 
partition between the abdomen and pelvis, Into this 
ridge the broad tendon of the pſoas parvus is inſerted. 

All the internal ſurſace of the os ilium, behind this 
ridge, is very unequal : For the upper part is flat, but 
{porgy, where the ſacro-lumbalis and longiſſimus dorſi 
riſe, Lower down, there is a tranſverſe ridge from 
which ligaments go out to the os ſacrum. Immedi- 
ately below this ridge, the rough unequal cavities and 
prominences are placed, which are exactly adapted to 
thoſe deſcribed on the fide of the os ſacrum. In the 
kime manner, the upper part of this rough furface is po- 
rous, for the firmer adheſion of the ligamentous cellular 
ſubſtance ; while the lower part is more ſolid, and co- 
vered with a thin cartilaginous ſto, for its immovcable 
articulation with the os facrum. 

Os Iscutunx, or 4i5-hone, is of a middle bulk between 
the two other parts of the os innominatum, is ſituated 
loweſt of the three, and is of a very irregular figure.— 
Its extent might be marked by an horizontal line drawn 
near through the middle of the acctabulum; for the up- 

r bulbous part of this bone forms ſome leſs than the 
ower half of that great cavity, and the ſmall leg og it 
riſes to much the ſame height on the other ſide of the 
great hole common to this bone and the os pubis. 

From the upper thick part of the os iſchium, a ſharp 
proceſs, called by ſome ſpinous, ſtands out backwards, 
from which chiefly the muſculus coceygæus and ſuperior 
gemellus, and part of the levator ani, riſe; and the an- 
terior or internal ſacroſciatic ligament is fixed to it, 
Immediately below this proceſs, a ſinuoſity is formed for 
the tendon of, the muſculus obturator interaus. In 
a recent ſubject, this part of the bone, which ſerves as 
a pully on which the obturator muſcle plays, is co- 
vered with a ligamentous cartilage, that, by two or 
three {mall ridges, points out the interitices of the 
ſibres in the tendon of this muſcle, The outer ſur- 
face of the bone at the root of this ſpinous proceſs is 
made hollow by the pyriformis, or iliacus externus 
muſcle, 

Below the ſinvoſity for the obturator muſcle, is the 
great knob or tuberoſity, covered with cartilage or ten- 
don. The upper part of the tuberoſity gives riſe to 
the inferior gemellus nufcle,——To a ridge at the inſide 
of this, the external or poſterior ſacroſciatic kgament is 
{o fixed, that between it, the internal ligament, and the 
ſinuoſity of the os iſchium, a paſſage is left for the inter- 
nal obturator muſcle.— The upper thick ſmooth part 
of the tuber, called by ſome its dorſum, has two ob- 
Jique impreſlions on it. The inner one gives origin, to 
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the long head of the biceps flexor tibi and ſeminervoſus 
muſcles, and the ſemimembranoſus riſes from the exre- 
rior one, Which reaches higher and nezxrer the acetabu- 
lum than the other. The lower, thinner, more ſca- 
brous part of the knob which bends forwards, is alſo 
marked with two flat ſurfaces, whereof the internal is 
what we lean upon in fitting, and the external gives riſe to 
the largeſt head of the triceps adductor femoris. Be- 
tween the external margin of the tuberoſity, and the great 
hole of the os innominatum, there is frequently an obtuſe 
ridge extended down from the acetabulum, which gives 
origin to the quadratus femoris —As the tuber advances 
forwards, it becomes ſmaller, and is rough, for the ori- 


The ſmall leg of it, which mounts upwards to join the 
os pubis, 1s rough and prominent at 4ts edge, where the 
two lower heads of the triceps or quadriceps adduor 
femoris take their riſe. 

The upper and back part of the os iſchium is broad 
and thick; but its lower and fore-part is narrower and 
thinner, 

The os iliam and pubis of the ſame fide are the only 
bones which are contiguous to the os iſchium. 

The Os Pusis, or are- lone, is the leaſt of the 
three parts of the os innominatum, and is placed at the 
upper fore-part of it, The thick largeſt part of this 
bone is employed in forming the acetabulum; from which, 
becoming much fmaller, it is ſtretched inwards to its fel- 
low of the other fide, where again it grows larger, and 
ſends a ſmall branch downwards to join the end of the ſmall 
leg of the os iſchium. The upper fore-part of each os 
pubis is tuberous and rough where the muſculus rectus 
and pyramidalis are inſerted, From this a ridge is ex- 
tended along the upper edge of the bone, in a continued 
line with ſuch another of the os ilium, which divides 
the abdomen and pelvis. "The ligament of Fallopius is 
fixed to the internal end of this ridge, and the — 
hollow below it is made by the pſoas and iliacus internus 
muſcles paſſing with the anterior crural veſſels and nerves 
behind the ligament. Some way below the former 
ridge, another is extended from the tuberous part of the 
os pubis downwards, and outwards towards the acetabu- 
lum ; between theſe two ridges the bone is hollow and 
ſmooth, for lodging the head of the pectineus muſcle, —— 
Immediately below, where the lower ridge is to take the 
turn downwards, a winding nitch is made, which is com- 
prehended in the great foramen of a ſkeleton, bur is 
formed into a hole by a ſubtended ligament in the re- 
cent ſubject, for the paſſage of the poſterior crural nerve, 
an artery, and a vein. The internal end of the os 
pubis is rough and unequal, for the firmer adheſion of 
the thick ligamentous cartilage that connecis it to its ſel- 
low of the other ſide:— The proceſs which goes down 
from that to the os iſchium is broad and rough before, 
where the pracilis and upper heads of the triceps, or ra- 
ther quadriceps adductor femoris, have their origin, 

Betwixt the os iſchium and pubis a very large irregu- 
lar hole is left, which, from its reſemblance to a door 
or (hield, has been called r/yroides. This hole is all, 
except the nitch for the potterior crural nerve, filled up, 
in a recent ſubject, with a ſtrong ligamentous membrane, 

that 
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that adheres very firmly to its circumference. From 
this membrane chiefly the rwo obturator muſcles, exter- 
nal and internal, take their riſe, ——The great deſign of 
this hole, belides rendering the bone lighter, is to allow 
a ſtrong enough origin to the obturator muſcles, and 
ſuffcient ſpace for lodging their bellies, that there may 
be no danger of diſturbing the functions of the contained 
viſcera of the pelvis by the actions of the internal, nor 
of the external being bruiſed by the thigh-bone, eſpecial- 
ly by its leſſer trochanter, in the motions - of the thigh 
inwards, —— The bowels ſometimes make their way 
through the nitch for the veſſels, at the upper of 
this-thyroid hole, which cauſes a hernia in this 6 nk 

In the external ſurface of the oſſa innominata, near 
the outſide of the great hole, a large deep cavity is form- 
ed by all the three bones conjunctly: For the os pubis 
conſtitutes about one fifth; the os ilium makes ſomething 
leſs than two fifths, and the os iſchium as much more 
than two fifths. The brims of this cavity are very high, 
and are (till much more enlarged by the ligamentous car- 
tilage, with which they are tipped in 4 recent ſubject. 
From this form of the cavity it has been called acetabu- 
lum; and, for a diſtinguiſhing character, the name of the 
bone that conſtitutes the largeſt ſhare of it is added; 
therefore acetabulum ei, iſchti is the name this cavity 
commonly bears. Round the baſe of the ſupercilia 
the bone is rough and unequal, where the capſular liga- 
meat of the articulation is fixed, Tbe brims at the 
upper and back-part of the acetabulum are much larger 
and higher than any where clic ; which is very neceſſary 
to prevent the head of the femur from ſlipping our of its 
cavity at this place, where the whole weight of the bo- 
dy bears upon it, and confequently would otherwiſe be 
conſtantly in danger of thruſting it out. As theſe 
brims are extended downwards and forwards, they be- 
come leſs; and at their internal lower part a breach is 
made in them; from the one fide of which to the other, 
a ligament is placed in the recent ſubject; under which a 
large hole is left, which contains a fatty cellular ſubſtance 
and veſſels.———Beſides this difference in the height of 
the brims, the acetabulum is otherwiſe unequal : For 
the lower internal part of it is deprefſed below the carti- 
lagiaous ſarface of the upper-part, and is not covered 
with cartilage; into the upper-part of this particular de- 

ion, where it is deepet? and of a ſemilunar form, the 
— of the thigh-bone, commonly called the round 
one, is inſerted ; while in its more ſuperficial lower part 
"the large mucilaginous gland of this joint is lodged, The 
largeſt ſhare of this ſeparate depteſhon is formed in the 
os iſchium. 

The offa innominata are joined at their back - part to 
each ſide of the os ſacrum by a ſort of ſuture, with a very 
thin intervening cirtilage, which ſerves as ſo much glue 
to cement theſe bones together; and ſtrong ligaments go 
from the circumference f this unequal ſurface to con- 
ne& them more firmly. The ofa innominata are con- 
nected together at their fore-part by the ligamentous car- 
tilage interpoſed between the two offs pubis,—Theſc bones 
can therefore have no motion in a natural ſlate, except 
_—_ is common to the trunk of the body, or to the os 

acrum. N 
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Each os innominatum affords a ſocket (the acet 
lum) for the thigh-bones to move in, and the trunk 
the body rolls here ſo much on the heads of the thigh- 
bones, as to allow the molt conſpicuous motions of the 
trunk, which are commonly thought to be performed by 
the bones of the ſpine. 

The pelvis then has a large open above where it is 
continued with the abdomen, is ſtrongly fenced by bones 
on the ſides, back, and fore-part, and appears with a 
wide opening below, in the ſkeleton; but, in the recent 
ſubject, a confiderable part of the opening is filled by 
the ſacroſciatic ligaments, pyriform, internal obturator, 
levatores ani, gemini, and coccygzi muſcles, which ſup- 
port and protect the contained parts better than bones 
could have done; fo that ſpace is only left at the loweſt 

art of it, for the large excretories, the veſica urinaria, 
inteſtinum rectum, and in females, the uterus, to diſ- 
charge themſclves. 

The Tuo Ax, or chef, reaches from below the neck 
to the belly; and, by means of the bones that guard it. 
is farmed into a large cavity: The figure of which is 
ſomewhat conoidal. ; 

The bones which form the thorax are the twelve dor- 
ſal vertebre behind, the ribs on the ſides, and the fer- 
num before. 

The vertebræ have already been deſcribed as part of 
the ſpine. 

The Riss, or ce, (as if they were cuflades, or 
guards, to thoſe principal organs of the animal machine, 
the heart and lungs), are the long crooked bones placed 
at the fide of the cheſt, in an oblique direction down- 
wards in re{pe& of the back-· bone. Their number is 
generally twelve on each fide; though frequently cleven 
or thirteen have been found. | 

The ribs are all concave internally ; where they 
are alſo made ſmooth by the action of the contain- 
ed parts, which, on this account, are in no danger of 
being hurt by them; and they are corvex externally, 
that they might reſiſt that part of the preſſure of the at- 
moſphere, which is not balanced by the air within the 
lungs, during inſpiration.——The ends of the ribs next 
the vertebrz are rounder than they are after theſe bongs 
have advanced forwards, when they become flatter and 
broader, and have an upper and lower edge, each of 
which is made rough by the action of the intercoſtal muf- 
cles, inſerted into them.—The upper edge of the ribs ia 
more obtuſe and rounder than the lower, which is depreſ- 
ſed on its internal ſide by a long foſſa, for lodging the 
intercoſtal veſſels and nerves; on each fide of which 
there is a ridge, to which the intercoſtal muſcles are 
fixed. The foffa is nt obſervable however at either end 
of the ribs: for, at the poſterior or root, the veſſels have 
not yet reached the ribs; and, at the fore-end, they are 
ſplit away into branches, to ſerve the parts between the 
hs 


At the poſterior end of each rib, a little head is 

formed, which is divided by a middle ridge into two 

lain or hollow furfaces ; the loweſt of which is the 

roadeſt and deepeſt in moſt of them. The two plains 

are joined to the bodies of two different vertebr, and 

the ridge forces itfelf into 4 inter yeting 2 
* 
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A little way from this head, we find, on the external 
ſurface, a ſmall cavity, where mucilaginous glands are 
lodged ; and round the head, the bone appears ſpongy, 
where the capſular ligament of the articulation is fixed, 
———- Immediately beyond this a flatted tubercle riſes, 
with a ſmall cavity at, and roughneſs about its root, for 
the articulation of the rib with the tranſverſe proceſs of 
the loweſt of the two vertebrz, with the bodies of which 
the head of the rib is joined. —Advancing further on 
this external ſurface, we obſerve in moſt of the rivs an- 
other ſmaller tubercle, into which ligaments which con- 
nect the ribs to each other, and to the tranſverſe pr: ceſ- 
ſes of the vertebræ, and portions of the longiſhmus dorſi, 
are inſerted. Beyond this the ribs are made flat by 
the ſacro-lumbalis muſcle, which is inſerted into the 
part of this flat ſurface fartheſt from the ſpine, where 
each rib makes a conſiderable curve, called by ſome its 
angle. Then the rib begins to turn broad, and con- 
tinues ſo toits anterior end, which is hollow and ſpongy, 
for the reception of, and firm coalition with the carti- 
lage that runs thence to be inferted into the ſteruum, 
or to be joined with ſome other cartilage. 

To the fore-end of each rib a long broad and ſtrong 
cartilage is fixed, and reaches thence to the ſternum, or 
is joined to the cartilage of the next rid, This courſe, 
however, is not in a ſtreight line with the rib; for gene- 
rally the cartilages make a conſiderable curve, the con- 
cave part of which is upwards; therefore, at their in{cr- 
tion into the ſternum, they make an obtuſe angle above, 
and an acute one below. — Theſe cartilages, as all others, 
are firmer and harder internally, rhan they are on their 
external ſurface, 

The ribs then are articulated at each end, of which 
the one behind is doubly joined to the vertebræ; for the 
head is received into the cavities of two bodics of the 
vertebre, and the larger tubercle is received into the de- 
preſſion in the tranſverſe proceſs of the lower vertebra. 

Hitherto we have laid down the general ſtructure and 
connection of the ribs, and ſhall next mark their differ- 
-enccs, 

In viewing the ribs from above downwards, their fi- 
gure is ſtill ſtreighter; the uppermoſt being the moſt 
crooked of any. Their obliquity, in reſpect of the ſpine, 
increaſes as they deſcend; ſo that though their diſtan- 
ces from each other is very little different at their back- 

art, yet at their fore-ends the diſtances between the 
3 ones malt increaſe. 

The length of the ribs increaſes from the firſt and 
uppermoſt rib, as far down as the ſeventh; and from 
that to the twelfth, as gradually diminiſhes, —— The ſu- 
perior of the two plain, or rather hollow ſurfaces, by 
which the ribs are articulated to the bodies of the ver- 
tebrz, gradually increaſes from the firſt to the fourth 
rib, and is diminiſhed after that in each lower rib. 
The diſtance of their angles from the heads always in- 
creaſes as they deſcend to the minth, becauſe of the 
greater breadth of the ſacro-lJumbalis muſcle, 

The ribs are commonly divided into ru and ſulſe. 

The true coſtæ are the ſeven upper ones of each ſide, 
whoſe cartilapes are all gradually longer as the ribs deſcend, 
and are joined to the breait-bone ; ſo that being preſſed 
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conſtantly between two bones, they are flatted at both 
ends, and are thicker, harder, and more liable to oflify, 
than the other cartilages that are not ſubject to ſo much 
preſſure. Theſe ribs include the heart and lungs; and 
therefore are the proper or true cuſtodes of life. P 

The five inferior ribs of each ſide are the falſe or ba- 
ſtard, whoſe cartilages do not reach to the ſternum ; 
and therefore, wanting the reſiſtance at their fore-part; 
they are there pointed; and, on this account, having 
lefs preſſure, their ſubſtance is ſofter, —— The cartilages 
of theſe falſe ribs are ſhorter as the. ribs deſcend, —— 
To all theſe five ribs the circular edge of the diaphragm 
is connected ; and its fibres, inſtead of being ſtretched 
immediately tranſverſely, and ſo running perpendicular 
to the ribs, are argon ſo as to be often, eſpectally in 
expiration, parallel to the plane in which the ribs lie, 

The firſt rib cf each ſide is ſo ſituated, that the flat 
ſides are above and below, while one edge is placed in- 
wards, and the other outwards, or nearly ſo; there- 
fore ſufficient ſpace is I-ft above it for the ſubclavian veſ- 
ſels and muſcle; ard the broad concave ſurface is oppo- 
ſed to the lungs : But then, in conſequence of this ſitu- 
ation, the charncl for the intercoſtal veſſels is not to be 
found, and the edges are differently formed from all the 
other, except the fecond; the lower one being rounded, 
and the other ſharp. The head of this rib is not di- 
vided into two — ſurfaces by a middle ridge, becauſe 
it is only articulated with the firſt vertebra of the tho- 
rax. Its cartilage is oſſiſied in adults, and is united to 
the ſternum at right angles. — Frequently this firſt rib has 
a ridge riſing near the middle of its poſterior edge, where 
one of the heads of the ſcalenus muſcle riſes. Far- 
2 — it is flatted, or ſometimes depreſſed by the 

avicle. 

The fifth, ſixth, and ſeventh, or rather the ſixth, 
ſeventh, eighth, and ſometimes the fifth, ſixth, ſeventh, 
eighth, ninth ribs, have their cartilages at leaſt contigu- 
ous ; and frequently they are joined to each other by 
croſs cartilages ; and moſt commonly the cartilages of 
the eighth, ninth, tenth, are connected to the former, 
and to each other, by firm ligaments. 

The eleventh, and ſometimes the tenth rib, has no tu- 
bercle for its articulation with the tranſverſe proceſs of 
the vertebra, to which it is only looſely fixed by liga- 
ments.— The ſoſſa in its lower edge is not ſo deep as in 
the y ribs, becauſe the veſſels run more towards the 
interſtice between the ribs,—lIrs fore-end is ſmaller than 
its body, and its ſhort ſmall cartilage is but looſcly con- 
netted to the cartilage of the rib above, 

The twelfth rib is the ſhorteſt and ſtreighteſt.—Its 
head is only articulated with the laſt vertebra of the 
thorax ; therefore is not divided into two ſurfaces.-— 
This 1ib is not joined ro the tranſverſe proceſs of the 
vertebra, and therefore has no tubercle, being often pul- 
led neceſſarily inwards by the diaphragm, which an arti- 
culation with the tranſverſe proceſs would not have al- 
lowed, —The folla is not found at its under edge, be- 
cauſe the veſſels run below it, —The fore-part of this rib 
is ſmaller than its middle, and has only a very ſmall- 

inted cartilage fixed to it.—To its whole internal 

the diaphragm is connected. 


The 


Part J. 

The STE rxnun, of brea/t-bone, is the broad flat bone 
or pile of bones, at the fore-part of the thorax, —ln 
adults of a middle age, it is compoſed of three bones, 
which eaſily ſeparate after the cartilages connecting them 
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are deſtroyed. Frequently the two lower bones ate 
ſound intimately united; and very often in old people, 
the ſternum is a continued bony ſubſtance from one end 
to the other; though we ſtill obſerve two, ſometimes 
three, tranſverſe lines on its ſurface z which are marks of 
the former diviſions, 

Whea we conlider the ſternum as one bone, we find it 
broadeſt and thickeſt above, and becoming ſmaller as it 
deſcends. The internal ſurface of this bone is ſomewhat 
hollowed for enlargiag the thorax; but the convexity on 
the external ſurface is not ſo conſpicuous, becauſe the 


that the two loweſt are contiguous, 

The firit of the three bones that compoſe the ſternum, 

all agree, is ſomewhat of the figure of à keart, as it is 
commotly painted; only it does not terminate in a ſharp 
poig',—— This is the uppermolt thickeſt part of the 
{}-.coum, 
The upper middle part of this firſt bone, where it is 
thickeſt, is hollowed, to make place {ur the trachea ar- 
teria; though this cavity is principaily formed by the 
bone being raiſed on each ſide of it, partly by the cla- 
vieles thruſting it inwards, and partly by the ſterno-ma- 
ſtoidei muſcles pulling it upwards, ——On the ourfide of 
each tubercle, there is an oblong cavity, that, in view- 
ing it tranſverſely from before backwards, appears a lictle 
convex: Into theſe glenæ the ends of the clavicles are re- 
ceived. —In the fide of the under end of this firit bone, 
the half of the pit for the ſccond rib on each fide is 
formed,——The upper part of the ſurface behind is co- 
vered with a ſtrong ligament, which ſecures the cla- 
vicles. 

"The ſecond or middle divifion of this bone, is much 
longer, narrower, and thinner than the faſt; but, ex- 
cepting that it is a little narrower above than below, 
it is nearly equal all over in its dimenſions of breadth 
or thickneſs, lo the ſides of it are complete pits for 
the third, fourth, fifth, and eth ribs, and an half of 
the pits for the ſecond and ſeventh. 

he third bone is much lefs than, the other two, and 
has only one half of the pit for the ſeventh rib formed 
in it; here fore it might be reckoned only an appendix 
of the flerqum, —In young fubjcas it is always carti- 
laginous, and is better known by the name of car tilago 
xipboider, or Hermit, than any other; though the au- 
cients often called the whole fernum enfiforme. — This 
third bone is ſeldom of the ſame figure, magnitude, or 
ſituation in any two ſubjects; for ſometimes it is a plain 
triangular bone, with one of the angles below, and per- 
p<ndicular to the middle of the upper fide, by which it 
is co: nected to the ſecond bone. In other people, the 
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point is turned to one (ide, or obliquely forwards or back - 
wards.— Frequently it is all nearly of an equal breadth, 
and ia ſeveral ſubjects it is bifurcated ; whence ſome wri- 
ters give it the name of furcell/a, or ſurcula inferior; 
or elle it is unoſſiſied in the middle. In the greateſt 
number of adults it is oſſiſied, and tipped with a carti- 
lage; in ſome, one half of it is cartilaginous ; and in o- 
thers, it i3 all in a cartilaginous ſtate, —Generally ſeveral 
oblique ligaments, fixed at one end to the cartilages of 
the ribs, and by the other to the outer ſurface of the xi- 
pboid-bone, connect it firmly to thoſe cartilages. 

The ules of the ſternum are, to afford origin and in- 
ſertion to ſeveral muſcles; to ſuſtain the mediaſtioum, 
to defend the vital organs, the heart and lungs, at the 
fore - part; and, laſtly, by ſerving as a moveable fulcrum 
of the ribs, to aſkilt contiderably in reſpiration, 


OF THE SUPERIOR EXTREMITIES. 


Eacn ſuperior extremity is divided into the boulder, 
arm, fore-arm, and hand, 

The SHovLDEk conſiſts of the clavicle and ſcapula 

CLavicuLa, or cllar-bane, is the long crooked bone, 
in figure like like an Italic /, placed almoſt horizontally 
berween the upper lateral part of the ſternum, and what 
is commonly called the top of the ſhoulder, which, as a 
clavis or beam, it bears off from the trunk of the body, 

The clavicle, as well as other long round bones, is 
larger at its two ends than in the middle. The end next 
to the ſternum is triangular : The angle behind is, conſi- 
derably 4 to form a ſharp ridge, to which the 
tranſverſe ligament extended from one clavicle to the o- 
ther is fixcd.—The fide oppolite to this is ſomewhat 
rounded. —'The middle of this protuberant end is as ir- 
regularly hollowed, as the cavity in the ſternum for re- 
ceiving it is raiſed ; but, in à recent ſubje&, the irregu- 
lar concavitics of both are ſupplied by a moveable carti- 
lage, which is not oaly much more cloſcly connected 
every where, by ligaments, to the circumfereace of the 
articulation, than thoſe of the lower jaw are; but it 
grows to the two bones at both its internal and external 
ends; its ſubſtance at the internal end being ſoft, but 
very ſtrong, and reſembling the intervertebral cartilages. 

From this internal end the clavicle, for about two fitths 
of its length, is bended obliquely forwards and down- 
wards. On the upper and fore-part of this curvature a 
imall ridge is ſeen, with a plain roagh ſurface before it; 
whence the muſculus ſterno-byoideus and fterno-maſtui- 
deus have in part their origin, —Near the lower angle, a 
ſmall plain ſurface is often to be remarked, where the firſt 
rib and this bone are contiguous, and are connected by a 
firm ligament. From this a rough plain ſurface is ex- 
tended outwards, where the peftoral muſcle has part of 
its origin. Behind, the bone is niade flat and tough 
by the inſertion of the larger ſhare of the ſubclavian 
muſcle. -— After the clavicle begins to be bended 
backwards, it is round, but ſoon after becomes broad and 
thin; which ſhape it retains to its external end. A- 
long the external concavity, a rough ſinuoſity runs, from 
which ſome part of the deltoid muſcle takes its riſe: 
———_ Oppoſite to this; on the convex edge, a ſcabtous 
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ridge gives inſertion to a ſtare of the cucullaris muſcle. 
The upper ſurface of the clavicle here is flat; but the 
lower is hollow, for lodging the beginning of the muſ- 
culus ſubclavius; and towards its back - part a tubercle 
riſes, to which, and a roughneſs near it, the ſtrong ſhort 
thick ligament connecting this bone to the coracoid pro- 
ceſs of the ſcapula is fixed. 

The external end of this bone is horizontally oblong, 
ſmooth, ſloping at the poſterior fide, and tipped in a re- 
cent ſubject with a cartilage, for its articulation with ihe 
 acromion ſcapulæ. 

The medullary arteries, having their direction oblique- 
ly outwards, enter the clavicles by one or more ſmall 
paſſages in the middle of their back-part. 

The triangular unequal interior end of each clavicle, 
has the cartilage above deſcribed interpoſed betwixt it 
and the irregular cavity of the ſteraum. The liga- 
ments, which ſurround this articulation to ſecure it, are 
ſo ſhort and ſtrong, that lictle motion can be allowed any 
way; and the ſtrong ligament that is ſtretched acroſs the 
upper furcula of the ſternum, from the poſterior promi- 
nent angle of the one clavicle, to the ſame place of the 
other clavicle, ſerves ro keep each of thele bones more 
firmly in their place. ——By the aſſiſtance, however, of 
the moveable intervening cartilage, the clavicle can, at 
this joint, be raiſed or depreſſed, and moved backwards 
and forwards ſo much, as that the external end, which 
is at a great diſtance from that axis, enjoys very conſpi- 
cuous motions. 

The uſes of the clavicles are, to keep the ſcapulz, 
and conſequently all the ſuperior extremities, from falling 
in and forward upon the thorax. 

ScaruLa, or ſhoulder blade, is the triangular bone 
ſituated on the outſide of the ribs, with its longelt fide, 
called its baſe, towards the ſpinal proceſſes of the verte- 
bre, and with the angle at the upper part of this fide 
about three inches, and the lower angle at a greater di- 
ftarice from theſe proceſſes.— The back-part of the ſca- 
pula has nothing bur the thin ends of the ſerratus anticus 
major, and ſubſcapularis muſcles, berween it and the 
ribs: But as this bone advances forwards, its diſtance 
from the ribs increaſes. The upper, or ſhorteſt fide, call- 
ed the ſuperivr coſta of the ſcapula, is nearly horizontal, and 


parallel with the ſecond rib.— The lower fide, which is 


named the inferior ceſta, is extended obliquely from the 
third to the eighth rib.— The inferior angle of the 
ſcapula is very acute; and the upper one is near to a right 
angle,—-—The body of this bone is concave towards the 
ribs, and convex behind, where it has the name of qgor- 
ſu m. Three proceſſes are generally reckoned to pro- 
ceed from the ſcapula.— The firſt is the large ſpine 
that riſes from its convex ſurface behind, and divides it 
unequally.——The ſecond proceſs ſtands out from the 
fare-part of the upper fide; and, from its imaginary re- 
Jemblance to a crow's beak, is named coracordes, 
The third proceſs is the whole thick bulbous fore - part of 
the bone, 

After thus naming the ſeveral conſtituent parts of the 
ſcapula, the particular deſcription will be more cafily un- 
der ſtood. 

The baſe, which is tipped with cartilage, is not all 
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freight: For, above the ſpine, it runs obliquely for- 
wards to the ſuperior angle; that here it might not be 
too protubetent backwards, and ſo bruiſe the muſcles and 
teguments: Into the oblique ſpace the muſculus patientiæ 
is 1aſerted, Ar the root of the ſpine, on the back- 
part of the baſe, a triangular plain ſurface is formed, by 
the preſlure of the lower fibres of the trapezius, —— 
Below this the edge of the ſcapula is ſcabrous and rough, 
for the inſertion of the ſerratus major anticus, and rhom- 
boid muſcles, 

The back-part of the inferior angle is made ſmooth by 
the latiſſimus dorſi paſſing over it. This muſcle alſo al- 
ters the direction ot the inferior coſta, ſome way forwards 
from this angle: and fo far it is flatted behind by the o- 
rigin of the teres major. As the inferior coſta ad- 
vances forwards, it is of conſiderable thickneſs, is ſlight- 
ly hollowed and made ſmooth behind by the teres minor, 
while it has a foſſa formed into it below by part of the 
ſubſcapularis; and between the two a ridge, with a ſmall 
depreſſion, appears, where the longus extenſor cubiti has 
its origin, 

The ſuperior coſta is very thin; and near its fore-part 
there is a ſemilunar nitch, from one end of which to 
the other a ligament is ſtretched; and ſometimes the 
bone is continued, to form one, or ſometimes two holes, 
for the paſſage of the ſcapular blood-veſſels and nerves. 

— Immediately behind this ſemilunar cavity, the cora- 
co-hyoid muſcle has its riſe. From the nitch, to the 
termination of the foſſa for the teres minor, the ſcapula 
is narrower than any where elſe, and ſupports rhe third 

roceſs. This part has the name of cervix, | 

The whole dorſum of the ſcapula is always ſaid to be 
convex ; but, by reaſon of the raiſed edges that ſurround 
it, it is divided into two cavities by the ſpine, which is 
ſtretched from behind forwards, much nearer to th: ſu- 
perior than to the inferior coſta, ——The cavity above 
the ſpine is concave where the ſupra-ſpinatus muſcle is 
lodged ; while the ſurface of this bone below the ſpine, 
on which the infra-ſpinatus muſcle is placed, is convex, 
except a foſſa that runs at the ſide of the inferior coſta, 

The internal or anterior ſurface of this bone is hollow, 
except in the part above the ſpine, which is conyex 
The ſubſcapularis muſcle is extended over this ſurfac 
where it forms ſeveral ridges and intermediate depref- 
ſions, commonly miſtaken for prints of the ribs; th 
point out the interſtices of the bundles of fibres of which 
the ſubſcapularis muſcle is compoſed. 

The ſpine riſes ſmall at the baſe of the ſcapula, and 
becomes higher and broader as it advances forwards.--— 
On the ſides it is unequally hollowed and crooked, by 
the actions of the adjacent muſcles, Its ridge is di- 
vided into two rough flat ſurfaces: Into the upper one, 
the trapezius muſcle is inſerted; and the lower one has 
part of the deltoid fixed to it. The end of the ſpine, 
called acremien, or top of the ſhoulder, is broad and 
flat, and is ſometimes only joined to the ſpine by a car- 
tilage,—— The anterior edge of the acromion is flat, 
ſmooth, and covered with a cartilage, for its articulation 
with the external end of the clavicle; and it is hollowed 
below, to allow a paſſage to the infra and ſupra-ſpinati 
muſcles, and free motion to the os Eumeri. 

The 
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The coracoid proceſs is crooked, with its point incli- 
ning forwards ; ſo that a hollow is left at the lower fide 
of its root, for the paſſage of the infra-ſcapularis muſcle. 
he ead of this proceſs is marked with three plain 
ſurfaces. Into the internal, the ſerratus minor anticus 
is inſerted: From the external, one head of the biceps 
flexor cubiti riſes; and from the lower one, the coraco- 
brachialis has its origin, At the upper part of the 
root of this proceſs, immediately before the ſemilunar 
cavity, a ſmooth tubercle appears, where a ligament from 
the clavicle is fixed. From all the external fide of this 
coracoid apophyſe, a broad ligament goes out, which be- 
comes narrower where it is fixed to the acromion. 

From the cervix ſcapulæ the third proceſs is produced. 
The fore-part of this is formed into a glenoid cavity, 
which is of the ſhape of the longitudinal ſection of an 
egg, being broad below, and narrow above. Between the 
brims of this hollow, aad the fore-part of the root of the 
ſpine, a large ſinuoſity is left, for the tranſmiſſion of the 
ſupra and infra-ſpinati muſcles ; and, on the upper part of 
theſe brims, we may remark a ſ:nooth ſurface, where the 
ſecond head of the biceps flexor cubiti has its origin,-— 
The root of the ſupercilia is rough all round, for the 
brmer adheſion of the capſular ligament of the articu- 
lation, aad of the cartilage which is placed on theſe 
brims, where it is thick, but becomes very thin as it is 
continued towards the middle of the cavity, which it 
lines ail over. 

The medullary veſſels enter the ſcapula near the baſe 
of the ſpine. 75 

The {capula and clavicle are joined by plain ſurfaces, 
tipped with cartilage; by which neither bone is allowed 
any conliderable motion, being tightly tied dowa by the 
common capſular ligament, and by a very ſtrong one 
which proceeds from the coracoid procets ; but divides 
into two before it is fixed into the clavicle, with ſuch a 
direction, as eicher can allow this bone to have a ſmall 
rotation, in which its poſterior edge turns more back- 
wards, while the anterior one riſes ; Dk forwards; or 
it can yield to the fore-part of the ſcapula moving down- 
wards, while the back-part of it is drawn upwards; in 
both which caſes, the oblong ſmooth articulated ſurfaces 
af the clavicle and ſcap:!la are not in the ſame plane, but 
ftand a little tranſverſely, or acroſs each other, and 
thereby preſerve this joint from laxations, to which it 
would be ſubjc&t, if cither of the bones was to move on 
the other perpendicularly up and down, without any ro- 
tation, —T he ſcapula is connected to the head, os hyoi- 
des, vertebre, ribs, and arm-bone, by muſcles, that 
have one end faltencd to theſe bones, and the other to 
the ſcapula, which can move it upwards, downwards, 
backwards, or forwards ; by the quick ſucceſhon of theſe 
motions, its whole body is carried in a circle. 

The uſe of the ſcapula is, to ſerve as a fulcrum to the 
arm; aod, by altering its poſition on different occaſions, 
to allow always the head of the os humeri a right ſitua- 
ted focket to me in; and thereby to aſſiſt and to en- 
large greatly the motions of the ſupetior extremity, and 
to afford the muſcles which rife — it more advanta- 
geous actions, by altering their directions to the bone 
which they ate to move. 

Vor. I. No. 8. 
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The Aan has only ore bon; beſt known by the La- 
tin name of :- bumeri; which is long. round, and near- 
ly ſtreight. 

The upper end of this bone is formed into a large, 
round, ſmooth head, whoſe middle point is not in a 
ſtreight line with the axis of the bone, but itands oblique- 
ly backwards from it. The extent of the head is di- 
ſtinguiſhed by a circular foſſa furrouading its baſe, where 
the head is united to the bone, and the capſular ligament 
of the joint is fixed. Below the fore-part of its baſe: 
two tubercles ſtand out: The ſmalleſt one, which is fi- 
tuated molt to the inſide, has the tendon of the ſubſca- 
pularis muſcle inferted into it. The larger more ex- 
ternal protuberance is divided, at its upper part, into 
three ſmooth plain ſurfaces ; into the anterior of which, 
the muſculus ſupra · ſpinatus; iato the middle or largeſt, 
the infra-ſpinatus; into the one behind, the teres mi- 
nor, is inſerted. Between theſe two tubercles, ex- 
actly in the fore part of the bone, a deep long foſla 
is formed, for lodging the tendinous head of the bi- 
ceps flexor cubiti. On each fide of this foſſa, as it 
deſcends in the os humeri, a rough ridge, gently flat- 
ted in the middle, runs from the roots of the tuber- 
cle The tendon of the pectoral rauſcle is fixed into 
the anterior of theſe ridges, and the latilimus dorfi, and 
teres major, are inſerted into the internal one. A lit- 
tle behind the lower end of this lat, another raugh ridge 
may be obſerved, where the coraco-brachialis is inſerted. 
From the back-part of the tobt of the largeſt tu - 
bercle, a ridge alſo is continued, from which the brevis 
extenſor cubiti riſes, This bone is flatted on the in- 
fide, about its middle, by the hell; of the biceps flexor 
cubiti,——la the middle of this plain ſurſace, the en- 
try of the medullary artery is ſeen flanting obliquely 
downwards.—— At the fore-ſide of this plane, the bone 
riſes in a fort of ridge, which is rough, and often has a 

reat many ſmall holes in it, „here the tendon of, the 

rong deltoid muſcle is inſerted; on each {ide of which 
the bone is ſmooth and flat, where the brachiœus inter- 
nus riſes. The exterior of theſe two flat ſurfaces is the 
largeſt; behind it a ſuperficial {piral channcl, formed by 
the muſcular nerve and the veſfels that accompany it, 
runs from behind forwards and downwards, —The body 
of the os humeri is flatted behind by the extenſors of the 
fore-arm. Near the lower end of this bone, a large 
ſharp ridge is extended on its outhde, from which the 
muſculus ſpinator radii longus, and the longeſt head of 
the extenſor carpi radialis riſe, —Oppeſite to this, there 
is another ſmall ridge, to which the aponeurotic tendon, 
that gives origin to the fibres of the internal and external 
brachiœi muſcles, is fixed ; and from a little deptethon on 
the ſorc · ſide of ir, the pronator radi; reres riſes, 

The body of the os humeri becomes gradually broader 
towards the lower end, where it has tet! proceſſes ; 
at the roots of which there is a cavity before, and ang- 
ther behind. The antcrior is divided, by a ridge, into 
tuo; the external, which is the leaft, receives the and 
of the radius; and the interna! receives the tungs 
proceſs of the ulna in the fletion of the forc-arm, 
while the poſterior deep triangular cavity ledges the ole- 


cranon in the extenſions of that meniber,—The ſides of, 
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the poſterior cavity are ſtretched out into two proceſſes, 
one on each ſide: Theſe are called condyles ; from each 
of which a ſtrong ligament goes out to the bones of the 
fore arm.—The external condyle, which has an oblique 
direction alſo forwards in reſpect of the internal, when 
the arm is in the moſt natural poſture, is equally broad, 
and has an obtuſe ſmooth head riſing from it forwards.— 
From the rongh part of che condyle, the inferior head 
of the bicornis, the extenſor digitorom communis, ex- 
tenſor carpi ulnaris, anconœus, and ſome part of the ſu- 
pinator radi brevis, take their riſe; and on the ſmooth 
head the upper end of the radius plays. —Immediately 
on the outſide of this, there is a ſinuoſity made by the 
ſhorter head of the bicotuis muſcle, upon which the muſ- 
cular nerve is placed. 'The internal condyle is more 
pointed and protuberant than the external, to give origin 
to ſome part of the flexor carpi radialis, pronator radii 
teres, palmaris longus, flexor digitorum ſublimis, and 
flexor carpi ulnaris. — Between the two condyles, is the 
trochlea or pully, which conſiſts of two lateral protube- 
rances, and a middle cavity, that are ſmooth, and co- 
vered with cartilage.—When the fore-arm is extended, 
the tendon of the internal brachiœus muſcle is lodged in 
the fore-part of the cavity of this pully,—The ext#nal 
protuberance, which is leſs than the other, has a ſharp 
edge behind ; but forwards, this ridge is obtuſe, and on- 
ly ſeparated from the little head, already deſcnbed, by 
a ſmall foſſa, in which the joined edges of the ulva and 
radius move.—The internal protubetauce of the pully is 
* largeſt and higheſt; and therefore, in the motions of the 
ulna upon it, that bone would be inclined outwards, was 
it not ſupported. by the radius on that ſide.— Between 
this internal protuberance aud condyle, a ſinuoſity may 
- beremarked, where the ulnar nerve paſſes. 

The round head at the upper end of this bone is arti- 
culated with the glenoid cavity of the ſcapula; which 
being ſuperficial, and having long ligaments, allows the 
arm a free and extenſive motion, 

The motions which the arm enjoys by this articulation, 
are to every fide; and by the ſucceſſion of theſe differ- 
ent motions, a circle may be deſcribed. Beſides which, 
the bone performs a ſmall rotation round its own axis. 

The Fokt-arm conſiſts of two long bones, the ulna 
and radius; whoſe ſituation, in reſpe& of each other, is 
oblique in the leaſt ſtraining or moſt natural poſture ; that 
is, the ulna is not directly behind, nor on the outſide of 
the radius, but in a middle ſituation between theſe two, 
and the radius croſſes it.— In the following deſcription, 
by the term poflerisr is meant that part which is in the 


ſame direction with the back of the hand; by arnt-rivor, 


that anſwering to the palm; by imterna/, that on the 
ſame ſide with the thunib; by external, the fide neareſt 
the little finger. 

Urn, ſo named from its being uſed as a meaſure, is 
the longeſt of the two bones of the fore-arm, and ſitua- 
ted on the outfide of the radius. 

At the upper end of the ulna are two proceſſes.— The 
poſterior is the largeſt, and formed like a houk, Whole 
concave ſurface moves upon the pully of the os humeri, 
and is called el/ecrancn, or top of the cubit.— The con- 
vex back-part of it is rvugh and ſcabrous, here the lon- 
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gus, brevis, and brachiœus externus, are inſerted, The 
olecranum makes it unneceſſary that the tendons of the 
extenſor muſcles ſhould paſs over the end of che os hu- 
meri; which would have been of ill conſequence in the 
great flections of this joint, or when any conſiderable 
external force is applied to this part.— The anterior pro- 
ceſs is not ſo large, nor docs it reach ſo high as the one 
behind; but is ſharper at its end, and therefore is named 
coroneid. Between theſe two proceſſes, a large ſemicir- 
cular or ſigmoid concavity is left; the ſurface of which, 
on each fide of a middle riſing, is ſlanting, and exactl 

adapted to the pully of the bone of the arm. Acroſs 
the middle of it, there is a ſmall ſinuoſity for lodging 
mucilagincus glands; where, as well as in a ſmall hollow 
on the internal ſide of it, the cartilage chat lines the reſt 
of its ſurface is wanting. Round the brims of this con- 
cavity the bone is rough, where the capſular ligament 
of the joint is implanted. Immediately below the ole- 
cranon, on the back-part of the ulna, a flat, triangular, 
ſpongy ſurface appears, on which we commonly lcan.— 
At the internal fide of this, there is a larger hollow ſur- 
face, where the muſculus anconceus is lodged; and the 
ridge at the inſide of this gives rife to the muſculus ſu- 
pinator radii brevis.,—Berween the top of the ridge 
and the coronoid proceſs, is the ſemilunated ſmooth ca- 


vity, lined with cartilage, in which, and a ligament ex- 


rended from the one to the other end of this cavity, the 
round head of the radius plays, —Immediately below it, 
a rough hollow gives lodging to mucilaginous glands.— 
Below the root of the coronoid proceſs, this bone is ſca- 
brous and unequal, where the brachiceus internus 1s in- 
ſerted. On the outſide of that, we obſerve a ſmooth con- 
cavity, where the beginning of the flexor digitorum pro- 
fundus ſprouts out. 

The body cf the ulna is triangular, — The internal an- 
gle is very ſharp where the ligament that connects the 
two bot es is fixed ;—the ſides, which make this angle, 


are flat and rough, by the action and adheſion of the ma- 


ny muſcles which are ſituated here. At the diſtance of 
one third of the length of the ulna from the top, in its 
fore-part, the paſſage of the medullary veſſels is to be 
remarked ſlanting upwards.—The external fide of this 
bone is ſmooth, ſomewhat convex, and the angles at 
each edge of it are blunted by the preflure of the muſ- 
cles equally diſpoſed about them. 

As this bone deſcends, it becomes gradually ſmaller ; 
ſo that irs lower end rerminates in a little head, ſtanding 
on a ſmall neck, Towards the fore but outer part 
of which laſt, an oblique ridge runs, that gives rife to the 
pronator radii quadratus,———The head is round, ſmooth, 
and covered with a cartilage on its internal fide, to be 
received into the ſemilunar cavity of the radius; while a 
ſtyloid proceſs riſes from its outſide, to which is fixcd a 
ſtrong ligament that is extended to the os cuneiforme and 

iſiforme of the wrilt,—Between the back-part of that 
internal ſmooth lide and this proceſs, a ſinuoſity is left 
for the tendon of the extenſot carpi uli atis. Oa the 
fore-patt of the root of the procels, ſuch ancther depreſ- 
fon may be remarked for the paſſage of the ulnar arte» 
ry and nerve.—The end of the bone is ſmooth, and cc» 
vered with a cartilage, —Between it and the bones = 
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the wriſt, a double concave moveable cartilage is interpo- 
ſed; which is a continuation of the cartilage that covers 
the lower end of the radius, and is connected looſely to 
the root of the ſtyloid proceſs, and to the rough cavity 
there, in which mucilaginous glands are lodged. 

The ulna is articulated above with the lower end of 
the os humeri, where theſe bones have depreſſious and 

rotuberances correſponding to each other, fo as io al- 
be an ealy and ſecure extenſion of the fore-arm to al- 
molt a ſtre:ght line with the arm, and flection to a very 
acute angle; but, by the ſlanting poſition of the pully, 
the lower part of the fore-arm is turned outwards in the 
extenſion, and iawards in the flection; and a very ſmall 
kind of rotation is likewiſe allowed in all poſitions, eſpe- 
cially When the ligaments are moſt relaxed by the fore- 
arm being in a middle degree of flecion.—— The ulna 
is alſo articulated with the radius and carpus, in a man- 
ner to be related afterwards. 

Radius, ſo called from its imagined reſemblance to a 
ſpoke of a wheel, is the bone placed at the inſide of the 

e- arm. Its upper end is tormed into a circular little 
Head, which is hd for an articulation with the tu- 
bercle at the fide of the pully of the os humeri; and the 
half of the round circunterence of the head next to the 
uloa is ſmooth, and covered with a cartilage, in order 
to be received into the ſemilunated cavity of that bone. 
elo the head, the radius is much ſmaller ; there- 
fore this part is named its cervix, which is made round 
by the action of the ſupinator radii brevis. —Art the 
external root of this neck, a tuberous proceſs riſes ; in- 
to the outer part of which the bps flexor cubiti is in- 
ſerted. From this a ridge runs downwards and in- 
wards; where the ſupinatot radii brevis is inſerted ; and 
a little below, and behind this ridge, there is a rough 
— ſurface, where the pronator radii teres is 

The body of the radius is not ſtreight, but convex on 
its internal and poſterior ſurfaces; where it is alſo made 
round by the equal preſſure of the circumjacect muſcles, 
particularly of the extenſors of the thumb; but the ſur- 
faces next to the ulna are flatted and rough, for the ori- 
gin of the muſcles of the hand; and both terminate in a 
common ſharp ſpine, to which the ſtrong ligament ex- 
tended betwixt the two bones of the fore-arm is fixed. 
A little below the beginning of the plain ſurface, on its 
fore-part, where the flexor muſcle of the laſt jolat of 
the thumb rakes its origin, the paſſage of the medullary 
veſſels is ſeen ſlanting upwards. The radius becomes 
broader and flatter towards the lower end, eſpecially on 
its fore-part, where its pronator quadratus mulcle js ſi- 
tuated. 

The lower end of the radius is larger than the ſupe- 
rior ; though not in ſuch a diſproportion as the upper 
end of the ulna is larger than its lower end, — Its back- 
part has a flat ſtrong ridge in the middle, and foſie on 
each fide. In a {mail groove immediately on the out- 
ſide of the ridge, the tcadoa of the extenſor tertii inter- 
nodit pollicis plays.—-ln a large one beyond this, the ten- 
dons of the indicator and of the common extenſor muſ- 
cles of the fiagers paſs, —Contiguous to the ulna, there 
is a {mall depreſion made by the extenſor minuai digiti. 
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On the outſide of the ridge there is a broad depreſſon · 
which ſeems again ſubdivided, where the two tendons of 
the bicornis, or extenſor carpi radialis, are lodged —The 
internal ſide of this end of the radius is alſo hollowed by 
the extenſors of the firlt and ſecond joint of the thumb; 
immediately above which, a little rough ſurface ſhews 
where the ſupinator radii longus is inſerted.— The ridges 
at the ſides of the grooves, in which the tendons play, 
have an annular ligament fixed to them, by which the fe- 
veral ſheaths for the tendons are formed. The fore-part 
of this end of the radius is allo depteſſed, where the 
flexors of the fingers and flexor carpi radialis paſs, — 
The external fide is formed into a ſemilunated ſmooth 
cavity, lined with a cartilage, for receiving the lower 
end of the ulna.—The loweſt part of the radius is form- 
ed into an oblong cavity ; in the middle of which is a 
ſmall tranſverſe riſing, gently hollowed, for lodging mu- 
cilaginous glands ; while the riſing itſelf is inſinuated in- 
to the conjunction of the two bones of the wriſt that are 
received into the cavity,—The internal fide of this arti · 
culation is tenced by a remakable procels of the radius, 
from which a ligament goes out to the wrilt, as the ſty- 
_ proceſs of the ulna with its ligament guards it on the 
outſide. 

The ends of both the bones of the fore - arm being 
thicker than the middle, there is a conſiderable diſtance 
berween the bodies of theſe bones ; in the larger part of 
which a ſtrong tendinous, but thin ligament, is extend - 
ed, to give Ry enough ſurface for the origin of the 
numerous fibres of the muſcles ſituated here, that arg 
ſo much ſunk between the bones, as to be protected from 
injuries, which they would otherwiſe be expoſed to. 

As the head of the radius receives the tubercle of 
the os humeri, it is not only bended and extended along 
with the ulna, but may be moved round its axis in any po- 
Gtion ; and that this motion round its axis may be ſath- 
ciently large, the ligament of the articulation is extended 
farther down than ordivary on the neck of this bone, be- 
fore it is conneRed to it; and it is very thin at its upper 
and lower part, but makes a firm ring in che middle.— 
This bore is alſo joined to the ulna by a double articu- 
lation; for above, a tubercle of the radius plays in a 
ſocker of the ulna; whillt below, the radius gives the ſoc- 
ker, and the uloa the tubercie : Hut then the motion per- 
formed in theſe two is very different; for, at the upper 
cud, the radius does no mote than turn round its axis ; 
while, at the lower ead, it moves in a ſoit of cycloid 
upon the round part of the ulna; and as the hand is arti- 
culated and firmly connected here with the radius, they 
muit move together. When the palm is turned uppei - 
molt, the radius is ſaid to perform the /upination ; when 
the back of the hand is above, it is ſaid to be prone. 

The Haxp comprehends all from the joint of the 
wrilt to the points of the fingers. Its back-part is con- 
vex, for greater firmneſs and ſtrength; and it is con- 
cave before, for containing more ſurely and convenicat- 
ly ſuch bodies as we take bold of, 

Ihe hand is commonly divided into the carpus, me- 
tacarpus, and fingers. 

The Carrus is compaſed of eight ſmall £ 
bones, ſituated at the upper part of the hand, vis, 
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os ſcaphoides, Iunare, cuneiſorme, piſiforme, trapezium, 
rrapeznides, magnum, unciforme. 
The ſcaphoides is ſituated moſt internally of thoſe that 
are articulated with the fore - arm. The lunare is imme- 
diately on the outſide of the former. The cunei ſorme 
is placed ſtill more externally, but does not reach ſo high 
up as the other rwo,—T he piſiforme ſtands forwards in- 
to the palm from the cunciforme.—The trapczium is the 
ſirſt of the ſecond row, and is ſituated betwixt the ſca- 
p hoides and firſt joint of the thumb.—The trapezoides is 
immediately on the outſide of the trapezium.—The os 
magnum is itill more external, — Ihe unciforme is fai- 
ther to the fide of the little finger, 

Os ſcaphoides is the largeſt of the eight except one. 
It is convex above, concave and oblong below; from 
which ſmall reſemblance of a boat it has got its name.— 
Its ſmooth convex ſurface is divided by a rough middle 
foſa, which runs obliquely croſs it,—The upper largeſt 
diviſion is articulated with the radius.—Llnto the foſſa 
the common ligament of the joint of the wriſt is fix- 
ed; and che lower diviſion is joined to the trapezium 
and trapezoides.— The concavity receives more than an 
half of the round head of the os magnum. —The external 
fide of this hollow is formed into a ſemilunat plane, to 
be articulated with the following bone.— The internal, 

ofterior, and anterior edges are rough, for fixing the 
. that connect it to the ſurrounding bones. 

Os lunare has a ſmooth convex upper ſurface, by 
which it is articulated with the radius, ——The internal 
ſide, which gives the name to the bone, is in the form of 
a creſcent, and is joined with the ſcaphoid ;—the lower 
ſurſace is hollow, for receiving part of the head of the 
os magnum. On the outſide of this cavity is an- 
ether PAK: but narrow oblong ſinuoſity, for receiving 
the upper end of the os unciforme :—On the outſide of 
which a ſmall round convexity is found, for its con- 
nection with the os cuneiforme. Between the great con- 
vexity above, and the firſt deep inferior cavity, there is 
a rough foſſa, in which the circular ligament of the joint 
of the wriſt is fixed. 

Os cunziforme is broader above, and towards the back 
of the hand, than it is below and forwards : which gives 
it the reſemblance of a wedge. —— The ſuperior ſlightly 
convex ſurface is included in the joint of the wriſt, be- 
ing oppoſed to the lower end of the ulna.—Below this, 
the cuneiform bone has a rough foſſa, wherein the liga- 
ment of the articulation of the wriſt is fix-4,—On the 
internal fide of this bone, where it is contiguous to the 


os lunare, it is fnocth,and Nightly concave. Its lower 


ſurface, where it is contiguous to the os unciforme, is ob- 
long, ſomewhat ſpiral, and concave.— Near the middle 
of its anterior ſurface, a circular plane appears, where the 
os piſiforme is ſuſtained, 

Os piſiforme is almoſt ſpherical, except one circular 
plane, or ſlightly hollow e which is covered with 
cartilage for its motion on the cunerforme bone, from 
which its whole rough body is prominent forwards into 
the palm; having the tendon of the flexor carpi ulnaris, 
and a ligament from the (tyloid proceſs of the ulaa, fixed 
to its upper part; the tranſverſe ligament of the wriſt is 
connected to ite internal ſide; Fgaments extended to the 
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unciform bone, and to the os metacarpi of the little ſin- 
ger, are attached to its lower part; the abductor mini- 
mi digiti has its origin from its ſore- part; and, at the 
internal fide of it, a ſmall depreiion is formed, for the 
paſſage of the ulnar nerve. 

Trapezium has four unequal ſides and angles in its 
back-part, from which it has got its name. Above, 
its ſurface is ſmooth, ſlightly hollowed, and ſcmicir- 
cular, for its conjunction with the os {caphoides, Irs 
external (ide is an oblong. concave ſquare, for recei- 
ving the following bone. The inferior ſurface 1s 
formed into a pulley ; the two protuberant fides of 
which are external and internal. On this pulley the 
firſt bone of the thumb is moved. At the exter- 
ral ſide of the external protuberance, a {mall oblong 
ſmooth ſarface is formed by the os metacarpi indicis. 
—The fore-part of the trapezium is -prominent in the 
pal:n, and, near to the external fide, has a ſinuoſity in 
it, where the tendon of the flexor carpi radialis is lod- 
ged ; on the ligamentous ſheath of which the tendon of 
the flexor tertii internodii pollicis plays: And (till more 
externally the bone is ſcabrous, where the tranſverſe li- 
gament of the wriſt is connected, the abductor and flexor 
primi internodii pollicis have their origin, and ligaments | 
go out to the firſt bone of the thumb. | 

Os trapezoides, ſo called from the irregular quadran- 
gular figure of its back - part, is the ſmalleſt bone of the 
wriſt, except the piſi forme. — The figure of it is an irre - 
gular cube.— It has a ſmall hollow ſurface above, by 
which it joins the ſcaphoides; à long convex one inter- 
nally, where it is con! + ous to the trapezium; a ſmall 
external one, for its conjunction with the os magnum; 
and an inferior convex — the edges of which are 
however ſo raiſed before and bchiad, that a ſort of pul- 
ley is foi med, where it ſuitains the os metacarpi indicis. 

Os magnum, ſo called becauſe it is the largeſt bone of 
the carpus, is oblong, having four quadrangular ſides, 
with a round vpper-end, and a triangular plain one be- 
low. — The round head is divided by a ſmall riſing, op- 
poſite to the connection of the os ſcaphoides and lunare, 
which together form the cavity for receiving it. On the 
inſide, a ſhort plain ſurface joins the os magnum to the 
trapezoides.— On the outſide is a long narrow concave 
ſurface, where it is contiguous to the o0s-unciforme. 
The lower end, which ſuſtains the metacarpal bone 
of the middle finger, is triangular, lightly hollowed, 
and farther advanced on the internal fide than on the 
external, having a conſiderable oblong depreſſion made 
on the advanced inſide by the metacarpal bone of the 
fore-finger ; and generally there is a ſmall mark ot the 
os metacarpi digiti annularis on its external fide. ? 

Os unciforme has got its name from a thin broad pro- 
ceſs that ſtands out from it forwards into the palm, and 
is hollow on its inſide, for affording paſſage to the ten- 
dons of the flexors of the fingers. Lo this proceſs alto 
the tranſverſe ligament 1s fixed, that binds down and 
defends theſe tendons; and the flexor and abductor 
muſcles of the little finger have part of their origin from 
it,—The upper plain ſurface is fall, convex, and join» 
ed with the os 3 he internal fide is long, and 
fighty convex, adapted to the contiguous os * 
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"The external ſurface is oblique, and irregularly convex, 
to be articulated with the cuneiform bone :—The lower 
end is divided into two concave ſurfaces ; the external 
is joined with the metacarpal bone of the little finger, 
and the internal one is fitted to the metacarpal bone of 
the ring-finger. 
Tue uſes of the carpus are, to ſerve as a baſe to the 
band, to protect its tendons, and to afford it a free large 
motion. 

MzTacaryvs conſiſts of four bones, which ſaſtain the 
fingers. bone is long and round, with its ends 
larger than its body.——The upper end, which ſome 
call the baſe, is flat and oblong, without any conſiderable 
head or cavity; but it is however ſomewhat hollowed, 
for the articulation with the carpus: It is made flat and 
ſmooth on the ſides where theſe bones are contiguous to 
each other. Their bodies are flatted on their back- 

by the tendons of the exten!ors of the fingers. 
The anterior ſarface of theſe bodies is a little concave, 
eſpecially in their middle; along which a ſharp ridge 
ſtands out, which ſeparates the muſculi interoſſei placed 
on each fide of theſe bones, which are there made flat 
and plain by theſe muſcles. 

Their lower ends are raiſed into large oblong ſmooth 

heads, whoſe greateſt extent is forwards from the axis 
of the bone. At the fore- part of each fide of the root 
of each of theſe heads, one or two tubercles ſtand out, 
for fixing the ligaments that go from one metacarpal 
bone to another, to preſerve them from being drawn a- 
funder :—Round the heads a rough ring may be remark - 
ed, for the capſular ligaments of the firit joints of the 
fingers to be fixed to; and both ſides of theſe heads are 
fart, by preſſing on each other. 
The concavity on the fore-part of theſe metacarpal 
bones, and the placing their baſis on the arched carpus, 
cauſe them to form a hollow in the palm of the hand, 
which is often uſeſul to us — The ſpaces between them 
lodge muſcles, and their ſmall motion makes them fir 
ſapporters for the fingers to play on. | 

Though the oſſa metacarpi fo far agree, yet they may 
be diſtinguiſhed from each other by the following marks. 
The os metacarpi indicis is generally the longeſt. — 
Its baſe, which is articulated with the os trapezoides, 
is hollow in the middl-.——The ſwall ridge on the in- 
ternal ſide of this oblong cavity is ſmaller than the one 
oppoſite to it, aud is made flat on the ſide by the trape- 
zium. The exterior ridge is alſo ſmooth, and flat on 
its outſide, for its conjunction with the os magnum; im- 
mediately below which, a ſemicireular ſmooth flat ſurface 
ſhews the articulation of this to the ſecond metacarpal 
done.— Ihe back-part of this baſe is flatted, where the 
long head of the extenſor carpi radialis is inſerted ; and 
its fore-part is prominent, where the tendon of the flexor 
carpi radialis is fixed, The external fide of the body 
of this bone is more hollowed by the action of muſcles, 
than the internal.——The tubercle at the internal root of 
its head is larger than the external.—Its baſe is fo firm- 
ly fixed to the bone it is connected with, that it has no 
motion. 

Os metacarpi medii digiti is generally the ſ-cond in 
length.,—lts baſe is a broad ſyperficial- cavity, flanting 
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outwards ; the internal poſterior angle of which is ſo 
ominent, as to have the appearance of a proceſs —— 
internal ſide of this bale is made + lain in the ſame 
way as the external fide of the former bone, while its 
external ſide has two hollow circular ſurfaces, for join- 
ing the third metacarpal bone; and between theſe ſur · 
faces there is a rough foſſa, for the adheſion of a liga+ 
ment, and lodging mucilagi glands, The ſhorter 
head of the bicorms is inſerted into the back-part of this 
baſe, —— The two ſides of this bone are almoſt equally 
flatted ; only the ridge on the fore-part of the body in- 
clines outwards,—— The tubercles at the fore-part of 
the root of the head are equal. The motion of this 
bone is very little more than the firſt metacarpal one has: 
and therefore theſe two firmly refilt bodies preſſed againſt 
them by the thumb, or fingers, or both. 

Os metacarpi digiti annularis is ſhorter than the ſe- 
cond metacarpal bone, —Its baſe is ſemicircular and con- 
vex, for its conjunction with the os unciforme.—On-its 
internal fide are two ſmooth convexities, and a middle 
ſoſſa, adapted to the ſecond metacarpal bone.—The ex- 
ternal fide has a triangular ſmooth concave ſurface to 
join it with the fourth one. The anterior ridge of its 
body is firuated more to the out than to the in-fide.— 
The tubercles near the head are equal. Ihe motion of 
this third metacarpdl bone is greater than the mozion of 
the ſecond, 

Os metacarpi minimi digiti is the ſmalleſt and ſharp- 
elt.—Its baſe is irregularly convex, and riſes ſlanting 
outwards.—Its internal fide is exadtly adapted to the 
third metacarpal bone, —The external has no ſmooth 
ſurface, becauſe it is not contiguous to any other bone: 
bur it is prominent Where the extenſor carpi ulnaris is 
inſerted, —As this metacarpal bone is furniſhed with a 
proper moving muſcle, has rhe plaineſt articulation, is 
ix looſely connected and Icalt confined, it not only 
enjoys a mach larger motion than any of the reſt, but 
draws the third bone with it, when the palm of the hand 
is to be made hollow by its advancement forwards, and 
by the prominence of the thumb oppolite to it. 

The Tuns and four Finatrs are each compoſed 
of three long bones. ; 

The thumb is ſituated obliquely in reſpe& of the fin- 
gers, neither oppoſite directly to them, nor in the ſame 
— with them — All its bones are much thicker and 

ronger in proportion to their length, than the bones of 
the fingers are: Which was extremely neceſſary, ſince 
the thumb connteratts all the fingers. 

The firſt bone of the thumb has irs baſe adapted to 
the double pulley of the trapezium.—The edge at the 
fore-part of this baſe is produced farther than any other 
part; and round the back-part of the baſe a rough foſſa 
may be ſeen, for the connection of the ligaments of this 
joiot.—The body and head of this bone are of the Game 
ſhape as the oſſa metacarpi: only hat the body is fore 
er, and the head fatter, with the tubercles at the fore- 
part of its root larger, ' 

The articulation of the upper end of this bone is un- 
common: For though it has protuberances and depreſ- 
fions adapted to the double volley of the trapezium; yet 
it enjoys a- circular motion, as the joints do where u 
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round head of one bone plays in the orbicular ſocket of 
another ; only it is ſomewhat more confined and leſs ex- 
peditious, but ſtronger and more ſecure, than ſuch joints 
enerally are. 
The ſecond bone of the thumb has a large baſe form- 
ed into an oblong cavity, whoſe greateſt length is from 
one ſide to the other. Round it ſeveral tubercles may 
be remarked, for the inſertion of ligaments, Its body 
is convex, or a half-round behind; but flat beforc, for 
Jodging the tendon of the long flexor of the thumb, 
which is tied down by ligamentous ſheaths that are fixed 
on each ſide to-the angle at the edge of this flat ſurface. 

The articulation and motion of the upper end of this 
ſecond bone is as ſingular as that of the former. — For its 

cavity being joined to the round head of the firſt bone, 
it would ſecm at firſt view to enjoy motion in all di- 
rections; yet, becauſe of the ſtrength of its lateral liga- 
ments, oblong figure of the joint itſelf, and mobility of 
the firſt joint, it only allows flection and extenſion; and 
theſe are generally rauch confined. 

The third bone of the thumb is the fmall-(t, with a 
large baſe, whoſe greateſt extent is from one ſide to the 
other. This baſe is formed into two cavities and a 
middle protuberance, tv be adapred to the pulley of the 
former bone. Its body is rounded behind; but is 
flatter than in the former bone, for ſuſtaining the nail. — 
It is flat and rough before, by the inſertion of the flexor 
tertii internodii,—— This bone becomes gradually ſmal- 
ler, till near the lower end, where it is a little enlarged, 
and bas an oval ſcabrous edge. 

The motion of this third bone is confiaed to flection 
and extenſion. 

The orderly diſpoſition of the bones of the fingers in- 
20 three rows, has made them generally obtain the name 
of three phalanges. All of them have half-round 
convex ſurfaces, covered with an aponeuroſis, formed b 
the tendons of the extenſors, lumbricales, and interoſſei, 
and placed directly backwards, for their greater ſtrength ; 
and their flat concave part is forwards, for taking hold 
more ſurely, and for lodging the tendons of the flexor 
muſcles, The ligaments for keeping down theſe 
tendons are fixed to the angles that are between the con- 
vex and concave ſides, 

The bones of the firſt phalanx of the fingers anſwer 
to the deſcription of the ſecond bone of the thumb: on- 
ly that the cavity in their baſe is not ſo oblong; nor is 
their motion on the metacarpal bones ſo much confi- 
ned; for they can be moved laterally or circularly, but 
have no rotation, or a very {mall degree of it, round their 
axis. 

The ſecond bone of the fingers has its baſe formed 
into two lateral cavities, and a middle protuberance; 
while the lower end has two lateral protubyrances, and a 
middle cavity; therefore it is joined at both ends in the 
lame manner, which none of the bones of the thumb are. 

The third bone differs nothing from the deſcription of 
the third bone of the thumb, excepting in the general 
- diſtinguiſhing marks; and therefore the ſecond and third 
phalanx of the fingers enjoy only flection and extenſion. 

All the difference of the phalanges of the ſeveral fin- 
gers conſiſts in their magnitude. Tue bones of che 
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middle-finger being the longeſt and largeſt. —Thoſe of 
the fore · ſinger come next to that in thickneſs, but not in 
length, for thoſe of the ring - ſnger are a little longer. 
The little finger has the ſmalleſt bunes. Which diſpoſi- 
tion 1s the beit contrivance for holding the largeſt bodies; 
becauſe the longeſt tingers are applied to the middle lar- 
gelt periphery of ſuch ſubſtances as are of a ſperical f- 
re. 

The uſes of all the parts of our ſuperior extremities 
are ſo evident in the common actions of life, that it is 
needleſs ro enumerate them here; and therefore we ſhall 
proceed to the laſt part of the ſkeleton. - 


OF THE INFERIOR EXTREMITIES. 


Tus InrErIOR EXTREMITIES depend from the a- 
cetabula of the oſſa innominata; are commonly divided 
into three parts, viz, the thigh, leg. and ſoot. | 

The Ta1GH has only one. bone; which is the longeſt 
of the body. The ſituation of it is not perpendicular; 
for the lower end is inclined conſiderably inwards : So 
that the knees are almoit contiguous, while there is a 
confiderable diſtance between the thigh-bones above : 
Which is of good ufe to us, ſince ſufficient ſpace is there- 
by left for the external parts of generation, the two great 
cloacz of urine and faces, and for the large thick muſ- 
cles that move the thigh inwards: And, at the ſame 
time, this ſituation of the thigh-bones renders our pro- 
greſſion quicker, ſurer, ſtreighter, and in leſs room. 

The upper end of the thigh- bone is not continued in a 
ſtreight line with the body of it, but is ſer off obliquely 
igwards and upwards, whereby the diſtance here between 
theſe two bones at their upper part is conſiderably in- 
creaſed.— This end is formed into a large ſmooth 
round head, which is the greater portion of a ſphere un- 
equally divided. Towards its lower internal part, a 
round rough ſpongy pit is obſervable, where the ſtrong 
ligament, commonly called the round one, is fixed, to 
be extended from thence to the lower internal part of 
the receiving cavity, where it is conſiderably broader 
than near to the head of the thigh- bone. — The ſmall 
— below the head, called the cervix, of the os femoris, 

a great many large holes, into which the fibres of the 
ſtrong ligament, coptioued from the capſular, enter, and 
are thereby ſurely united to it; and round the root of 
the neck, where it riſes from the bone, a rough ridge is 
found, where the capſular ligament of the articulation it- 
ſelf is connected. Below the back - part of this root, 
the large unequal protuberance, called trochanter mejor, 
ſtands out; the external convex part of which is diſtin- 
guiſhed into three different ſurfaces, whereof the one on 
the fore-part is ſcabrous and rough, for the inſertion of 
the glutæus mioimus; the ſuperior one is ſmooth, and 
has the glutæus medius inſerted into it; and the one be- 
hind is made flat and ſmooth by the tendon of the glu- 
tæus maximus paſſing over it. The upper edge of 
this proceſs is ſharp and pointed at its back-part, where 
the glutzus medius is fixed; but forwards it is more ob- 
tuſe, and has two ſuperficial pits formed in it: Into the 
ſuperior of. theſe, the piriformis is implanted; and the 
obturator internus and gemini are fixed into the lower 
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From the backmoſt prominent part of this 
= trochanter, a rough ridge runs backwards and 
wnwards, into which the quadratus is inſerted. 
In the deep hollow, at the internal upper ſide of this 
ridge, the obturator externus is implanted. More in- 
rernally, a conoid proceſs, called trechanter minor, riſes, 
for the inſertion of the muſculus pſoas and iliacus inter- 
nus, and the pectineus is implanted into a rough hol- 
low below its internal root. The muſcles inſerted in- 
to theſe two proceſſes being the principal inſtruments of 
the rotatory motion of the thigh, have occaſioned the 
name of trccharters to the proceſſes. 

The body cf the os femoris is convex on the fore · part, 
and made hollow behind, by the action of the muſcles 
that move it and the leg, and for the conveniency of ſit- 
ting, without bearing too much on theſe muſcles, 
The fore-part of the thigh-bone is a little flatted above 
by the beginning of the crureus muſcle, as it is allo be- 
low by the ſame muſcle and the rectus, ——lts external 
ſurface is likewiſe made flat below by the valtus externus, 
where it is ſeparated from the former by an obtuſe ridge. 
he vaſtus internus depreſſes a little the lower part 
of the internal ſurface. The poſterior concave ſur- 
face has a ridge riſing in its middle, commonly called /i- 
nes aſpera, into which the triceps is inferred, and the 
ſhort head of the biceps flexor tibiæ riſes frem it. 
At the upper part of it, the medullary veſſels enter by a 
ſmall hole that runs obliquely upwards.—A little above 
which, there is a rough ſoſſa or two, where the tendon 
of the glutzus maximus is fixed, —— The lower end of 
the linea aſpera divides into two, which deſcend towards 
each ſide.— The two val muſcles have part of their 
origin from theſe ridges ; and the long tendon of the tri- 

is fixed to the internal, by means of part of the 
faſcia aponeurotica of the-thigh. Near the beginning 
of the internal ridge, there is a diſcontinuation of the 
ridge, where the crural artery paſſes through the apo- 
neuruſis. Between theſe two rouph lines, the bone 
is made flat by the large blood - veſſels and net ves which 
paſs upon it; and near the end of each of theſe ridges, 
a ſmall ſmooth protubcrance may often be remarked, 
where the two heads of the external gaſtrocnemius muſ- 
cle take their rife ; and from the fore-part of the inter- 
nal tubercle, a ſtrong ligament is extended to the inſide 
of the tibia, 

The lower end of the os femoris is larger than any o- 
ther part of it, and is formed into a great protuberance 
on each fide, called its cend les; berween which a conſi- 
derable cavity is found, efpecially at the back-part, in 
which the crural veſſels and nerves lie immerſed in far. 
—— The internal condyle is longer than the external.—— 
Each of theſe proceſſes ſecins to be divided in its plain 
ſmooth ſurface, The mark of diviſion on the external 
is a notch, and on the internal a ſmall protuberance. 
The fore-part of this diviſion, on which the rotula moves, 
is formed like a pulley, the external fide of which is 
higheſt ——Bebind, there are two oblong large heads, 
whoſe greateſt extent is backwards, for the motion of the 
tibia; and from the rough cavity between them, but near 
to the baſe of the internal condyle, the ſtrong ligament, 
commonly called the croſs one, has its tie. A lutc 


T 


A 183 


above which, a rough protuberance gives inſertion to the 
tendon of the triceps.——The condyles, both on the 
outer and inner fide of the knee, are made flat by the muſ- 
cles paſhng along them. On the back part of the in- 
ternal, a flight depreſſion is made by the tendons of the 
gracilis and ſartorius; and on the external, ſach another 
is formed by the biceps flexor cruris; behind which, a 
deep foſſa is to be obſerved, where the poplitæus muſcle 
has its origin. From the tubercle immediately before 
this cavity, a ſtrong round ligament goes out to the up- 
per part of the fibula.——Round this lower end of the 
thigh-bone, large holes are found, into which the liga- 
ments for the ſecurity of the joint are fixed, and blood- 
veſſels paſs ro the internal ſubſtance of the bone. 

The thigh-bone being articulated above with the aceta- 
bulum of the oſſa innominata, which affords its round 
head a ſecure and extenſive play, can be moved to every 
fide; but is reſtrained in its motion outwards by the high 
brims of the cavity, and by the round ligament; for o- 
therwiſe the head of the bone would have been frequent- 
ly thruſt out at the breach of the brims on the inſide; 
which allows the thigh ro move conſiderably inwards. 
The body of this bone enjoys little or no rotatory 
motion, though the head molt commonly moves round 
its own axis; becauſe the oblique progreſs of the neck 
and head from the bone is ſuch, that the rotatory motion 
of the head can only bring the body of the bone for- 
wards and backwards. The os femoris is articulated 
below to the tibia and rotula in the manner afterwards to 
be deſcribed. 

The nrarneſs of the ſmall neck to the round head of 
the thigh-bone, and its upper end being covered with very 
thick muſcles, make greater diſhiculty in dittinguiſhing 
between a luxation and fracture here, than in any other 
part of the body. 

The Les is compoled of three bones, tibia, fibula, 
and retula. 

Tizvia, ſo called from its reſemblance to an old muſi- 
cal pipe or flute, is the long, thick, triangular bone, ſi- 
tuated at the internal part of the leg, and continued in 
almoſt a ſtreight line from the thigh-bone. 

The upper end of the tibia is large, bulbous, and 
ſpongy, and is divided into tuo cavitics by a rough irre- 
gular protuberance, which is hollow at its moſt prominent 
part, as well as before and behind. The anterior of the 
two ligaments that compoſe the great croſs one, is in- 
ſerted into the middle cavity, and the depreſſion behind 
receives the poſterior ligament. The two broad cavities 
at the ſides of this ptotuberance are not equal; for the 
internal is oblong and dcep, to receive the internal con- 
dyle of the thigh- bone; while the external is more ſu- 
perficial and rounder, for the external condyle. In 
each of theſe tuo cavities of a recent ſubjc&, a ſemilu - 
nar cartilage is placed, which is thick at its convex edge, 
and becomes gradually thinner towards the concave or 
interior edge. Ihe middle of each of theſe cartilages 
is broad, and the ends of them turn narrower and thin- 
ner, as they approach the middle protuberance of the ti- 
bia,——The thick convex cdge of each cartilage is con- 
need to the capſular and other ligaments of the articu- 
lation, but ſo near to their rife from the tibia, that the 
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cartilages are not allowed to change place far ; whit the 
narrow ends of the cartilages, becoming almoſt ligaments, 
are fixed at the inſertion of the ftrong croſs ligament in- 
to the tibia, and ſeem to have their ſubſtance united with 
it ; therefore a circular hole is Jeft between each cartilage 
and the ligament, in which the molt prominent convex 


part of each condyle of the thigh-bone moves. The 
circumference of theſe cavities 1s rough and unequal, for 
the firm connection of the ligaments of the joint. — Im- 
mediately below the edge, at its back-part, two rough 
flatted pratuberances ſtand out: Into the internal, the 
tendon of the ſemimembranoſus muſcle is inſerted ; and 
a part of the croſs ligament is fixed to the external, —— 
On the outſide of this laſt tubercle, a ſmoorh ſlightly- 
hollowed ſurface is formed by the action of the poplitzus 
muſcle. 

Below the ſore · part of the upper end of the tibia, a 
conſiderable rough protuberance riſes, to which the ſtrong 
tendinous ligament of the rotula is fixed. On the in- 
ternal ſide of this, there is a broad, ſcabrous, ſlightly» 
hollowed ſarface, to which the internal long ligament of 
the joint, the a poneur oſis of the vaſtus internus, and the 
tendons of the ſeminervoſus, gracilis, and ſartorius, are 
fixed. elow the external edge of the upper end of the 
tibia, theres a circular flat ſurface, covered, in a recent 
ſubject, with cartilage, for the articulation of the fibula 
between which and the anterior knob, there is a rough 
hollow, from which the tibialis anticus, and extenſor di- 

itorum longus, take their origin, From the ſmooth flat 
Farface, 4 ridge runs obliquely downwards and inwards, 
to give riſe to part of the ſolæus, tibialis poſticus, and 
flexor digitorum longus, and inſertion to the aponeuroſis 
of the ſemimembranoſus which covers the poplitæus, and 
to ſome of the external ſibres of this laſt named muſcle. 
At the inſide of this ridge an oblique plain ſurface is 
left, where the greateſt part of the muſculus poplitæus 
is inſerted, —The remaining body of the tibia is triangu- 
gular.— The anterior angle is very ſharp, and is com- 
monly called the ſpire or ſhin. This ridge is not 
ſreight; but turns firſt inwards, then outwards, and 
laſtly inwards again.—'The plain internal fide is ſmooth 
and equal, being little ſubjected to the actions of muſ- 
cles; but the external fide is hollowed above by the tibi- 
alis anticus, and below by the extenſor digitorum longus, 
and extenſor pollicis longus.—The- two angles behind 
theſe ſides are rounded by the action of the muſcles ;— 
the poſterior fide comprchended between them is not ſo 
broad as thoſe already mentioned, but is more oblique 
and flatted by the ation of the tibialis poſticus and flexor 
digitorum longus.—Some way above the middle of the 
bone, the internal angle terminates, and the bone is 
made round by the preſſure of the muſculus ſolxus.— 
Near to this, the paſſage of the medullary veſſels is feen 
flanting obliquely downwards. 

The lower end of the tibia is made hollow, but ſo as 
a ſmall protuberance riſes in the middle. — The internal 
ſide of this cavity, which is ſmooth, and, in a recent 
lubject, is covered with cartilage, is produced into a con- 
ſiderable proceſs, commonly named mallcolus internus; 
the point of which is divided by a notch, and from it li- 
gaments are {ent out to the foot. The external fide 
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of this end of the tibia has a rough irregular ſemi lunar 
cavity formed ia it, for receiving the lower end of the ſi- 
bula. The poſterior ſide has two lateral grooves, and 
a {mall middle protuberance. In the internal depreſſion, 
the tendons of the muſculus tibialis poſticus, and flexor 
digitorum longus, are lodged ; and in the external, the 
tendon of the flexor longus pollicis plays From the 
middle protuberance, ligamentous ſheaths go out, for 
tying down theſe tendons. | 

Frisur is the ſmall long bone, on the outſide 
of the leg, oppoſite to the exte angle of the tibia; 
the ſhape of it is irregularly triangular. _. © | 

The head of the fibula has a ſuperficial circular cavity 
formed on its inſide, which, in a recent ſubject, is cover- 
ed with a cartilage, but ſo cloſely connected to the tibia 
by ligaments, as to allow only a ſmall motion backwards 
and forwards.—This head is protuberant and rough on its 
outſide, where a ſtrong round ligament, and the muſculus 
biceps, are inſerted; and, below the back-part of irs in- 
ternal fide, a tubercle may be remarked, that gives riſe 
to the ſtrong tendinous part of the ſolæus are" 4 b 

The body of this bone is a little crooked inwards and 
backwards, which figure is owing to the actions of the 
muſcles ; but is (till further increaſed by nurſes, wha oft- 
en hold children careleſsly by the legs. The ſharpelt 
angle of the fibula is forwards, on each fide of which 
the bone is conſiderably, but uncqually, depreſſed by the 
bellies of the ſeveral muſcles that riſe from, or act upon 
it; and, in old people, theſe muſcles make diſtin& ſinuo- 
ſities for n external ſurface of the p- 
bula is depreſſed obliquely from above dowawards and 
backwards, by the two peronzi Its internal ſurface 
is unequally divided into two narrow longitudinal 
by an oblique ridge extended from the upper part of the 
anterior angle, to join with the lower end ot the inter- 
nal angle. To this ridge the ligament ſtretched between 
the two bones of the leg is connected. The anterior 
of the two planes is very narrow above, where the ex- 
tenſor longus digitorum, and extenſor longus pollicis, a 
riſe from it; but is broader below, where it has the print 
of the nonus Veſalii.— The poſterior plane is broad and 
hollow, giving origin to the larger ſhare of the tibialn 
poſticus — The internal angle of this bone has a tendi- 
nous membrane fixed to it, from which fibres of the flexar 
digitorum longus take their riſe,—The poſterior ſurface 
of the fibula is the plaineſt and ſmoothett, but is made 
flat above by the ſclæus, and is hollowed below by the 
flexor pollicis longus. In the middle of this ſurface the 
canal for the medullary veſſels may be ſcen ſlanting down» 
wards. 

The lower end of the fibula is extended into a ſpongy 
oblong head, on the infide of which is a convex, irre- 
gular, and frequently a ſcabrous ſurface, that is retei- 
ved by the external hollow of the tibia, and fo firmly 
. to it by a r intermediate cartilage and ſtrong 
igaments, that it ſcarce can moe. — Helow this, the fi- 
bula is ſtretched out into a coronoid proceſs, that is 
{mooth, covered with cartilage on its internal fide, and 
is there contiguous to the outſide of the firſt bone of the 
foot, the altragalus, to ſecure the articulation, This 


proceſs, named malleolus externus, being ſituated farther 
back 
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back than the internal malleclus, and in an oblique di- 
rection, obliges us naturally to tern the fore - part of the 
foot outwards. : At the lower internal part of this pro- 
ceſs, a ſpongy cavity for mucilaginous glands may be re- 
marked; from its point, ligaments are extended to the a- 
ſtragalus, os calcis, and os naviculare, bones of the foot; 
and from its inſide, ſhort ſtrong ones go out to the aſtra- 
galus. On the back-part of it, a ſinuoſity is made by the 
tendons of the peronæi muſcles —When the ligament 
extended over theſe tendons from the one fide of the 

to the other is broke, ſtretched too much, or 
made weak by a ſprain, the tendons frequently ſtart for- 
wards to the outhde of the fibula. 

The conjunction of the upper end of the ſibula with 
the tibia is, by plain ſurfaces, tipped with cartilage; aud, 
at its lower end, the cartilage ſeems to glue the two bones 
together, not, however, ſo firmly in young people, but 
that the motion at the other end of ſuch a long radius is 
very obſervable. + 

The principal uſe of this bone is to afford origin and 
inſertion to muſcles; the direction of which may be a 
latle altered, on proper occaſions, by its upper part 
-ſbuffling backwards and forwards, It likewiſe helps 
to make the articulation of the foot more ſecure and 
fm. 
RoTvLa is the ſmall flat bone ſituated at the fore-part 
of the joint of the knee. Its ſhape reſembles the 
common ſigure of the heart with its point downwards.— 
The anterior convex ſurface of the rotula is pierced by a 
great number of holes, into which fibres of the ſtrong li- 
ament that is ſpread over it enter. Behind, its ſur- 
= is ſmooth, covered with cartilage, and divided by a 
middle convex ridge into two cavities, of which the ex- 
ternal is largeſt, and both are exactly adapted to the pul- 
ley of the os femoris, on which they are placed in the 
molt ordinary unſtraining poſtures of the leg; but when 
the leg is much bended, the rotula deſcends far down 
on the condyles; and when the leg is fully extended, 
the rotula rites higher, in its upper part, than the pulley 
of the thigh-bone.——The plain ſmooth ſurface is ſur- 
rounded by a rough prominent edge, to which the capſu- 
lar ligament adheres :—Below, the point of the bone is 
ſcabrous, where the ſtrong tendinous ligament from the 
tubercle of the tibia is fixed, —The upper horizontal part 
of this bone is flatted and unequal, where the tendons of 
the extenſots of the leg are inſerted, 

The ſubſtance of the rotula is cellular, with very thin 
external firm plates: But then theſe cells are ſo ſmall, 
and ſuch a quaatity of bone is employed in their forma- 
ton, that ſcarce any bone of its bulk is ſo ſtrong. Be- 
ſides, it is covered all over with a thick ligament, to con- 
nect its ſubſtance, and is moveable to one fide or other; 
therefore is ſufficiently ſtrong to reſiſt the ordinary actions 
of the large muſcles that are inſerted into it, or any com- 
mon external force applied to it. 

The parts which conſtitute the joint of the knee bein 
now def-ribed, let us examine what are its motions, — 
how per ſormed.—— The two principal motions are flec- 
tion and extenſion.——lIn the former of theſe, the leg 
may be brought to a very acute angle with the thigh, by 
the condyles of the thigh-bones being round and made 

Vor. I. No. 8. 3 


O M Te 195 


ſmooth far backwards. In performing this, the rotula 
is pulled down by the tibia. When the leg is to-be 
extended, the rotula is drawn upwards, conſequently 
the tibia forwards, by the extenſor muſcles ; which, by 
means of the protuberant joins, and of this thick bone 
with its ligament, have in effect the chord, with which 
they act, frxed to the tibia at a conſiderable angle, there- 
fore act with advantage; but are reſtrained from pulling 
the leg farther than to a ſtreight line with the thigh, by 
the polterior part of the crols ligament, that the body 
might be ſupported by a firm perpendicular column: For 
at this time the thigh and leg are as little moveable in a 
rotatory way, or to either (ide, as if they were one con- 
tivued bone. But when the joint is a little bended, 
the rotula is not tightly braced, and the poſterior liga- 
ment is relaxed; therefore this bone may be moved a lit- 
tle to either fide, or with a ſmall rotation in the ſuperſi- 
cial cavities of the tibia; which is done by the motion 
of the external cavity backwards and forwards, the in- 
ternal ſerving as a fort of axis. Seeing then one part of 
the croſs ligament is ſituated perpendicularly, and the 
poſterior part is ſtretched obliquely from the inter aal 
condyle of the thigh outwards, that poſterior part of 
the croſs ligament prevents the leg's being turned at all 


inwards ; but it could not hinder it from turning out- 


wards almolt round, was not that motion confined by the 
lateral ligaments of this joint, which can yield lirtle, 

The Foor is divided into three parts, viz. tarſur, 
metatarſus, and tees In the deſcriprion of which, the 
broad of the foot ſhall be called ſupertzy; the ſole, in- 
ferier; the fide on which the great toe is, internal ; that 
where the little toe is, external. 

The tarſus coaliſts of ſeven ſpongy bones; to wit, the 
aſtragalus, os calcis, navicu/are, cnuboides, cunciſorme 
externum, cuneiforme medium, and cuneiforme in- 
lernum. 

The aſtragalus is the uppermolt of theſe bones. 
The os calcis is below the aſtragalus, and is conſiderably 
prominent backwards beyond the other bones, to form 
the heel, The os naviculare is in the middle of the 
internal ſide of the tarſus, The os cuboides is the 
molt external of the row of four bones at its fore-part. 
—— The os cuneiforme externum is placed at the infide 
of the cuboid. The cunciſorme medium is between 
the external and internal cuneiform bones, and the inter- 
nal cuneiform is put at the internal fide of the foot. 

In the deſcription of theſe bones, let it be obſerved, 
That where-ever a ridge is mentioned, without a parti- 


cular uſe aſſigned, a ligament is underſtood to be fixed to, 


it: or where a ſpongy rough cavity, deprethon, or foſſa, 


is remarked, without nanung its uſe, a ligament is in- 


ſerted, and mucilaginous glands are lodged, 

The upper part of the allragalus is formed into a large 
ſmooth head, which is ſlightly hollowed in the middle; 
and therefore reſembles a tuperſicial pulley, by which it 
is fitted to the lower end of the tibia, The internal 
ſide of this head is flat and ſmooth, to play on the inter- 
nal malleolus.—The external de has alfo fuch a ſur- 
face, but larger, for its articulation with the external 
malleolus, Round the baſe of this head there is a 


rough folla; avd, immediately before the head, as alſo, 
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below its internal ſmooth ſarface, we find a conſiderable 
rough cavity. , 

Ihe lower ſurface of the aſtragalus is divided by an 
irregular, deep, rough foſſa; which, at its internal end, 
is narrow, but gradually widens, as it ſtretches obliquely 
outwards and forwards.—The ſmooth ſarface, covered 
with cartilage, behind this ſoſſa, is large, oblong, ex- 
tended in the ſame oblique fituation with the foſſa, and 
concave, for its conjunction with the os calcis.——T'he 


back-part of the edge of this cavity is produced into two 


ſharp- pointed rough proceſſes, between which is a depreſ- 
fion, made by the tendon of the flexor pollicis longus. 


The lower ſurface before the foſſa is convex, and com- 


poſed of three diſtinct ſmooth planes. The long one 
behind, and the exterior or ſhorteſt, are articulated with 


the heel-bone; while the internal, which is the moſt con- 


vex of the three, reſts and moves upon a cartilaginous 
ligament, that is continued from the calcaneum to the os 
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he fore-part of this bone is formed into a convex 
oblong ſmooth heed, which is reccived by the os navi- 
cute. Round the root of this head, eſpecially on the 
upper ſurſace, a rough foſſa may be remarked, 

The aſtragalus is articulated above to the tibia and ſi- 
bula, which together form one cavity. Though, in this 
articulayion, the bones have prominences and cavities ſo 
{mall, as might allow motions in all directions; yet the 
flection and extenſion are the molt conſiderable, the o- 
ther motions being con ſined by the malleoli, and by the 
ſtrong ligaments which go out from the points of theſe 
proceſſes to the aſtragalus and os calcis. The aſtragalus 
is joined below to the os calcis; and before, to the os 
naviculare, in the manner to be explained when theſe 
bones are deſcribed, 

Calcaneum is the largeſt bone of the ſeven. —Bchind, 
it is ſormed into a large knob, commonly called the heel : 
The ſurface of which is rough behind, where the tendo 
Achillis is inſerted into it; and above, it is hollow and 
ſpongy. Farther forwards, on the upper ſurface of the 
calcaneum, there is an irregular, oblong, ſmooth con- 
vexity, adapted to the concavity at the _— of the 
altragalus : And beyond this a narrow foſſa is ſeen, which 
divides it from two ſmall concave ſmooth ſurfaces, that 
are joined to the ſore-part of the” aitragalus,—Behind 
the pot: rior of theſe ſmooth ſurfaces, which is the lar- 


gelt, a ſmall ſinuoſity is made by the tendon of the flexor 


digitorum longus; at the fore-part of which a ſmall 
rough protuberance appears, that gives riſe to the muſ- 
culas extenſor digitorum brevis, 

The external fide of this bone is flat, with a ſuperſi- 


_ cial folſa running horizontally, in which the tendon of 


the muſculus peronæus longus is lodged.— The internal 
ſide of the heel-bone is hollowed, for lodging the origin 
of the maſſa cornea Jac. Sylvii, and for the fafe paſſage 
of tendons, nerves, and arteries, Under the fide of the 
internal ſmooth concavity, a particular groove is made 
by the tendon of the flexor pollicis longus; and from 
the thin protuberance on this internal fide, the cartilagi- 
nous ligament that ſupports the aftragalus, goes out ro 


| the os naviculate; on which ligament, and on the edge 


of this boue to which it is fixed, the groove is form- 
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ed for the tendon of the flexor digitorum profundus. 

The lower ſurface of this bone is preſſed flat at the 
back-part, by the weight of our bodies; and immedi- 
ately before this plane, there are two tubercles, from 
the internal of which the muſculus abductor pollicis, 
flexor digitorum ſublimis, as alſo part of the aponeurofis 
plantaris, and of the abductor minimi digiti, have their 
origin; and the other part of the abductor minimi digiti 
and aponeurolis plantaris, riſes from the external. 
Before theſe protuberances this bone is concave, for 
lodging the flexor muſcles; and at its fore-part we may 
oblerve a rough deprethon, from which, and a tubercle 
behind it, the ligament goes out that prevents this bone 
to be ſeparated from the os cuboides. 

The fore-part of the os calcis is formed into an ob- 
long, — ſmooth ſurface, which is circular at 
its upper external end, but is pointed below. This 
ſmooth ſurface is ſitted to the os cuboides. a 

Though the ſurfaces by which the aſtragalus and os 
calcis are articulated, ſeem fit enough for motion; yet 
the very ſtrong ligaments by which theſe bones are con- 
nected, prevent it, and render this principal part of our 
baſe, which reſts on the ground, to wit, the os calcis, 
firm. 

Os naviculare, is ſomewhat circular. It is formed in- 
to an eblong concavity behind, for receiving the anterior 
head of the aſtragalus.—On the upper ſurface, there is 
a rough foſſa, —Below, the os naviculare is very unequal 
and rough ; but hollow for the ſafety of the muſcles. — 
On its inſide, a large knob riſes out, from which the 
abduRor pollicis takes in part its origin, the tenden of 
the tibialis poſticus is inſerted into it, and to it two re- 
markable ligaments are ſixed; the ſirſt is the ſtrong one, 
formerly mentioned, which ſupports the aſtragalus; the 
ſecond is ſtretched from this bone obliquely eroſs the 
foot, to the metatarſai bones of the middle toe, and 
of the toe next to the little one. — On the outſide of the 
os naviculare, there is a ſemicircular ſmooth ſurface, 
where it is joined to the os cuboides. The fore-part of 
this bone is all covered with cartilage, and is divided 
into three ſmooth plaues, fitted to the three oſſa cunei- 
formia. 

The os naviculare and aſtragalus are joined as a ball 
and ſocket, and the naviculare moves in all directions in 
turning the toes inwards, or in raifing or depreſſing either 
fide of the foot, though the motions are greatly reftrain- 
ed by the ligaments which connect this to the other bones 
of the tarſus. 

Os cuboides is a very irregular cube, Behind, it 
is formed into an oblong unequal concavity, adapted 
to the fore-part of the os caleis.—On its internal fide, 
there is a ſmall ſemicircular ſmooth cavity, to join the os 
raviculare,-Immediately before which, an oblong fmccth 
plane is made by the os cuneiforme externum.— Be- 
low this, the bone is hollow and rouph..—On the internal 
ſide of the lower furface, a round protuberance and foſſa 
are found, where the muſculus adduRor pallicis has its 
origin, On the external ſide of this ſame ſurſac-, there 
is a round knob, covered with cartilage; immediately 
before which, a ſmooth foſſa may be oblerved, in which 
the tendon of the perona us primus runs obliquely erofs 
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the foot; and on the knob, the thin flat cartilage proper 
to this muſcle plays; ia place of which, ſometimes a 
bone is found :—More externally than the knob, a rough 
hollow is made, for the ſtrong ligaments ſtretched be- 
twixt this bone and the os calcis.—Befote, the ſur face 
of the os cuboides is flat, ſmooth, and ſlightly divided 
into two planes, for ſuſtaining the os metatarſi of the 
little toe, and of the toe next to it. 
The form of the back-part of the os cuboides, a 
the ligaments connecting the joint there with the os cal- 
cis, both concur ia allowing little motion in this part. 
Os cuneiforme extcrnum, is much of the ſhape of a 
wedge, being broad and flat above, with long ſides run- 
ning obliquely downwards, and terminating in a ſharp 
edge. —The upper ſurface of this boue is an oblong 
ſquare.—The one behind is nearly a triangle, but not 
complete at the inferior angle, and is joined to the os na- 
viculare.— The external fide is an oblong ſquare, divided 
as it were by a diagonal: The upper half of it is ſmooth, 
for its conjunction with the os cuboides : The other is a 
ſcabrous hollow ; and in its ſaperior anterior angle, a 
{mall ſmooth impreſſion is made by the os metatarſi of 
the toe next to the little one.—The internal ſide of this 
bone is alſo quadrangular, with the fore-part of irs edge 
made flat — ſmooth by the os metatarſi of the toe next 
to the great one; and the back · part is alſo flat and ſmooth, 
where the os cuneiforme medium is contiguous to it.— 
The fore-part of this bone is an oblong triangle, for ſu- 
ſtaining the os metatarh of the middle toe. 
Os cuneiforme medium, or minimum, is ſtill more ex- 
- aftly the ſhape of a wedge than the former. Its up- 
* part is ſquare 3—its internal fide has a flat ſmooth 
urface above and behind, for its conjunction with the 
following bone; with a ſmall rough foffa below; and a 
conſiderable ſhare of it is rough and hollow. —The ex- 
ternal fide is ſmooth and a little hotlowed, where it is 
contiguous to the laſt deſcribed bone, —Behind, this bone 
is triangular, where it is articulated with the os naviculare ; 
and it is allo triangular at its fore-part, where it is cupti- 
guous to the os metatarſi of the toe next to the great one. 
Os cuneiforme maximum, or internum, dicker, ſrom 
the two former in its ſituation, which is more oblique 
than theirs. —Beſides, its broad thick part is placed be- 
low, and the ſmall thin point is above and outwards ; 
while its under broad ſurface is concave, for allowing a 
ſate paſſage to the flexors of the great toe.— The tur- 
face of this os cunziforme behind, where it is joined to 
the os naviculare, is hollow, ſmooth; and of a circular 
ßgure below, but pointed above. — The external fide 
conſiſts of two ſmooth and flat ſurfaces, whoſe direction 
is nearly at right angles With Each other. With the po- 
ſterior, that runs obliquely from below forwards and up- 
wards, the os cuneiforme minimum is joined; and with 
the anterior, whoſe direction is longitudinal, the os me- 
tatarſi of the toe next to the great one is connected. — 
The fore-part of this bone is ſemilunar, but flat and 
ſmooth, for ſuſtaining the os metatatſi of the great toe. 
— The internal fide is ſcabrous, with two remarkable 
tabercles below, frora which the muſculus abduQor pol- 
licis riſes, and the tibialis anticus is inſerted into its up- 
per part. 
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The three cuneiform bones are all ſo ſecured by liga- 


ments, that very little motion is allowed in any of them. 


Theſe ſeven bones of the tarſus, when joined, are 
convex above, and leave a concavity below, for lodging 
ſafely the ſeveral muſcles, tendons, veſſels, and nerves 
that lie in the ſole of the foot, —In the recent ſubject, 
their upper and lower furfaces are covered with ſtron 
ligaments, which adhere firmly to them; and all the bones 
are ſo tightly connected, by theſe and the other liga- 
ments, which are fixed to the rough ridges and foſſe 
formerly mentioned, that, notwithſtanding the many 
ſurfaces covered with cartilage, ſome of which are of 
the form of the very moveable articulations, no more 
morion is here allowed, than only to prevent too great a 
ſhock of the fabric of the body in walking, leaping, &c. 
by falling on too ſolid a baſe. 

Mzraraksus is compoſed of five bones, which, in 
their general characters, agree with the metacarpal 
bones; but may be diſtinguiſhed from them by the 
following marks: 1. They are longer, thicker, and 
ſtronger. 2. Their anterior round ends are not ſo 
broad, and are leſs in proportion to their baſes. 3. Their 
bodies are ſharper above and flatter on the fides, with 
their inferior ridge inclined more to the outſide. 4. The 
rubercles at the lower parts of the round head are larger. 

The firſt or internal metatarſal bone is eaſily diſlin- 
guiſhed from the reſt by its thickneſs. —The one next to 
it is the longeſt, and with its ſharp edge almoſt perpen- 
dicular,- 
their ſituation is more external, 

Os metatarſi pollicis is by far the thickeſt and ſtrong- 
eſt, as having mach the greateſt weight to ſuſtain, 
baſe is oblong, — concave, and of a ſemilunar 
figure, to be adapted to the os cuneiforme maximum,— 
The inferior edge of this baſe is a little prominent and 
rough, where the tendon of the peronæus primus mal- 
cle is inſerted. On its outlide, an ublique circular de- 
preſſion is made by the ſecond metatarſal bone. Its 


round head has generally on its 8 a middle ridge, 
and two oblong cavities, for the oſſa ſeſamoidea; and. 


on the cxterual fide, a depreſkon is made by the following 
bon 


e. 

Os metatarſi of the ſccond toe, is the longeſt of the 
five, with a triangular baſe ſupported by the os cunei- 
forme medium and the external fide produced into a pro- 
cels; the end of which is an ol lique ſmooth plane, join- 
ed to the os cunciforme externum, Near the internal 
edge of the baſe, this bone has two ſmall depreſſions, 
made by the os cuneiſorme maximum, between which is 
a rough cavity, —Farther forwards, we may obſerve a 
ſmooth protuberance, which 1s joined to the foregoiry 
bone,—— On the outſide of the baſe are two oblong 
ſmooth ſurfaces, for its articvlation with the following 
bone ; the ſuperior ſmooth ſurface being extended long:'- 
rodinally, and the inferior perpendicularly ; berwer + 
which there is a rough foſſa. 

Os me tatarſi of the middle toe, is the fecond in length. 
—[ts baſe, ſupported by the os cunciforme exteraun!, 
is triangular, but ſlanting ourwards, where it ends in a 
ſharp-pointed little proces ; and the angle below ts our 


completed. 


The 


The others are ſhorter and more oblique, as 


Its 


- 
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The internal ſide of this baſe is adapted to the pre- 
ceding bone; and the external fide has alſo two ſmooth 
ſurfaces covered with cartilage, but of a different figure; 
for the upper one is concave, and, being round behind, 
turns ſmaller as it advances forewards; and the lower 
ſurſace is little, ſmooth, convex, and very near the edge 
of the baſe. 

Os metatarſi of the fourth toe, is near as long as the 
farmer, with a triangular ſlanting baſe, joined tothe os cu- 
haides, and made round at its external angle, having one 
hollow ſmooth ſurface on the outſide, where it is preſſed 
upon by the following bone, and two on the internal 
ſide, correſponding to the former bone; behind which 
is a long narrow ſurface impreſied by the os cuneiforme 
externum. 

Os metatarſi of the little toe, is the ſhorteſt, ſituated 
with irs two flat ſides above and below, and with the 
ridges laterally, The baſe of it, part of which reſts 
on the os cuboides, is very large, tubcrous, and produ- 
ced into a long-pointed proceſs externally, where part 
of the abductor minimi digiti is fixed; and into its up- 
per part the peronæus ſecundus is inſerted, Its inſide 
has a flat conoidal ſurface, where it is contiguous to the 
preceding bone. 

When we ſtand, the fore-ends of theſe metatarſal 
bones, and the os calcis, are our only ſupporters; and 
therefore it is neceſſary they ſhould be ſtrong, and ſhould 
have a confined motion. 

The bones of the Tors are much akin to thoſe of the 
thumb and fingers; particularly the two of the great 
toe are preciſely formed as the two laſt of the thumb; 
only their poſition, in reſpect of the other toes, is not 
oblique ; and they are proportionally much ſtronger, be- 
cauſe they are ſubjected to a greater force; for they ſu- 
ſtain the force with which our bodics are puſhed forwards 
by the foot bchind at every ſtep we make; and on them 
principally the weight of the body is ſupported, when we 
are raiſed on our tiptoes. 

The three bones in cach of the other four toes, com- 
pared to thoſe of the fingers, differ from them in theſe 
particulars, ——They are leſs, and ſmaller in proportion 
to their lengths: — Their baſes are much larger than 
their anterior ends: Their bodies are more narrow above 


and below, and flatter on the ſides.— The ſirſt phalanx 


EXPLANATION 


Ficvrt I, A Mats SKELETON. 


A, Os frontis. B, Os parietale. C, Os temporum. 
D, Os occipitis. E, Offa naſi. F, Os mala. G, Os 
maxillare ſuperius. H, Os maxil}are inferius. I, The 
teeth, which are ſixteen in each jaw, K, The ſeven 
vertebræ of the neck, with their intermediate carti- 
lages. L, Cc. The twelve dorſal vertebræ, with 
their intermediate cartilages. M, The five lumbar 


vertebtæ, and, N, Their intermediate cartilages. O, Os 
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is proportionally much longer than the bones of the ſe- 
cond and third, which are very ſhort. 

Of the four, the toe next to the great one has the 
largeſt boncs in all dimenſions, and more externally the 
toes are leſs.— The little toe, and frequently that next 
to it, have the ſecond and third bones intimately um- 
ted into one; which may be owing to their little motion, 
and the great preſſure they are ſubjected to. 

The toes are of good uſe to us in walking; for, when 
the ſole is raiſed, they bring our body, with its centre 


of pravity, perpendicular to the advanced foot. 


The only bones now remaining to complete the de- 
ſcription of the ſkeleton, are the ſmall ones, which are 
found at the joints of the fingers and toes, and in ſome 
other parts, called 

OssA SESAMOIDEA, Which are of very different 6- 
gures and ſizes, though they are generally ſaid to reſem- 
ble the ſeed of the ſeſamum. They ſeem to be no- 
thing elſe than the ligaments of the articulations, or the 
firm tendons of ſtrong muſcles, or both, become bony, 
by the compreſſion which they ſuffer. "Thus the ſeſa- 
moid bones at the beginning of the gaſtrocnemii muſcles, 
are evidently compoſed of the tendinous fibres only.— 
Theſe, at the firſt joint of the great toe, are as plainly 
the ſame continued ſubſtance with the ligaments and the 
tendons of the adductor, flexor, brevis, and abductor,— 
That which is ſometimes double at the ſecond joint of 
that toe, is part of the capſular ligament; and if we e- 
numerate the other ſeſamoid bones that are at any time 
found, we may obſerve all of them formed in this man- 
ner. Their number, figure, ſituation, and magnitude, 
are ſo uncertain, that it were in vain to inſiſt on the dif- 
ferences of each; and therefore we ſhall only in general 
remark, 

1. That where-ever the tendons and ligaments are 
firmeſt, the actions of the muſcles ſtrongeſt, and the 
compreſſion greateſt, there ſuch bones are moſt commen- 
ly found. 

2. That, ceteris paribus, the older the ſubjeR is in 
which they are ſought, their number is greater, and their 
ſize is larger. 

3. The mare labour any perſon is inured to, he has, 
ceteris paribus, the molt numerous and largelt oſſa ſeſa - 
moidea. 
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ſacrum. P, Os coccygis. Q, Os ilium. R, Os pu- 
bis. 8, Os iſchium. T, The ſeven true ribs. U, The 
five falſe ribs, V, The ſternum, X, The clavicle. 
Y, The ſcapula. Z, The os humeri, a, Ulna. b, Ra- 
dius, c, The eight bones of the carpus, d, The 
five metacarpal bones, e, The phalanges of the fin- 
gers. f, The os femoris. g, The patella. h, The 
tibia, i, The fibula. k, The ſeven bones of the tar- 
jus, 1, The five metatarſal bones. m, The phalan- 
ges of the toes. 

Fis. 
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Part 1. A . 4. 
Fis. 2. The internal view of the Os Fortis. 


a, The ſuperior ſerrated edge, which aſſiſts to form the 
coronal ſuture. b, The external 222 
c, The internal angular proceſs. d, The naſal pro- 
ceſs. e, The orbitar proceſs, f. The frontal ſinus. 
g, The ſagittal ſuture, which (as here) is ſometimes 
continued to the noſe. 


Fig. 3. The internal ſide of the left PaAZ TAL bone. 


a, Its ſuperior edge, which, joined with the other, forms 
the ſagittal ſuture. b, The anterior edge, which aſ- 
ſiſts in the formation of the coronal ſurure. c, The 
inferior edge for the ſquamous ſuture, d, The poſte- 
rior edge for the lambdoid future. e, A depreſſion 
made by the lateral finus. f. The prints of the prin- 
cipal artery of the dura mater. 


Fic. 4. The internal view of the Occ1ieirar bone. 


a a, The two ſides, which aſſiſt to form the lambdoid 
ſuture, b, The extremity of the cuneiform proceſs, 
where it joins the ſphenoid bone, cc, The two con- 
dyloid proceſſes, which articulate the head with the 
ſpine. d d, The prints made by the poſterior lobes 
of the brain. ee, The prints made by the lobes of 
the cerebellum. f, The cruciform ridge. g, The 
foramen magnum, through which the ſpinal marrow 
paſſes. h, The foramen linguale, for the paſſage of 
the ninth pair of nerves, 


Fig. 5. The internal ſide of the right Tznronat bone. 


a, The upper edge which forms the ſquamous ſuture. 
b, The pars mammillaris, c, The pars patroſa. d, The 
zygomatic proceſs. e, The ſtyloid proceſs. f, The 
entry of the auditory nerve. * 


Fic. 6. The internal view of the Srut vod bone. 


a a, The temporal proceſſes. b b, The pterygoid pro- 

ceſſes. cc, The —— roceſſes. d d. The poſterior 
clinoid proceſſes. e e, The anterior clindid proceſſes. 
f. The fella turcica, for lodging the glandula pituitaria. 


g. The anterior proceſs, which joins the ethmoid bone. 


Fic, 7. The exterior view of the Eruuolp bone. 


a, The pars plana, which forms part of the orbit. 
b, The os ſpongioſum ſuperius, c, The naſal lamel- 
la, d, The cthmoid cells, e, Crilta galli. 


Fic. 8. The poſterior view of the Os34 Nast. 
a, Their ſuperior ſides. b, Their inferior ſides. c, Their 
exterior ſides, d, Their joining. 
Fic. 9. The fide of the Os Uncv1s next to the noſe, 
a, The orbitar part. b, The lachrymal part. c, The 
furrow between theſe two convex — 
Fig. 10. The poſterior view of the right Os Maus. 


a, The ſuperior orbitar proceſs. b, The inferior orbi- 
Vor. I. No.8. 3 


6. 189 


tar proceſs. c, The malar proceſs. d. The zygo- 
matic proceſs. e, The internal orbitar proceſs. 


Fic: 11. A view of the lower part, and fide next to 
the noſe, of the right Os Maxiutars, with the Pa- 
LATE-BONE, and Os SrpoxGiogun InFERLUS. 


a, The naſal proceſs. b, The tuber, at the top of which 
is the orbitar proceſs, and within it, k, The antrum 
maxillare, c, The naſal ſpine. d, The os ſpongio- 
ſum inferius. e, The palate-plate, f, The os pala- 
ti. g. The two dentes inciſores. h, The dens ca- 
ninus, i, The five dentes molares. 


FiG, 12. The right Patarte-Bows. 


a, The palate-plate. b, The pterygoid proceſs. c, The 
naſal lamella, d, The —— — of | , 


Fic. 13. A view of the fide next to the mouth of 
the left ſide of the lower jaw. | 


a, The ſubſtance in the middle of the chin. b, The 
baſe. c, The angle. d, The coronoid proceſs. e, The 
condyloid proceſs, f, The entry of the nerve and 
blood-veſſels. g. The five molares. 


Fis. 14. A Tooth cut perpendicularly. 


a, The fibres of the enamel. b, The oſſeous part. c, The 
entry at the point of the root, to d, The channel for 
the nerve and blood · veſſels. 


Fic. 15. A view of the interior ſurface of the Bass 
of the Scott. | 


A A A, The two tables of the ſkull, with the %% le. 
B B. The orbitar proceſſes of the ſrontal bone. 
C, The criſta galli, with the cribriform-plate of the 
ethmoid hone on each fide of it. D, The cuneiform 

roceſs of the cs occipitis. E, The cruciform ridge. 

„The foramen magnum for the paſſage of the me- 
dulla ſpinalis. G, The zygoma, made by the join- 
ing of the zygomatic — of the oſſa temporum 
and occipitis. H, The pars ſquamoſa of the 0s tem- 
forum. I, The pars mammillaris. K, The pars pe- 
troſa. L, The temporal proceſs of the ſÞbenoid bone. 
M,. The anterior clinvid proceſs of the right ſide. 
N, The poſtcrior clinoid proceſs of the right fide, and 
between them, O, The ſella turcica. 1. The fors- 
men opticum of the left fide, 2. The foramen lace- 
rum. 3. The foramen rotundum. 


Fic. 16. The frontal, occipital, ſphenoid, and ethmoid 
bones, being cut perpendicularly through the middle, 
and the naſal, maxillary, and palate bones ſeparated 
from each other, the interior view of the left fide of 
the Cxaniun, and bones of the Urea Jaw, are re- 
preſented. 


A A, The two tables and difloe of the frontal and occi- 
pital bones. B, The coronal ſuture. C, The ſerra- 
ted edges of the parietal, for forming the ſagittal ſu- 
ture. D, The lambdoid ſuture, E, The {qvamous 


3B ſuture. 


| 
| 
| 
| 
| 
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ſuture. F, The furrows made by the veſſels of the 
duta mater. G, The frontal ſinus. H, The criſta 
galli. I, The naſal lamella of the ethmoid bone. 
K, The temporal proceſs of the ſphenoid bone. L, The 
ſella turcica. M, The ſphenoid ſinus. N, The vo- 
mer. O, The palate-plate of the ſaperior maxillary 
bone; and from it the proceſſus alveolaris, which con- 
tains the teeth. P, The os naſi. 
into the left noſtril. 1. The meatus auditorius in- 
ternus, for the paſſage of the auditory nerve. 2. The 
paſſage of the ninth pair of nerves. 3. The foramen 
inciſivum. | 


Fic. 17. The external ſurface of the baſe of the 


Cranium and UrrER Jaw. 


A A, The lambdoid ſuture. B, The ſuperior horizon- 
tal ridge of the occipital bone, which is oppoſite to 
the cruciform ridge, where the ſuperior longitudinal 


EXPLANATION 


Fic. 1. A poſterior view of the SrEANun and CLa- 
vicLEs, with the ligament connecting the clavicles to 
each other. | 


a, The poſterior ſurface of the (ſternum, b b, The bro- 
ken ends of the cavicles. c c c c, The tubercles near 
the extremity of each clavicle. d, The ligament 
connecting the clavicles. 


Fic. 2. A fore view of the Leer Scarvla, and of 
a half of the CLavicue, with their ligaments. 


a, The ſpine of the ſcapula. b, The acromion. c, The 
inferior angle. d, Inferior coſta, e, Cervix. f, Gle- 
noid cavity, covered with cartilage for the arm- bone. 
g g. The capſular ligament of the joint. h, Coracoid 
proceſs. i, "The broken end of the clavicle, k, Its 
extremity joined to the acromion. I, A ligament co- 
ming out ſingle from the acromion to the coracoid pro- 
ceſs. m, A ligament coming out ſingle from the a- 
cromion, and dividing into two, which are fixed to the 
coracoid procels, 


Fic, 3. The joint of the etbow of the Lx rr Arn, 
with the ligaments, 


a, The os humeri. b, Its internal condyle. cc, The 
two prominent parts of its trochlea, appearing through 
the capſular ligament. d, The ulna. c, The radius. 
f, The part of the ligameot including the head of the 
radius, 

Fig. 4. The Bonrs of the Ricut-nann, with the 

Patm in view, 


a, The radius. b, The ulna. c, The ſcaphoid bone 
of the garpus. d, The os Junare, e, The os cunei- 
forme, f, "The os piſiforme. g, Trapezium, b, Tra- 
r i, Capitatum. k, Unciforme. I, The 
our metacarpal bones of the fingers. m, The firſt 


Q, The paſſage 
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ſinus divides to form the lateral ſinuſes. C, The per- 

ndicular ridge. D, The inferior horizontal ridge. 

„The foramen magnum, for the paſſage of the me- 
dulla ſpinalis, F F, The two condyles. G, The 
cuneiform proceſs. H H, The zygomatic proceſs 
of the femporal bone. I I, The maſtoid proceſſes. 
K, The vomer, which forms the back-part of the ſep- 
tum naſi. LL, The ſtyloid proceſſes. M M, The 
foſſæ at the root of the maſtoid proceſſes, for the po- 
ſterior belly of the digaſtric muſcle. NN, The ca- 
vities for receiving the condyles of the lower jaw. 
O O, The ofla palati. P, The longitudinal —_ 
ſuture. Q, The tranſverſe palate ſuture. R, The 
alveoli, or {pongy ſockets for the teeth, 8, The zygo- 
matic proceſs of the offa malarum. T T, The zy- 
gomatic ſuture, 1. Meatus auditorius externus. 
2. Hole for the internal carotid artery. 3. For the 
artery of the dura mater. 4. Foramen ovale, for the 
third branch of the fifth pair, to the upper jaw. - 


or PLATE NW. 


phalanx. n, The ſecond phalanx. o, The third 
phalanx. p. The metacarpa] bone of the thumb. 
q, The firſt joint. r, The ſecond joint. 


Fic. 5. The poſterior view of the Bons of the Leer 
Han. 


The — of Fig. 3. ſerves for this ſigure; the 
ſame letters pointing the ſame bones, though in a dif- 


fercut view. 


Fig. 6. The upper extremity of the T1z14, with the 


ſemilunar cartilages of the joint of the knee, and ſome 
ligaments, 


a, The ſtrong ligament which connects the rotula to the 
tubercle of the tibia, b b, I he parts of the extremi- 
ty of the tibia, covered with cartilage, which appear 
within the ſemilunar cartilages., cc, The ſemilunar 


cartilages, d, The two parts of what is called the 
croſs ligament. 


Fic. 7. The poſterior view of the joint of the 
RicnuT Kurz. 

a, The os femoris cut. b, Its internal condyle. c, Its 
external condyle, d, The back-part of the tibia. 
e, The ſuperior extremity of the fibula, f, The edge 
of the internal ſemilunar cartilage. g, An oblique li- 

ment. bh, A larger perpendicular ligament. i, A 
igament connecting the ſemur and fibula, 


Fic. 8. The anterior view of the joint of the 
Riaur Knes. 


b. The internal condyle. c, Its external condyle. 
d. the part of the os femoris, oa which the patella 
moves. e, A perpendicular ligament. ff, The two 
parts of the crucial ligaments, g g, The edges of 
the two moveable ſcmilunar cartilages. b, The tibia. 

i, The 
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Part J. . 


i, The ſtrong ligament of the patella.— The back - part 

of it where the fat has been diſſected away, 1, The 
external depretſion. m, The internal one, n, The 
cut tibia, 


Fic, 9. A view of the inferior part of the bones of 
the Riour Foor. 


a, The great knob of the os calcis. b, A prominence 
on its outſide. c, The hollow for the tendons, nerves, 
and blood-vefſels. d, The anterior extremity of the 
os calcis. e, Part of the aſtragalus. f, Its head co- 
vered with cartilage. g, The internal prominence of 
the os naviculare. h, Ihe os cuboides. i, The os 
cuneiforme internum ; k, — Medium; l, — Exter- 
num. m, The metatarſal bones of the four letter toes. 
n, The firſt— o, The ſecond— p, The third phalanx 
of the four lefler toes, q, The metatarſal bones of 
the great toe. t, Its firit— s, Its ſecond joint. 


Fig. 10. The inferior ſurface of the two large Se $4- 
mo1D Bowes, at the firſt joint of the great toe. 


The ſuperior view of the bones of the 
Riaur Foor. 


a, b, as in Fig. 9. c, The ſuperior head of the altra- 
galus, d, Cc. as in Fig. 9. 


n 


The view of the Sort of the Foor with 


its ligaments. 


a, The great knob of the os calcis. b, The hollow for 
the tendons, nerves, and blood-veſſels, c, The ſheaths 
of the flexores pollicis and digitorum longi opened. 
d, The ſtrong cartilaginous ligameat ſupporting the 
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Ser. I, Of the MuscLes in general, 
Ti muſcles are bundles of fibres of different figures 


and ſizes, and for the molt part contilting of two 
different portions ; one whereof is thick, ſoft, and more 
or leſs red, forming what is called the body, fleiby ſub- 
ſtance, or belly of the muſcle, The other is thin and 
ſmall, of a cloſe. contexture, and very white, forming 
the extremities, rermed by anatomiſts 1c#./1%44 or a 
roſes. Both portions are covered by a particular mem- 
brane, 

The fibres are, for the moſt part, ranked in faſci- 
euli, in a lateral ſituation with reſpect to each other, and 
diilinguiſhed by membranovs, cellular, or aCipole ſepta, 
as by ſo many particular vaginz. 
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head of the aſtragalus. e, h, Two ligaments which 
unite into one, and are ſixed to the metatarſal bone of 
the great toe. f, A ligament from the knob of the os 
calcis to the metatarſal bone of the little toe. g, A 
ſtrong triangular ligament, which ſupports the bones 
of the — i, The ligaments of che joints of the 
five metatarſal bones. | 


Fig. 13. a, The head of the thigh-bone of a child: 
b, The ligamentum rotundum connecting it to the ace- 
tabulum. c, The capſular ligament of the joint with 
its arteries injeted., d, The numerous veſlels of the 
mucilaginous gland injected. 


FiG. 14. The back view of the cartilages of the La- 
KYNX, With the Os Hyorpss. 


a, The poſterior part of the baſe of the os hyoides. 

b b, Its cornua, c, The appendix of the right ſide. 
d, A ligament ſent out from the appendix of the left 
ſide, to the ſtyloid proceſs of the temporal bone. 
e, The union of the baſe with the left cornu. ff, The 
33 ſides of (g) the thyroid cartilage. h h, Its 
uperior cornua. i i, Its inferior cornua. k, The 
cricoid cartilage. 1 1, The arytenoid cartilages. 
m, The entry into the lungs, named g/attis. n, e 
epiglottis, o o, The ſuperior er of che tra- 
chea. p, Its ligamentous back - part. 


Fig. 15. The ſuperior concave ſurface of the SEGA 
moip Boxes at the firſt joint of the great toe, with 
their ligaments, 


a, Three ſeſamoid bones. b, The ligamentous ſubſtance 
in which they are formed. 


II. 


MUSCLE & 


Theſe fibres are conneRed to each other, and to the- 
intermediate ſepta, by a great number of very ſmall fine 
filaments, the capillary extremines of arteries, veins, and 
nerves running over them; and they are incloſed in a 
thin membranous, celinlar covering, called the proper 
membrane of the muſcle, being a continuation of the 
{epta or vaginz already mentioned. 

The difpohtion of the fibres is various: ſome are diſ- 
poſed like radit ; others form planes more or leis incurva- 
ted; and ſome form complete circumferences, the two 
extrermties mecting and uniting together. 

The difference of mulcles is very conſiderable, and 
depends on many circumſtances ; the chief of which are, 
the ſize, gue, direction, ſituation, ſtructure, connec- 
tion, and uie; and it is from theſe differences that tire 
names of che greatelt part of the muſcks are taken. 

From 


ving fibres, are all uniformly di 
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From their ſize they are termed great, middle, ſmall, 
long, broad, thin : From their figure, triangular, ſca- 
lenous, ſquare, %c. From their direction, Hrait, ob- 
lique, tranſverſe. From their ſituation, ſuperior, infe- 
Thor, external, &c. | 

With reſpect to their ſtructure, muſcles are either 
{imple or compound. Simple muſcles are thoſe whoſe 
fleſhy fibres, or rather the _ portions of their mo- 

iſpoſed, and terminate in 

tendons lying either in a ſtrait or oblique line. 

Compound muſcles are thoſe whoſe fleſhy fibres are 
diſpoſed obliquely in ſeveral particular ranks, repreſent- 
ing the ſame number of ſimple muſcles, with their fibres, 
lying in oppoſite directions. In proportion to the num- 
ber of theſe ranks or ſeries, the muſcle is ſaid to be more 
or leſs compounded. 

When the compound muſcle is made up of two ſimple 
muſcles only, theſe are ſo diſpoſed as to repreſent a fea- 


ther, and the compound muſcle is from thence termed 


penniſorm. 

Some are made up of two muſcles more or leſs, in a 
lateral ſituation with reſpect to cach other, and united at 
one extremity: others are made up of three or four muſ- 
cles, ſituated in the ſame manner; and if they are united 
at that extremity which the ancients called the head of the 
muſcle, they are called bicipites, tricipites, &c. accord- 
ing to the number of theſe heads; but if they are joined 
at the other extremity, they are termed bicornes, tricor- 


nes, Kc, | | 
The muſcles are fixed by their extremities to different 


parts, and in different places of the human body. The 
greateſt part of them are inſerted in bones alone. Some 
are fixed partly to bones, and partly to cartilages; as 
thoſe of the car and noſe: ſome partly to bones, and 
partly to the integuments; as ſeveral muſcles of the face. 

The names taken from the conneRions and inſertions 
of muſcles are generally of two kinds; one common, 
and referred to ſome conſiderable part of the body; as 
when we ſay, the muſcles of the head, of the thorax, 
abdomen, &c. ; the other proper, ſpecifying more par- 
ticularly the inſertions of each muſcle, as the maſtoideus, 
ſterno-maſtoideus, &c. 

The general uſe of the muſcles is to move all the parts 
of the body, whether hard, ſoft, or fluid. Moſt ot the 
hard and ſoft parts are moved by theſe powers being fix- 
ed to them, and they move the reſt without any ſuch in- 
ſertion. 

The action of the muſcles in general, conſiſls chiefly 
In the contraction or ſhortening of their fleſhy portion 


by which the extremities of the muſcle are brought near- 


er to cach other, and conſequently the parts are moved 
to which theſe extremities are fixed. 

The principal phæ nomena of muſcular action are 
theſe : The _ portion appears harder and more ſwell- 
ed in the time of action than of inaction, as may be rea- 


7 mw perceived by touching it in both ſtates : "The hard- 
nels 


of this ſwelling increaſes in proportion as the mo- 
tion is continued, as 1s likewiſe evident by the touch; 
and it likewiſe increaſes by merely adding to the weight 
or reſiſtance of the part moved, though its Ltuation does 
not continue to be changed. 
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Scr. H. The Musc xs of the Abdomen. 


By the muſcles of the abdomen, or lower belly, we 
mean thoſe which form principally the ſides or circum- 
ference of thar cavity. They are commonly ten in num- 
ber, five on each fide; eight whereof are very large, the 
other two very ſmall, : ; 


OBLIQUUS EXTERNUS. 


The obliquus externus is a broad thin muſcle, fleſhy 
on its upper and back-part, and tendinous on the ante- 
rior and greateſt portion of the lower part. It reaches 
from half the lateral and inferior part of the thorax, to 
almoſt half the lateral and ſuperior part of the pelvis; and 
from the back-part of the regio lumbaris to the linea alba. 

It is fixed, by its upper part, to the ribs; by the 
lower, to the os ilium, ligamentum Fallopii, and os pu- 
bis; and, by the fore-part, to the linea alba. The po- 
{terior portion next the vertebrz of the loins has com- 
monly no true muſcular inſertions, 


OBLIQUUS INTERNUS. 
Tur internal oblique is a broad thin muſcle like the 


former, having nearly the ſame extent and inſertions ; 
that is, in the lower ribs above; in the criſta of the os 
ilium and ligamentum Fallopii, below; and in the linca 
alba, before: but it differs from it in this, that its low- 
er part is more fleſhy than the upper. 

One portion of its lower extremity, which is entirely 
fleſhy, is fixed, by very ſhort tendinous fibres, in the 
middle ſpace between the two labia of the criſta oſſis ili- 
um, from the back-part of the tuberoſity of that criſta, 
near the ſymphyſis of the os ſacrum, almoſt all the wa 
to the ſuperior and anterior ſpine of the os ilium; 15 
that its * reaches farther back than chat of the 
external oblique. 

The fleſhy fibres thus fixed, run up firſt a litile oblique- 
ly from behind forward, and then this obliquity increaſes 
propòrtionably as the fibres lie more anteriorly, and th 
croſs thoſe of the fleſhy portion of the external oblique, 
being afterwards inſerted exteriorly in the lower edges of 
the cartilages of all the falſe ribs, and thoſe of the two 
loweſt true ribs, reaching to the extremity of the caru- 
lago enſiformis. 

This muſcle is likewiſe called ob/iguus deſcendens, for 
the ſame reaſon that the former is termed aſcendens, ob- 
liguur inferior, and obliquus minor, becauſe it does not 
reach ſo high, and is not quite ſo large as the external 
oblique. 


MUSCULI RECTI. 


Tus recti are long narrow muſcles, thicker than the 
obliqui. They lie near each other like two large bands, 
from the lower part of the thorax, to the os pubis, the 
linea alba coming between them. Their breadth dimi- 
niſhes, and their thickneſs increaſes gradually from above 


downward. 


_ The 
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The ſuperior extremity of each muſcle is fixed to a 
part of the lower extremity of the ſternum, to the three 

owelt true ribs, and to the firſt falſe rib, by the ſame 
"number of digitations, of which that which is fartheſt 
from the ſternum is the broadeſt, 

The body of the muſcle lies in the vagina, formed by 
the aponeuroſis of the broad muſcles of the abdomen. 
Exteriotly, it is divided into ſeveral portions, reſerabliag 
diltin&t muſcles placed endways, by tranſverſe tendons, 
- termed enervations, which commonly are all above the 
umbilicus, very ſeldom below it, and they adhere very 
cloſe to the vagina. 

The lower extremity of this muſcle is narrower than 
the upper, and ends in a thin tendon fixed in the inter- 
nal labium of the upper edge of the os pubis, near the 
ſymphyſis, and there it touches the tendon of the other 
rectus. 


MUSCULI PYRAMIDALES. 


Ar the lower part of the recti, we meet commonly 
with two ſmall muſcles, which at firſt ſeem to be a por- 
tion or appendix of the former. They are named pyra- 
midales from their figure; and by Fallopius, ſuccentu- 
riati. 

At the lower extremity, they are broad and thick, 
being there fixed to the upper edge of the oſſa pubis, 
immediately before the recti. They decreaſe gradually 
in breadth and thickneſs as they aſcend, and end by a 
point in the linea alba, a little way below the umbilicus. 


TRANSVERSALES. 


Taz tranſverſe muſcles are nearly of the ſame breadth 
with the obliques. Each of them 1s fixed to the ribs a- 
bove; below, to the os ilium, and ligamentum Fallo- 
pii; before, to the linea alba; and behind, to the ver- 
tebræ. 

The upper part of this muſcle is fixed to the lower 

t of the inner ſurface of the cartilages of the two 
oweſt true ribs, and of all the ſive falſe ribs, by fleſh 
digitations, the fibres of which run more or leſs tranſ- 
verſely wward the linea alba, at ſome diſtance from 
which they become tendinous, 

The middle part is fixed to the three firſt vertebre 
of the loins, by a double aponeuruſis, or two tendinous 
planes, one internal or anterior, the other external or 
poſterior. 

The inferior part of this muſcle is fixed by an inſer- 
tion wholly fleſhy to the internal labium of the criſta of- 
ſis ilium, and to a great part of the ligamentum Fallopii. 
From thence many of its fibres run towards the linea al- 
ba, the reſt to the os pubis, all of them becoming more 
or leſs tendinous before their inſertion, 


USES or rut ABDOMINAL MUSCLES. 
The common uſes are, to ſuſtain the viſcera of the ab- 


domen, and to counterbalance the perpetual motions of 

ordinary reſpiration, and thereby gently and continually 

to act on the viſcera; which action may be reckoned a 
Vor. I. No. 9. 3 
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ſort of trituration, of great importance to the animal œ- 
conomy. They compreſs the abdomen, in order to clear 
ir of what ought to paſs off by the natural outlets; ro 
relieve the ſtomach, by vomiting, from whatever might 
be hurtful to it; and, laſtly, to drive out, by a violent 
expiration, whatever may incommode the organs contain- 
ed in the thorax. 

The muſculi recti ſerve to ſupport the trunk of the 
body when inclined backward, to bend or bring it 
forward again; to raiſe the body up when lying; and, 
laſtly, to climb. 

The pyramidales ſeem only to aſſiſt the action of the 
recti; though, when we conſidet the oblique direction 
of their fibres toward the linea alba, there may be ſome 
reaſon to think that they compreſs the bladder, eſpecially 
when very full of urine, 

The tranſverſales ſeem to have no other uſe than that 
of bracing or girding the abdomen ia different degrees. 


SECT. III. The MuscLEs which move the 
Bones of the Shoulder upen the Trunk. 


TRAPEZIUS. 


Tus trapezius is a large, broad, thin, fleſhy planc, 
ſituated between the occiput and lower part of the back, 
and from thence extending to the ſhoulder, in the figure 
of a large irregular ſquare. From this figure the ancient 
Greeks took its name, and, together with the trapezius 
of the other fide, it forms a kind of lozenge. 

Above, it is fixed in the ſuperior tranſverſe line of 
the os occipitis, by a thin ſeries of fleſhy fibres, reach- 
ing to the muſculus occipitalis, and appearing to cover 
that muſcle by a kind of aponeuroſis. Behind, it is ſix- 
ed to the five ſuperior ſpinal apophyſes of the neck, by 
means of the poſterior cervical ligament, and immediate- 
ly to the extremities of the two lowelt ſpinal apophyſes 
of the neck, and of all thoſe of the back. 

This muſcle covers immediately the ſplenius or maſtai- 
dæus ſuperior, part of the complexus major, the angula- 
ris, rhomboides, and part of the latiſſimus dorſi. 


RHOMBOIDES. 


Tuis muſcle is a thin, broad, and obliquely ſquate 
fleſhy plane, ſituated between the baſis of the ſcapula and 
the ſpina dorſi; and it is from its figure that it has been 
termed rhombeider. 


It may be divided into two portions, one ſuperior, the 


other inferior, which ſometimes appear ſeparate. The 
ſuperior portion is fixed, by an inſertion wholly flethy, 
ia the two or three lowelt ſpinal apophyſes of the ws 
and partly in the poſterior cervical ligament. The infe- 
rior portion is fixed, by a tendinous plane, in the three 
or four uppermoſt ſpinal apophyſes of the back. 

Theſe two portions, 2 which the inferior is by much 
the broadeſt, being united, are inſerted in the edge of 
the baſis ſcapulz, from the ſmall triangular ſpace to the 
inferior angle, the ſuperior portion covering a ſmall part 
of the inſertion of the — 
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This whole muſcle is covered by the trapezius, and 
covers immediately the ſerratus poſticus ſuperior, being 


joined to each of theſe muſcles by a filamentary or cellu- 
ſubſtance. 


ANGULAR1s, vuLGo LEvaTtor SCaruLlE Prorkivs, 


Tuis is a long, and pretty thick muſcle, about two 
fiogers in breadth, lying above the ſuperior angle of the 
fcapula, along the poſterior lateral part of the neck of 
that bone. | . 

It is inſerted above in the extremities of the tranſverſe 

apophyſes of the four firſt vertebræ of the neck, by four 
fleſhy branches, ending in ſhort tendons ; ſometimes the 
ſecond, ſometimes the third, or both, and ſometimes the 
fourth of theſe branches, is wanting; theſe defects being 
made up by the largeneſs of the ret. 
From thence theſe branches run down a little oblique- 
ly, and then uniting together, they are inſerted in the 
ſuperior angle of the ſcapula, and in the edge of its ba- 
fis, from thence to the ſmall rriangular ſpace, being there 
covered a little by the rhomboides. 

This muſcle is caſily divided into two through its 
whole length. It is covered by the "trapezius, aud its 
inſertions in the neck are ſometimes mixed with thoſe of 
the ncighbouring muſcles. 


PECTORALIS MINOR. 


Tuis is a ſmall fleſhy muſcle, ſomething of a triangn- 
hr ſhape, ſituated at the ſuperior, lateral, and anterior 
part of the thorax. 

By its baſis it is inſerted in the external labium of the 
upper edge of the ſecond, third, fourth, and fifth true 
ribs; near their union with the cartilages, by the ſame 
number of digitations or ſeparate fleſhy portions, becauſe 
of the intervals between the ribs; and for that reaſon it 
has been called ſerratus minor anticus, 

From thenee theſe portions run up, more or leſs, ob- 
liquely toward the ſhoulder, and form a fleſhy belly, 
which contracts as it paſſes before the two firit ribs, and 
then becoming a ſhort, flat, and broad tendon, is inſert- 
ed in the upper part of the apophyſis coracoides of the 
ſcapula, reaching all the way to the point of that 

rocels, | 
This muſcle is covered by the pectoralis major, and 
adheres very cloſely to the external intercoſtal mulcles. 


SERRATUS MAJOR. 


Tuis is a broad, fleſhy, and pretty thick muſcle, ly- 
ing on the lateral part of the thorax, between the ribs 
and ſcapvla, by which it is covered, Its figure is that of 
an irregular- ſquare, its greateſt breadth —_ in the 
back-part, where it terminates by digitations of unequal 
lengths, in a radiated diſpoſition, their extremities de- 
ſcribing an arch or curve; and from thefe digitations its 
name is taken, 

It is inſerted backward in the internal labium of all rhe 
baſis of the ſcapula, from the ſuperior to the inferior 
angle. From thence vunning forward wholly ficthy, it 
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increaſes gradually in breadth, and is inſerted in all the 
true ribs, and often in one or two of the falſe ribs, by the 
ſame number of digitations. 


Part II. 


SUBCLAVIUS. 


Tuis is a ſmall oblong muſcle, lying between the cla - 
vicle and firſt rib. It is fixed by one end in all the mid- 
dle lower portion of the elavicle, at the diſtance of about 
an inch from each extremity; and by the other in the 
cartilage and a ſmall part of the bone of the firſt rib. 
It ſeems likewiſe to adhere to the extremity of the cla- 
viele next the ſternum, by a kind of broad thin ligament. 


Usts of the MuscLrts which move the Bones of the 
SHOULDER en the TruNK. 


Tur mechaniſm of the ſcapula, in relation to its mo- 
tions and changes of ſituation, is very different from that 
of all the other bones of the body, except the os hy- 
oides. All the other bones have ſolid fulcra or fixed 
points, on which they are either moved or fixed by the 


- muſcles ; but the motions of the ſcapula, its changes of 
ſituation, and its continuance in any one given attitude, 


are brought about without the help of any ſolid fulcrum. 


The muſcles alone ſuſtain it and brace it down, in all its 


different motions and ſituations, 

The ſcapula has this peculiarity likewiſe belonging to 
it, that it is the fulcram and baſis of all the motions of 
the os humeri, of ſome motions of the fore-arm, and 
even of all the moſt violent efforts made with theſe 
bones, without being itſelf either moved or fixed on any 
ſolid baſis. 

The uſe of the trapezius is to raiſe the ſhoulder, and 
to keep it from ſinking. | 

The ſerratus major raiſes the ſhoulder or top of the 


' ſcapula, brings it forward, and hinders it from ſinking, 


In all theſe, it is the principal actor; and it is impoſſible 
to conceive how labourers raiſe and ſupport, by the 
ſhoulder alone, the heavy burdens with which they are 
loaded, without the aſſiſtance of this muſcle. 

According to the inſertions and direction of the rhom- 
boides, its general uſe muſt be, to draw backward and 
upward the ſub-ſpinal portion of the baſis ſcapulæ. 

It is likewiſe a moderator to the trapezius and ſerratus 
major, when they raiſe the ſhoulder, or carry the acro- 
mium upward; and it brings the ſcapula back to its na- 
tural ſituation, when the action of theſc muſcles ceaſes. 

The angularis, by its inſertion in the ſuperior angle of 
the ſcapula, moderates the deſcent of that angle, while 
the trapezius and ſerratus major raiſe the acromium. 
Afterwards, when theſe two muſcles ceaſe to act, the 
angularis raiſes the ſaperior angle, and by that means de- 
preſſes the acromium. 

The pectoralis minor aſſiſts the rhomboides and angu- 
larts, as moderators of the action of the trapezius and 
ſerratus major, in turning the point of the acromium up- 
ward, the ſuperior angle downward, and the inferior 
angle forward. 

It is likewiſe an aſhſtant to the rhomboides and angu- 
laris, in reſtoring the ſcapula to its natural ſituation, 

when 


when the trapezius and ſerratus major ceaſe to act; by 
drawing downward the apophylis coracoides, in which it 
is inſerted, 

The ſubclavius can have no other ordinary uſe, but to 
bring down the clavicula, after it has been raiſed, toge- 


ther with the acromium, by the action of the trapezius 
and ſerratus major. 


SECT, IV. The MuscLEs which move the 
O Humeri on the Scapula. 


DELTOIDES. 


Tuis is a very thick muſcle, covering the upper part 
of the arm, and forming what is termed the ſtump of the 
ſhoulder. It is broad above, and narrow below, in a 
triangular form; and its name is taken from the reſem- 
blance it bears to the Greek letter A delta. 

It is made up of eighteen, or twenty ſmall ſingle muſ- 
cles, in an oppoſite ſituation with reſpect to each other, 
and united by middle tendons ; ſo that, taken all together, 
they form ſeveral penniform muſcles. The outer ſur face 
appears almoſt wholly fleſuy, but on the inner ſurface we 
{ze the ſeveral tendons, 

Above, it is fixed in the whole inferior labium of the 
ſpina ſcapulz, ia the convex or long edge of the acro- 
mium, and in the third part of the anterior edge of the 
clavicle next that apophyſis. It ſurrounds the angle 
formed by the articulation of theſe two bones, by a par- 
ticular flope and fold contrived for that purpoſe. 

From thence it runs down above one third of the 
length of the os humeri, where it is inſerted, by a thick 
tendon, in the large muſcular rough impreſſion below the 
bony ridge which goes from the great tuberoſity of the 
head of the bone. 


PECTORALIS MAJOR. 


Tuis is a large, thick, and fleſhy muſcle, coveriog 
the fore-part of the breaſt, from the ſternum, where it 
is very broad, to the axilla, where it contracts in its paſ- 
ſage to the arm. | ; 

The infertions in the ſternum end by a great numbe 
of very ſhort tendons which run toward the middle of 
the bone, meeting and decuſſatiog thoſe from the ſame 
muſcle on the other ſide. The lower inſertions are 
molt diſtinctly digitated, and they mix with thoſe belong- 
ing to the rectus and obliquus externus of the abdomen, 
there being likewiſe ſeveral faſciculi of ſibres common to 
the pectoralis with theſe muſcles. This portion is alſo ſix 
ed to the ribs by internal fi-ſhy ſtrata covered by the ex- 
ternal inſertions, and forming, together with them, the 
thickneſs of the muſcle, 

From thence all the-fleſhy fibres contract in breadth, 


and 2 each other, in their paſſage ta the arm. 
The ſuperior fibres run downward, joining thoſe of the 


clavicular portion; thoſe next them run leſs obliquely ; 
the following more or leſs tranſrerſcly ; and the inferior 
run upward, in the ſame manner. 


This muſcle, together with the deltoides, ſends off 
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an aponeuroſis, which, joining that of the biceps, is 
ſpread over the muſcles of the arm. 

LATISSIMUS DORSI. 


Tuis is a broad, thin, and moſtly fleſhy muſcle, lying 
between the axilla, where it is very narrow, and the 
back on which it e itſelf by radiated fibres, both 
in length and breadth, from the middle of the back all 
the way to the lower part of the regio lumbaris; and 
from this ſituation it has its name. 

Its inſertions are partly tendinous, and partly fleſhy. 
In the firſt place, it is ſometimes, but not always, fixed 
in the inferior coſta of the ſcapula near the angle, by a 
faſciculus of fleſhy fibres. In the next place, it is fixed 
by an aponeuroſis, in the ſpinal apophyſes of the fix or 
ſeven, and ſometimes eight loweſt vertebre of the back, 
in thoſe of all the vertebrz of the loins, in the ſuperior 
ſpines and lateral parts of the os ſacrum, and in the ex- 
ternal labium of the polterior part ot the vs ilium. 


TERES MAJOR. 


Tuts is a long, thick, flat muſcle, ſituated a little 
obliquely between the inferior angle of the ſcapula, and 
the upper part of the arm. ; 

It is fixed by its poſterior fleſhy extremity in all the 
large angular ſurface on the outſide of the ſcapula, in the 
inferior cotta of that bone, and near the angle. From 
thence it advances with longitudinal fibres toward the up- 
per quarter of the os humeri, terminating in a broad 
flat tendon intermixed with ſome fleſhy fibres, which at- 
the upper edge are continued all the way to the inſertion, 
lying in the fame place with the tendon, 

It is inſerted, by its anterior extremity, at the lower 
part of the bony ridge of the ſmall tuberoſity, along the 
edge of the chanael, almoſt oppoſite to, and ſometimes a 
little lower than the inſertion of the pectoralis major, It 
lines the cavity of the channel by a tendinous elongation, 
which joins that from the pectoralis, and ſeems to be 
continued with it, 


TERES MINOR.. 


Tuis is a very fleſhy muſcle, reſembling the teres 
major, but narrower and ſhorter. It lies above the laſt 
named muſcle, between the coſta inferior of the ſcapula, 
and the head of the os humeri, 

It is fixed by one end to all the middle part of the in- 
ferior coſta of the ſcapula, and to the long particular ſur- 
face immediately above that coſta, reaching from the 
great angular ſurface near the neck of the bone. From 
thence it runs wholly fleſhy, till it changes into a flat ten- 
don, which is inſerted in the poſterior or inferior ſurface 
of the great tuberoſity of the head of the bone, and like- 
wile a little lower down. | 


INFRA-SPINATUS. 


Tui is a triangular, fleſhy, and pretty broad muſcle, 
in ſome meaſure perniform, "filling the whole iaſta · ſyinal 
cavity or foſſa of the ſcapula. 
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It is fixed in the poſterior half of rhe infra-ſpinal ca- 
vity or foſſa, and to the correſponding part of the baſis 
of the ſcapula. 

From thence ariſe a great number of ſhort fleſhy fibres, 
which run more or leſs obliquely, and end in a middle 
tendinous plane, which terminates a little below the 
broadelt part of the ſpine of the ſcapula, under the root 
of the acromium. 

Then the fleſhy fibres, leaving the bone, unite in 
one fleſhy maſs, which, paſſing under the acromium, o- 
ver the articulation of the head of the os humeri, and 
adhering to the capſular ligament, terminates there in a 
flat broad tendon, which, adhering likewiſe to the capſula, 
is afterwards inſertcd in the greater middle ſurface of the 


great tuberolity of the head of the os humeri. 


SUPRA-SPINATUS. 


Tuis is a thick narrow muſcle, in ſome meaſure pen- 
niform, filling all the ſupra-ſpinal cavity of the * 

It is fixed to all the poſterior half of the ſupra-ſpinal 
foſſa; and ſometimes its inſertion reaches near the neck 
of the bone. There the fibres leave the ſurface of the 
bone, and paſs between the acromium and neck of the 
ſcapula, under the arch formed by the acromium and ex- 
tremity of the clavicle, and under the ligament between 
the acromium and apophyſis coracoides ; being afterwards 
inſerted in the ſuperior ſurface of the great tuberoſity of 
the head of the os humeri, very ncar the bony channel. 


CORACO-BRACHIALIS. 


Tuis is a long muſcle lying on the inſide of the up- 
per half of the os humeri. 

It is fixed above to the point of the coracoid apophy- 
ſis, between the inſertions of the biceps and pectoralis 
minor, by a tendon, which, as it deſcends, adheres for 
a good way to the tendons of theſe two muſcles, AF- 
terwards it becomes fleſhy, and is inſerted by a broad 
thin extremity, with a ſmall mixture of tendinous fibres, 
in the middle part of the os humeri. 


SUBSCAPULARIS. 


Ta1s muſcle is of the ſame breadth and length with 
the ſcapula, of which it occupies all the inner or con- 
cave ſide; and from this ſituation it has its name, It is 
thick, and made up of ſeveral penniform portions nearly 
in the ſame manner with the deltoides. 

It is fixed in the internal labium of the whole baſis, 
and in almoſt the whole internal ſurface of the ſcapula; 
its fleſhy portions lying in the intervals between the bony 
lines, when theſe are Sond, Near the neck, they leave 
the bone, and form a very broad tendon which is inſert- 
ed in the ſurface of the ſmall tuberoſity of the head of 


the os humeri. 


Vers of the MuscLEs which move the Os Hunt 
on the SCAPULA, 


Tux deltoides, from the diſpoſition of its inſertions 
in the ſcapula and clavicle, may raiſe the arm, or ſepa- 


rate it from the ribs, not only directly, but likwiſe ob- 
liquely in many different ways. The arm being lifted 
directly upward, the lateral, anterior, and poſterior por- 
tions of this muſcle may bring the arm, ſo raiſed, for- 
ward and backward. 

The latiſſimus dorſi ſerves in general to bring down 
the arm when raiſed; it alſo ſerves to depreſs the ſhoul- 
der, or to maintain it in that ſituation againſt any force 
that endeavours to raiſe it; as when we lean upon the 
elbow in fitting, or walk upon crutches. 

The pectoralis major ſerves in general to bring the 
arm near the ribs, to preſs it ſtrongly againit them, and 
to carry it towards the fore-part of the thorax. 

The teres major, by being inſerted in the os humer: 
in a direction parallel to the latiſſimus dorſi, becomes « 
congener to the ſuperior and poſterior portion of that 
muſcle; and accordingly moves the os humeri in the 
ſame manner with it. It turns the bone round its axis, 
when the fore - arm is carried behind the back. 

It likewiſe pulls the arm directly backward, without 
moving it round its axis. 

The coraco- brachialis brings the arm to the foreſide 
of the thorax, raiſing it at the ſame time; and, in this 
caſe, it may be reckoned a congener or aſſiſtant to the pec- 
toralis major in great efforts; and may perform the — 
motion by itſelf, when no great force is neceſſary; as 
when the whole arm hangs down, and is moved back- 
ward and forward like a pendulum, the motion forward 
being performed by the coraco-brachialis, and the mo- 
tion backward by the teres major, its antagoniſt. 

This muſcle may likewiſe move the ſcapula on the os 
humeri kept firmly depreſſed, as when fitting in a chair 
we take faſt hold of the edge of it with the hand. In 
this caſe the eren e may bring the arcromium 
downward, and the inferior angle of the ſcapula, near 
the vertebræ. It ſerves likewiſe to bring the arm to its 
former ſituation, after it has been turned by the latiſſi- 
mus dorſi, in order to apply the hand to the back; and 
then it turns the os humeri upon its axis in a contrary di- 
rection to that given it by the other muſcle, 

The ſupra-ſpinatus joins with the delroides in lifting 
up the arm; this muſcle beginning that action, and the 
deltoides continuing it. | 

The infra-ſpinatus being inſerted by its tendon in the 
middle ſurface of the great tuberoſity of the os humeri, 
muſt perform different motions according to the different 
ſituations of that bone. If it acts while the arm hangs 
down, parallel to the trunk of the body, it may move 
the os humeri round its axis, from before outward ; and 
conſequently, if the fore-arm be at the ſame time bent, 
it will turn the hand from the body, &c. 

When the arm hangs down in its natural ſituation, 
the ſubſcapularis may turn it round its axis, from with- 
out forward, as it happens when in this ſituation we beat 
the breaſt with the fore-arm bent ; and it likewiſe ſtrong- 
ly aſſiſts the latiſſimus dorſi, when we turn the hand be- 
hind the back. 

When the arm being raiſed, we move it backward, as 
in giving a back · ſtroke with the elbow or fiſt, the ſub- 
ſcapularis hinders the head of the os humeri from being 
luxared forward. 

| The 


IF. 6 8 


Part Il. 
Te teres minor may turn the arm when depreſſed 
round its axis, from before outward; as it happe 
when the fore-arm, being bent and applied to the lower 
part of the breaſt, is removed from thence, without mo- 
ving the elbow from-the:fide. 


S ECT. V. The Misciis which move the 
Bones of the Fore-arm on the Os Humeri, 


BICEPS foe CORACO-RADIALITS, 


Twas is a double muſcle made up of two long fleſby 
bodies, more or leſs round, lying by the ſide of each o- 
ther, on the middle anterior part, and a lictle toward 
the inſide of the arm. Theſe two bodies are ſeparated 
above, each of them ending in a ſmall teadon. As they 
run down they become contiguous, and afterwards cloſe- 

ly united by one common broad tendon, 
It is fixed by one of the ſuperior tendons, in the apex 

of the coracoid apophyſis of the ſcapula. 

The other ſuperior tendon is ſmaller and longer than 
the former, and the fleſhy body belonging to it ſhorter 
and more compounded. This tendon is lodged in the 
bony channel of the os humeri, being furrounded by a 
membranous vagina coutinued from the ular. liga- 


ment, and ending at the fleſhy body where, it is entirely 


cloled. 


BRACHIZXUS. 


Tais is an oblong, thick, and broad muſcle, lying 
immediately on the anterior part of the lower half of the 
os humeri. The upper part of it is forked or floped, 
and at the bending df the joint of the elbow the lower 
rt contracts. x | 
It is fixed to the ſurface of the os humeri by a t 
number of fleſhy fibres, from the lower inſertion of the 
_ deltoides, almoſt down to the two ſoſſæ at the lower ex- 
tremity of the bone, and from one edge of rhe ſoreſide 
of this lower extremity to the other. The fibres are 
ſor the moſt part longitudinal, thoſe neareſt the ſurface 
of the muſcle being longeſt, the more internal growing 
gradually ſhorter. mo, 


ANCONAZAUS MAJOR. 


Tuts is a long fleſhy muſcle lying on the backſide of 
the os humeri. | 4 

It is fixed above by a ſhort tendon to the inferior im- 
preihoo' in the neck of the ſcapula, and to a ſmall part 
of the inferior coſta of that bone, From thence it paſ- 
ies between the extremities of the ſubſcapularis and te- 
res minor, and, having reached the backſide of the low- 
er extremity of the os humeri, it ends obliquely in a 
ſtrong broad tendon, which, adberiog cloſely in the cap- 
— is afterwards fixed by a broad inſertion 
in the rough tuberolity on the upper ſide of the olecranum. 


'ANCON RUS FRTERNUS. 


Tus is a long muſcle lying on the outer part of the 
Vor. I. No. 9. 3 


lower part of the external condyle of the os hume 
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n from its neck to the extecnal 
0 . ' ' ” 
It is fixed above in the neck of the os humeri under 
the inferior ſurface of the great tuberoſity, and under 
the inſertion of the teres minor, but a little more back- 
ward. It is likewiſe fixed by ſome oblique fibres in the 
external. inter-muſcular In . 


ANCONAZAUS INTERNUS. 

Tauts muſcle is ſhorter and more fleſhy than the an- 
, conzxus externus, and lies toward the inner part ot the 
lower half of the os humeri. | 

It is fixed above, under the lower extremity of the 
teres major, but a little more backward, and to the in- 
ternal inter-muſcular ligament, which makes a kind of 
ſeptum between this muſcle and the brachizvs. From 
thence the fibres contracting in breadth, paſs toward the 
tendon of the anconzuy major, ſome of them running in 
between it and the bone, and are inſerted in the edge 
and inner ſide of that tendon. | * 


r Mes 


ANCONAUS MINOR. 


Tuis is 2 ſmall muſcle obliquely triangalar, lying in 
the oblong fofſula on the outſide of the olecranum. 

It is fixed by a ſmall, but pretty {trong tendon, in * 
From thence the fleſhy fibres run down obliquely in a tę- 
diated form, and are inſerted in the bottom and whole 
polterior edge of the foſſula already mentioned. | 


er the Muſcles nubich move the Bones of the For- 
5 arm on the O, Humeri, * 


Tus biceps, or coraco-radialis, bends both bones of 
the fore-arm, and turns the radius upon the ulna; per- 
forming both motions by its inſertion ig the radius alone. 
It likewiſe moves the os humeri on the fore-arm, the 
ſcapula on the os humeri, and the os humeri on the ſca- 


a. 

The brachizus ſerves to bend the ſore- arm on the os 
humeri, by irs inſertion in the ulna, and by the con- 
nection of that bone with the radius. It ſerves alſo to 
move the os humeri on the fore-arm, _ ; 

e aneonæus maximus ſeryes to extend the fore-arm, 
by bwnging the une to a ſtraight line with the os hh- 
meri. Ft erves likewiſe to extend the os humeri on the 
ulna, when the laſt named bone is fixed by ſome exte- 
rior reſiſtance, as when, being laid upon the ground, we 


riſe b ſupporting ourſelves on our hand, In this caſe 
likewiſe. the ſcapula muſt be kept iteady by the coraco- 
brachialis. | 


The two lateral anconæi co-operate, with, and aſſiſt 
the anconzus maximus, in extending the fore-arm on 
the os humeri, and the os humeri on the fore-arm, 

The anconteus miumus may concur. with the other 
muſcles of that name, in extending the fare-arm on the 
os humeri, and the 0s hameri on the fore-armz but irs 
action does not reach to all the degrees of flection of theſe 
bones; for when the fore-arm is very much bent, if we 

3 D examine 


' 
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examine carefully the ſituation of this muſcle, we will 

find it more diſpoſed to maintain theſe bones in that po- 

tend chem by aſuſting the other anconei. 

S ECT. VI. The MuscLts which move the 
Radius upon the Ulna. 


SUPINATOR LONGUS. fve MAJOR. 


Tuis is a long flat muſcle, lying on the external 
condyle of the os humeri, and on the convex fide of the 
radius from one end to the other. 

It is fᷣxed by fleſhy fibres to the external inter-muſcu- 


lar ligament, and to the criſta of the external condyle of - 


"the os humeri, for five or fix fingers breadth above the 
condyle, between the brachizus and anconzus externus. 
From thence it runs along the whole convex fide of the 
radius, and is inferted by a flat narrow tendon, a little 
above the ſtyloid apophyſis in the angle between the 
concave and flat ſides of the extremity of this bone. 


.. . SUPINATOR'BREVIS fve MINOR. 


Tuis is a ſmall thin fleſhy muſcle, ſurrounding a great 
portion of the upper third part of the radius. 
It is fixed by one end to the lower part of the exter- 


nal condyle of the os humeri, to the external lateral li- 


gament of the joint, to the annular ligament of the radi- 
us, and to part of the lateral eminence in the head of the 
uln 


a, 

From thence it paſſes obliquely over the head of the 
radius, covering ſome part of it; and running down up- 
on, and in ſome meaſure ſurrounding the neck, it turns 
in under the bicipital tuberoſity, and is inſerted by the 
fide of the interofſeous ligament in the inſide of the ſu- 
petior quarter of the bone, and even a little lower, 


PRONATOR TERES foe OBLIQUUS. 


Tuis is a fmall muſcle, broader than it is thick, ſitu- 
ated on the upper part of the ulna oppolite to the ſupina- 
tor brevis, | 

It is fixed to the internal condyle of the os humeri, 
partly by fleſhy fibres, and partly by a tendon common 
to it with the uluatis internus. From thence it paſſes 
obliquely before the extremity of the tendon of the bra- 
chizus, and reaches to the middle part of the convex 
fide of the radius, where it becomes flat, and is inſerted 
2 the ſupinator brevis by an extremity almoſt wholly 

y. 


" Pronator QuapraTus five Thansversvs, 


Tars is a ſmall fleſhy muſcle nearly as broad as it is 
long, lying tranſverſely on the inſide of the lower extre- 
mity of the fore-arm. 

It is fixed by one ſide or edge in the long eminence at 
the lower part of the internal angle of the ulna, and by 


T 


| wi of the radius. | 
ſture, by co- operating with the brachialis, than to ex- Ir 
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the other in the broad concave ſide of 


Part II. 


the lower extre- 
has a ligamentary or tendinous frænum belonging to 


it, one end of which is fixed in the interoffeous ligament, 


the other in the inner edge of the baſis of the radius. 


The Usz8 of the Muſcles which move the Radius on 


the Ulna, 


THz ſupinator longus aſſiſts in the motion of ſupina- 
tion, and is alſo a flexor of the fore-arm. | 
The ſupinator brevis ſeems to haye no other uſe than 


what is expreſſed by its name; and as it is a ſhort ſmall 


muſcle, it muſt be very weak. 

The pronator teres can have no other action but that of 
pronation, in the different ſituations of the radius, whe- 
ther that bone be in a middle ſtate between pronation 


and ſupination, or in the greateſt degree of ſupination; 


and, in this cafe, though it is but a {mall weak muſcle, 


it overcomes the ſupinator longus. 


The pronator quadratus is capable of no other motion 


but profiation, and it acts with much more force than its 


congener the pronator teres. 


SECT, vn. De Mvsct.rs which move the 
| Carpus upon the Fore-arm. 


ULNARIS. 


Tuis is a long muſcle, fleſhy at its upper extremity, 
and tendinous at the other, ſituated on the outer part 
of the ulna. 

It is fixed by its upper part in the backſide of the long 
or internal condyle of the os humeri, in that part of the 
olecranum which is next the condyle, along the upper 


| balf of the ulna very nearly; and to the middle common 


tendon of the neighbouring muſcle, termed commonly 
profundus. 

t runs in the direction of the external angle of the 
ulna, and ends by a long tendon, in the os piſiſorme or 
orbiculare of the carpus, reaching likewiſe to the os un- 
ciforme, being united to the ligameut common to theſe 
two bones. : ; 


RADIALIS INTERNUS. 


Tuis is a long muſcle very like the foregoing, but 
ſituated more obliquely. 

Irs fleſhy portion is fixed, by a ſhort tendon, to the 
outer and upper fide of the inner condyle of the os hume- 
ri. From thence it paſſes obliquely toward the radius ; 
and running along about two thirds of that bone, it forms 
a long tendon, which paſſes under à particular annular li- 
gament, and under the inſertion of the muſculus thenar. 

This tendon is at length inſerted chiefly in the inhde 
of the baſis of the firſt metacarpal bone, and often in the 
ſecond likewiſe, and a little in the firlt phalanx of the 
thumb, having firſt paſſed through the channel of the os 
trapezium, which ſuſtains the thumb. 

ULNARIS. 
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ULNARIS EXTERNUS. 


Tuis is a long muſcle lying on the outſide of the 
fore-arm, fleſhy toward the os humen, and tendinous to- 
ward the carpus. 

» Tr is fixed above to the external condyle of the os hu- 
- meri, being there united to the anconzus minor, to the 
annular ligament of the head of the radius, and to the 
upper half of the external angle of the ulna. From 
- thence it advances, and forms a tendon, which pailey 


A 


through the external notch at the lower extremity of 


this bone, on one fide of the ſtyloĩd apophyſis. 

The tendon, having afterward paſſed under a particu- 
lar ligament ſituated near the os cuneiforme of the car- 
pus, is inſerted in the outſide of the baſis of the fourth 
metacarpal bone, ſending ſome tendinous filaments to the 


\ | baſis of the little finger, 


Raviatis ExTErNUuUs, Primus & SecuxnDvs. 


Tusk are two muſcles cloſely united together, lying 
along the external angle of the radius, between the os 
bumeri and the carpus, being fleſhy near the former, and 
tendinous near the latter. | 

The firſt is inſerted above, in the criſta of the exter- 
nal condyle of the os humeri, below the infertion of the 
ſupinator longus. The ſecond is inſerted in the fame 

condyle below the inſertion of the firlt; and in the 
neighbouring articular ligament; From thence the two 
fleſhy bodies run down very cloſe together; and having 


reached the middle of the outſide of the radius, each of 


them terminates in a long tendon. 

The two tendons accompany each other to the extre- 
mity of the radius; and, having paſſed under a particu- 
lar annular e they are divided as it were into 
two cornua; from whence the ancients, who looked up- 
on them as one muſcle, gave it the name of bicornis. 

One of theſe tendons is inſerted anteriorly in the baſis 
of the firſt metacarpal bone, the other nearly in the ſame 
place of the ſecond bone. 


Urans Guacitis, vulgo Pau Mais Longus. 


Tuis is a ſmall muſcle, lying between the os humeri 
and the carpus, on the inſide of the fore-arm ; its body 
being ſmall and lender, its tendon very long aud flat. 

It is fixed by its fleſhy portion, in the fmall eriſta 
of the inner condyle of the os humeri, ſometimes cloſe- 
ly united to the ulnaris internus. From thence it runs 
down fleſhy for ſome ſpace, turning a little obliquely 
towards the middle of the fore-arm, and ends in a X 
narrow, thin tendon. 

This tendon paſſes down the middle of the fore-arm, 

over all the other muſcles to which it ſlightly adheres, and 
advancing over the large internal annular or tranſverſe liga- 
ment of the carpus, is inſerted in the furface thereof, ſend- 
ing off ſome radiated filaments to the aponeuroſis palmaris. 


PALMARIS CUTANEUS. 


Tuts muſcle is a ſmall thin plane of fleſhy fibres, ſitu- 
ated tranſverſcly, or more or leſs obliquely, under the 


* 
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ſkin of the large eminence in the palm of the hand, be- 
tween the carpus and the little finger ; its fibres adhering 
to the ſkin, and being in ſome meaſure interwoven with 
the membrana adipoſa. | 

Theſe fibres are fixed along the edge of the aponeuro- 
ſis palmaris, from the large ligament of the carpus to- 
ward the little finger; and they run in for ſome ſpace on 
the plane of the aponeuroſis, but without any connexion 
with the bones of the metacarpus. Near the aponeuroſis, 
theſe fibres are more or leſs tendinous, and ſome of them 
often croſs each other, 


METACARPIUS. 


Ta1s is a very ſmall fleſhy muſcle, ſituated obliquely 
between the large internal annular or tranſverſe ligan. ant 
of the carpus, and the whole inſide of the fourth meta- 


bone. 
It is fixed by a ſmall ſhort tendon to the os orbiculare, 
and to the neighbouring part of the large ligament of the 
us. From thence its fibres run more or lefs oblique- 
ly toward the infide of the fourth metacarpal bone, in 
the outer edge of which they are inſerted. The fibres 
of this muſcle are of lengths, and extend all the 
way to the articulation of the firit phalanx of the little 
finger with the fourth metacarpal bone, but they have uo 
manner of relation to that finger. 


Usxs of the Muſcles which move the Carpus on the 


Fore-arm. 


Warn the ulnarus internus acts alone, or as the prin- 
cipal mover, it brings the hand obliquely toward the in- 
ternal condyle, and toward the olecranum, though with 
difficulty, 


When it acts her with the radialis internus, it 
turns the hand equally rowards the two extremities of 
the bones of the fore-arm ; and thereby moves not 


the carpus in general on the fore-arm, but alſo the fe- 
cond row of the carpus on the firlt, and the metacarpal 
bones on the ſecond. 

When it acts with the ulnaris externus, it turns the 
outer edge of the hand toward the olecranum. 

When the ulnarus externus acta with the ulnaris in- 
ternus, it turns the outer edge of the hand toward the 
olecranum, as already ſaid. : 

With the radiales externi, it turns the back of the 
hand toward the outer condyle. 

When this muſcle acts alone, it brings the outer edge 
of the hand obliquely toward the olecranum and the ex- 
ternal condyle at the ſame time, 

With the radialis externus, the internus carries the in- 
ner edge of the hand, or that next the thumb, toward 
the extremity of the radius, and toward the fold made 
by the uloa and os humeri. 

Alone, it moves that part of the hand which is next 
— thumb obliquely, toward the internal angle of the 

ms. 

The radialis externus, together with the radialis in- 
ternus, turns the inner edge of the hand directly toward 
the ſtyloid apophylis. of the radius. 

With 


* 


. 
ww 


thumb, on that ſide 
hand. Afterwards the tendon ends in the flat fide of 
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Wich the ulgaris externus it inverts the hand, turn- 
ing the convex fide of the metacarpus toward the lower 
extremity of the bones of the fore- arm. It likewiſe 
moves the ſecond row of the carpus on the firſt, 
This muſcle, ating alone, draws obliquely, and to- 
ward the external angle of the radius, that portion of 
the hand which anſwers to the firſt metacarpal bone, and 
to the index, | 

The ulnaris gracilis, commonly called palmaris longus, 
ſeems to be an aſſiſtant to the ulnaris and radialis intern 
in bending the wriſt; and it ſeems likewiſe particularly 
to aſſiſt the radialis internus in the motion of pronation. 

The metacarpius ſerves to turn the fourth bone of the 
metacarpus toward the thumb, and at the ſame time to 
increaſe the convexity of the back of the hand, which is 
called making Diogenzr'r cup. The fourth bone thus 


moved carries the third along with it by reaſon of their 


connection, which {till augments the hollow on one fide, 
-and the convexity on the other. 


Sxcr. VIII. The MuscLEs which move the 


Fingers. 


'FLEXOR POLLICIS LONGUS. 


Tuis is a long muſcle, fixed by ſhort and oblique 
fleſhy fibres to tbe inſide of the upper part of the inter- 
oſſeous ligament, near the radius, and along that bone 
all the way down to the pronator quadratus, There it 
terminates in a flat tendon, 

This tendon having paſſed under a particular ligament, 


runs in between the two portions of the thenar, and then 


into a ſort of groove lett between the two ſeſamoide 
bones fixed to the _ of the ſecond phalanx of the 
ich is turned to the palm of the 


the third phalanx, near its baſis, It is incloſed in a li- 


ertion, and it is divided or lit, fo that it appears to be 


2 vagina, from the annular ligament to its in- 


inſerted by two extremities adhering together by their 


edges. 
EXTENSORES POLLICIS. 


Turst are two very diſtin&t muſcles, the firſt or long- | 


eſt of which is ſometimes more, ſometimes leſs, and 
ſometimes altogether divided into two, in which caſe 
theſe muſcles are three in number. They are ſituated 


* obliquely between the ulna and convex fide of the thumb. 


The extenſor primus is a Jong muſcle, more or leſs 
double, in the manner already ſaid. It is fixed above by 
fleſhy fibres, firſt to the outlide of the ulna, near its up- 
per extremity, below the anconzus minor and inſertion 
of the ulnaris externus; next, to the interoſſeous ligament 
under the ſupinator brevis; and, laſtly, to the middle 
part of the outſide of the radius, 

From thence it runs down and paſſes anteriorly over 
the lower part of the radius, and tendons of the ſupina- 
tor longue and radialis externus, and being gradually di- 
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vided, it terminates in two long flat tendons, more or 
leſs ſubdivided, which paſs together under a particular 
annular ligament, being only parted by ſepta or frena'be- 
longing to that ligament. I 
The firſt of theſe two principal tendons is inſerted in 
the edge of the batis of the firſt phalanx, near the large 
tranſverſe ligament of the cat pus. When this tendon is 
ſubdivided, the other portion of it is fixed in that bone 
of the carpus which ſuſtains the thumb. The other 
rincipal tendon, which often belongs to a muſcle entire- 
y diſtin& from the former, is fixed in the convex ſide of 


the baſis of the ſecond phalanx, where it joins the ten- 


don of the extenſor ſecundus. 

The extenſor ſecundus is ſhorter than the firſt, It is 
fixed to the ulna, below the former, and above the in- 
ſertion of the extenſor indicis proprius, and likewiſe to 
the neighbouring part of the interoſſeous ligament. From 
thence it runs down obliquely on the middle part of the 
radius, where it has likewiſe a ſmall adheſion. After- 
wards it paſſes through the ſmall channel in the ſtyloid 
apophyſis of the radius, through the annular ligament 
belonging to the tendons of the radialis externus, and 
over theſe tendons, being parted from them by a ſmall li- 
gamentary ſeptum, It is inſerted in the convex part of 
the third phalanx, near its baſis, 


THENAR. 


Ta1s is a very thick fleſhy muſcle, in ſome meaſure 
pyriform, lying on the firlt phalanx of the thumb to- 
ward the palm of the hand, the large eminence in which 
is chiefly 3 by it. 

It is fixed to the bone which ſupports the thumb, and 
to the 714. part of the great internal annular 
ligament of the carpus. It is in ſome meaſure bicipital, 
two diſtin portions anſwering to the two inſertions al- 
ready mentioned. As it. runs along the firſt phalanx, 
theſe two portions unite, and, dimisiſhing in thickneſs, 
are both inſerted by one tendon in the lateral internal 
part of the head of the firſt phalanx, in the lateral part 
of the baſis of the ſecond, and in the lateral ligament of 
that joint, 


MESOTHENAR. 


Tuis is a flat, and nearly triangular muſcle, lying be- 
tween the firſt phalanx of the thumb, and the bottom 
of the palm of the hand. 

It is inſerted, by a very broad baſis, in the ligament 
which connects the os magnum of the carpus to that 
which ſupports the thumb. Ir is likewiſe inſerted along 
the internal or angular part of that bone of the metacar- 
pus, which ſupports the middle finger, ard in the ſmall 
extremity of that which anſwers to the index. 

From thence the fibres contracting to an angle, termi- 
nate in a flat tendon of different breadths, which is in- 
ſerted in that fide of the head of the firſt phalanx of the 
thumb which is turned to the hollow of the hand, and 
in the neighbouring part of the baſis of the ſecond pha- 
laax, by means of the ſecond ſeſamoid bone belonging 
that joint, 

ANTITHENAR 
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Tuis is a ſmall, flat, fleſhy muſcle, fituated oblique- 
ly between the firſt phalanx of the thumb, and firft bone 
of the metacarpus. 

It is fixed by one end toward the baſis of the firſt me- 
tacarpal bone, near the firlt bone of the ſecond row of 
the carpus. From thence it runs obliquely toward the 
head of the firſt phalanx of the thumb, and is inſerted 
in the lateral external part of that bone, or on that ſide 
which is turned to the firlt metacarpal bone. It croſſes 
over the ſemi-interoſſeus indicis, this muſcle lying toward 
the back of the hand, and the antithenar toward the 


PERFORATUS vgs SUBLIMIS. 


Tuis is a muſcle of a conſiderable volume, lying along 
the inſide of the fore-arm, fleſhy for the greateſt part 
near the articulation of the fore-arm with the os humeri, 
and near the carpus, terminatiog in four diltin& portions, 
which become the ſame number of long ſmall tendons. 
The name of ſublimit has been given to it, becauſe it 
lies almoſt on the ſurface of the fore - arm; and that of 
perſeratus, from the ſlits found near the extrenuues of 
its tendons. 

It is commonly made up of four muſcles, cloſely uni- 
red by their fleſhy portions. Ir is fixed above to the ſu- 
perior internal parts of the ulna and radius, and to that 
of the interoſſeus ligament. A little below the middle 
of the fore-arm, this large fleſhy body is divided into 
four diſtinct muſcles, which, on the loweſt quarter of 
the fore - arm, end in four flat tendons of different fizes, 

Theſe four tendons are incloſed in a common membra- 
nous or mucilaginous vagina, which likewiſe furniſhes 
each tendon with a particular thin vagina. In this man- 
ner they advance to the carpus, and paſs under the large 
annular tranſverſe ligament. Beyond this ligament, they 
ſpread again in the palm of the hand, (till retaining their 
particular vaginz, and run between the aponeuroſis pal- 
maris and metacarpus,' toward the fingers, ſeparating 
more and more by degrees. 

Having reached the heads of the metacarpal bones, 
they paſs under the four arches or frena formed by the 
furce of the aponeuroſis palmaris, and particular ſepta 
of the great tranſverſe ligament of the palm of the hand; 
and then each tendon having got beyond the head of one 
metacarpal bone, and beyond the baſis of the firſt pha- 
lanx, enters the ligamentary vagina on the flat or inner 
fide of that phalanx, and is inſcricd in the flat fide of 
the ſecond phalanx, near its baſis, the membranous va- 
gina accompanying it to its inſertion. 

ln paſhng along the inſide of the firſt phalanx, the 
tendon is divided by a long flit, which gives paſſage to a 
rendon of the perforans; and from thence the names of 
theſe two muſcles are taken. 


N 


PERFORANS vulgs PROFUNDUS. 


TH1s muſcle is very like the former, and is ſituated 
much in the ſame manner; only it lies lower, and is co- 
Vox. I. No. 9. 3 
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vered by the perforatus. It is compoſed of ſour muſcles, 
which at firſt ſcem to make but one mals, and afterwards 
terminate in four tendons. 

The fleſby portions of the firſt and largeſt, and alſo of 
the ſecond, are fixed in the ſuperior parts of the ulaa 
and interoſſeus ligament, dowa to their middle; the fethy 
portion of the third is joined to the tendon of the ulna- 
ris internus, by a ſort of common aponeuroſis; and that 
of the fourth is fixed along the ulna. 

The four tendons have often ſeveral ſmall collateral 
tendons, ſometimes five in number, united to the ten- 
dons of the neighbouring muſcle, as they paſs under the 
large annular ligament of the carpus; but the tendons 
themſelves are ſeparated from the others by thin ſepta, 
which form a kind of particular rings, Being thus 
ſtrengthened, they ſeparate; and running along the palm 
of the hand in diſtiact membranous vaginæ, like thote of 
the perforatus, by which they are covered, they enter 
the e vagine of the firſt phalanges together 
with the former; and having paſſed through the hfluree 
thereof, and through the ligamentary vaginæ of the ſe- 
cond phalanges, they are inlerted in the flat inner ſide of 
the third, ncar their baſis, 


EXTENSOR DIGITORUM COMMUNITIS. 


Te1s is a compound muſcle, very much reſembling 
the perforatus and perforans, lying on the outſide of the 
fore-arm, between the uldatis externus and raCialis ex- 
ternus. 

It is fixed above, by a tendinous extremity, to the po- 
ſterior and lower part of the external or great condyle 
of the os humeri, and, by a tendinous adheſion on each 
fide, to the ulnaris and radialis externus. It has hike- 
wiſe ſomerimes a ſmall inſertion in the radius. It is di- 
vided into four muſcles, like the perforatus and perfo- 
rans, and four long, ſlender, ſmall tendons. 

Three of theſe tendons paſs through the common ex- 
ternal annular ligament of the carpus; and the fourth, 
which goes to the little finger, palles through a particular 
ring of the ſame ligament. 

Afterwards theſ: foar tendons ſeparate as they go ta 
the fingers, and in their paſſage communicate with each 
other, by oblique tendiguus ſeries, chiefly near the heads 
of the metacarpal bones. 

Each tendon havirg reached the baſis of the firlt pha- 
lanx, is lightly inſerted therein by ſome lateral expanhons 
fixed in cach fide of the baſis. From thence it advances 
to the head of the ſame phalanx, where it is divided in- 
to two flat portions, which, at the articulation of the 
firſt phalanx with the ſecond, leave ſome diſtance be- 
tween them. About the head of the ſecond phalanx, 
they unite again, and are fixed in the coovex fide of the 
third phalanx, near its bali. 


EXTENSOR INDICIS PROPRIUS. 


Tuis is a ſmall long muſcle, with a long lender ten- 
don, lying a little obliquely on the lower and outer half 
of the fore-arm, between the ulna and fore-tinger. 

It is üxed, by its fleſhy body, & Little higher than the 

3 E loweſt 


loweſt third part of the outſide of the ulna, below the 
inſertion of the extenſor pollicis, and it has likewiſe a 
ſmall adheſion to the interoſſeus ligament. From thence 
it runs down, ending in a diſtin tendon, without any 
communications, which having paſſed through the annu- 
lar ligament of the extenſor communis, afterwards joins 
that tendon which goes to the index. 


EXTENSOR MINIMI DIGITI PROPRIUS. 


Tais is a kind of collateral or auxiliary muſcle of 
the extenſor communis, of which it appears almoſt al- 
ways to be more or leſs a portion. 

It is fixed along the ſuperior external half of the ul- 
na, from whence its long ſmall tendon runs down in 


company with the fourth tendon of the extenſor commu- 


mis, all the way to the little finger, where it joins it, and 
is inſerted with it, 


* LUMBRICALES. 


Tutsx are four very ſmall ſlender muſcles, lying in 
the hollow of the hand, in the ſame direction with the 
per foratus and perforans. 

They are fixed, by their fleſhy bodies, to the tendons 
of the perforatus on the ſide next the thumb, near the 
large annular ligament of the carpus. Near the heads 
of the metacarpal bones, they become very thin tendons, 
which accompany thoſe of the perforans through the fur- 
cæ of the aponeuroſis palmaris. Then they paſs on to 
the ſame ſides of the firſt phalavges, and join the ten- 
dons of the extenſor communis; each of them being 
connected with the neareſt portion thereof, at the articu- 
lation of the firit phalanx with the ſecond. 


INTEROSSETLI. 


Tursk are ſmall muſcles, lying between the metacar- 
pal bones, and filling the three interſtices left between 
them, both exteriorly, or towards the back of the hand, 
and interiorly, or toward the palm of the hand, From 
this firuatiog they have the name of inter Hei, and have 
been divided into external and internal. They are com- 
monly reckoned fix in number, three external, and three 
internal, 

The firſt two external interoſſei are for the moſt part 
inſerted in the middle finger. They fill the interſtices 
between the three firſt metacarpal bones, and ſurronnd 
the middle bone all the way to the hollow of the hand, 
Their tendons are fixed in both ſides of the firſt phalanx, 
and in both lides of the ſecond tendon of the extenſor 
communis. 

The third external interoſſeus lies in the interſtice be- 
twixt the two laſt metacarpal bones, and is moſt com- 
monly inſerted in the ring finger; its tendon being fixed 
in that fide of the firſt phalanx fartheft from the thumb, 
and in the correſponding edge of the third tendon of the 
extenſor commurus, The flielky body of this muſcle 
_ in between the two bones roward the hollow of the 

14nd. 

The intet nal intetoſſci are more ſimple than the former, 
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and do not lie ſo much between the bones. The tendon 
of the firlt is inſerted in the fide of the firſt phalanx of 
the fore-finger, next the little finger, and in the corre- 
ſponding edge of the extenſor communis. The tendon 
of the . goes in the ſame manner to the ſide of the 


ring · ſinger next to the thumb; and the third, to the 


ſame ſide of the little finger. 

There are therefore two external interoſſei for the 
middle finger, one for the ring finger, but none for the 
fore and little finger, The middle finger has no internal 
interofſens ; but the index, ring finger, and little finger, 
have each of them one. | 


SEMI-INTEROSSEUS INDICIS. - 


Tuis is a ſmall, ſhort, flat, fleſhy muſcle, very like 

the antithenar, or internal ſemi - interoſſeus of the thumb, 
It is ſituated obliquely on one fide of that of the thumb, 
between the firſt phalanx thereof, and the firlt metacar- 
pal bone. 
It is fixed by one end to the outſide of the baſis of 
the firſt phalanx of the thumb, and a littie to that bone 
of the carpus by which this phalanx is ſupported; and 
by the other end it is fixed near the head of the firſt 
phalanx of the index, on that fide next the thumb. 


HYPOTHENAR MINIMI DIGITI. 


Tuis is a ſmall and pretty long muſcle, lying on the 
backſide of the fourth metacarpal bone oppoſite to the 
thumb, where, together with the metacarpius, or hypo- 
thenar metacarpi, it forms that large eminence over-a- 
gainſt the thenar or that of the thumb. © 

It is fixed by one end in the os orbiculare of the-car- 
pus, and alittle to the neighbouring part of the large an- 
nular ligament. The other end terminates by a ſhort 
flattiſh tendon, fixed to that fide of the baſis of the firſt 
phalanx of the little finger which is turned from the 
thumb, 


Uszs of the Maſclet which move the Fingers. 


Tur perforatus ſerves to bend the ſecond phalan 
of all the fingers except the thumb; and the particular 
muſcles, of which it is made up, may act ſeparately, by 
reaſon of their diſtinct inſertions in theſe phalanges, 

They not only bend the ſecond phalanges on the firſt, 
but alſo the firſt on the rietacarpal bones, and the meta- 
carpus and carpus on the fore - arm. 

The perforans bends particularly the third phalanges 
in which it is inſerted; and by the ſame motion it may 
likewiſe bend the fir(t and ſecond phalanges. 

It may likewiſe be eſteemed an aſſiſtant to the vInaris 
and radialis interni in great efforts; and theſe muſcles 
many reciprocally be looked upon as aſſiſtants to the per- 
foratus and perforans, 

The extenſor digitorum communis ſerves to extend 
the four fingers, to keep them in any degree of exten- 
fion, and to moderate their flexion in all the determinate 
degrees of action of the perforatus and perforans. 

Each tendon ſerves to extend a whole finger, that — 


1 


all the three phalanges together; and likewiſe cach pha- 
lanx by itſelf, though not with the ſame facility. 

- The proper extenſors of the fore and little fingers are 
aſſiſtants. to two ſubaltern muſcles of the extenſor com- 
munis that go to- theſe fingers, which conſequently we 
extend ſeparately with more eaſe than either of the o- 
ther two. Theſe muſcles likewiſe ſerve to bring the 
fingers, in which they are inſerted, near the other fig- 


rs. | . | 

The flexor pollicis longus ſerves chiefly to bend the 
third phalanx of the thumb, in which it is inſerted by 
the extremity of its tendon, It likewiſe bends the ſe- 
cond phalanx, by virtue of the ligamentary vagina, 
through which i paſſes, as th an annular ligament. 

The firſt exten'or of the thumb alone, when there are 
three, a portion of the firſt, when there are but two, 
ſerves to draw the firſt phalanx from the palm of the 
hand, or to keep it at a diſtance therefrom. 

The ſecond of theſe muſcles when there are three, or 
the ſecond portion of the firſt when there are but two, 
ſerves to extend the ſecond phalanx on the firit. 

The third when there are three, or the ſecond when 
there are but two, extends the third phalanx on the ſe - 
cond, 

When they act all together, they aſſiſt each other by 
the graduated inſertions of their ſmall ſubaltern tendons. 

The thenar, by its inſertion in the firit phalanx of the 
thumb, ſerves to draw it from the firſt bone of the meta- 
carpus, more or leſs directly, as one of its portions acts 

more than the other, or as they both act equally. 

By the inſertion of the large portion in the baſis of 

the ſecond phalanx, by the intervention of the ſeſamoid 
bone of the ſame fide, it may bend this phalanx lateral- 
ly on the firſt, and thereby bring the thumb to a great- 
er diſtance from the index. 
- The meſothenar moves the firſt phalanx of the thumb 
towards the hollow of the hand, more or leſs obliquely, 
as it acts either alone or with the large portion of the 
thenar, or even with the antithenar. By its iaſeruon 
in the ſeſamoid bone of the ſecond phalanx, it likewite 
moves that phalanx on the firſt, thereby aſk(ts the 
flexor longus. 

The antithenar moves the firſt phalanx of the thumb 
toward the firſt bone of the metacarpus, and thereby 
preſſes the thumb laterally againſt the index. This mo- 
tion becomes more or leſs oblique by the co-operation of 
the meſothenar. 

The hypothenar minor ſerves to ſeparate the little fin- 
ger from the reſt ; which motion is commonly called 26. 
duftion. It likewiſe keeps this, finger ſeparated in all 
ſituations, that is, in all degrees of flexion or extenſion. 

The interoſſæi may have two different uſes, according 
to their different inſertion, and the diff-rent ſituations of 
the fingers in which they are inſerted. 

In general, they aſſiſt the extenſor conmmunis by their 
inſertions in the lateral angles of the rhomboidal fiſſures ; 
for thereby they act like lateral ropes, which, together 
with the tendons of the extenſor, ſerve to extend the 
third phalanx of each finger. 

By the fame lateral inſertiqns they perſorm the lateral 
moans of the fingers, that is, they preſs them all cloſe 
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againſt each other, but do not ſeparate them all, nor 
move each finger in particular toward, or from, the 
thumb. In a general ſeparation of all the fingers, the 
interoſſei move only the middle and ring fingers ; the iu- 
dex and little finger being ſeparated by other muſcles. 
In the motions of the fingers toward the thumb, which 
is termed «ddudtion, they act only on three fingers, the 
middle, ring, and little fingers. In the contrary mo- 
tion, or abduction of the fingers, - they move likewiſe 
three, viz. the index, middle, and ring fingers. | 

The uſes of the interoſſei in — Sy whether ex- 

rernal or internal, may be different in different ſubjects, 
according to the variety of their inſertions ; and-there- 
fore in living bodies nothing can be determined about 
them. 
- According to the ſituation in which they have been de- 
ſcribed, the firſt and ſecond external interoſſei perform 
alternately the adduction and abduction of the middle fn- 
ger; the third performs the abduction of the ring · ſinger; 
that is, moves it toward the little finger. 

The firſt internal interoſſeus makes the abduction of 
the index, or moves it toward the middle finger ; the ſe- 
cond makes the adduction of the ring-finger, by moving 
it likewiſe toward the middle finger; and the third per- 
forms the adduction of the little finger, or moves it to- 
ward the middie tinger. | 

'The uſe of the ſemi · interoſſeus indicis is to move the 
firſt phalanx of the index, more or leſs directly, toward 
the great edge of the metacarpus, by removing it from 
the middle finger. This motion is not a true adduction 
of the index toward the thumb. 

The lumbricales. by the union of their tendons with 
thoſe of the interofiei, are coadjutors to theſe muſcles, 
not only in the lateral motions of the four fingers, but 
alſo in bending and extending them. In the lateral mo- 
tions, they rate according to their ſituation in each 
ſubject; and it is poſhble that the variety of their inſer- 
tions anſwer to that of the interoſſei, ſo that the reci- 
procal co-operation continues ſtill to be equal, 


Sect. IX. The Musctts which move the 
Os Femoris upon the Pelviz. 5 2 


PSO AS fve LUMBARISINTERNUS. 


Tuis is a long thick muſcle ſituated in the abdomen 
on the lymbar region, adhering to the vertebra of the 
loins, from the pollerior part of the os ilium to the au- 
terior part near the thigh. 1 

It is fixed above to the laſt verebra of the back, and 
to all thoſe of the Joins, that is, to the lateral parts of 
the bodies of theſe vertebræ, and to the roots of theie 
tranſrerſe apophyſes. The inſertions in the bodies of 
the vertebrz are by a Kind of digitations, and are very 
little rendinous. 

From thence the maſcle runs down laterally over the 
os ilium, on one fide of the ihac muſcle, and paſſes un- 
der the ligamentum Fallopii, between the anterior inferi- 
or — of the os ilium, and that eminence which from 
its lutuation may be termed e- ectinea. 

Betuie 
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Before it goes ont of the abdomen, it nnites with the 
iliacus, and is ſometimes fixed, by a few fleſhy fibres, in 
the outhde of the eminence laſt mentioned. It after- 
wards covers the fore-fide of the head of the os femoris, 
and is inſerted in the fore-part of the little trochanter by 
2 ue tendon, which is folded double from behind 

ard. 


ILIAc us. 


Tuis is a broad thick muſcle, lying on the whole in- 
fide of the os ilium. 

It is fixed by fleſhy fibres to the internal labium of the 
criſta oſlis ilium, to that of the Nope between the two 
anterior ſpines, to the infides of theſe ſpines, to the ſu- 

rior half of the inſide of this bone, and to the neigh- 
— lateral part of the os ſacrum, 

All theſe fibres, contracting by degrees, run obliquely 
rowards the lower part of the' muſculus pſoas, uniting 
therewith, and being fixed by a kind of aponeurolis to 
the outſide of its tendon all the way to the little tro- 
chanter. They cover the head of the os femoris, and 
ſome of the lowelt arc inſerted in that bone a little above 
and behind the little trochanter, and others a little lower 
down, 

The iliacvs and pſoas, thus united, paſs under the li- 
gamentum Fallopii, over the flop? or channel, between 
the anterior inferior ſpine of the os ilium and eminentia 
ilio-pectinea, in a fort of ligamentary capſula very ſmooth 
and poliſhed. 


PECTINEUS. 


Tuis is a ſmall, flat, and pretty long muſcle, broad 
at the upper part, and narrow at the lower, ſituated ob- 
liquely between the os pubis and upper part of the os fe- 
moris. 

It is fixed above by fleſhy ſibres to all the ſtarp ridge 
or criſta of the os pubis, and to a ſmall part of the ob- 
long notch or depreſſion on the forefide of that critta, 
in which the upper extremity of this muſcle is lodged. 

From thence it runs down obliquely towards the little 
trochanter, under and a little behind which, it is infert- 
ed obliquely by a flat tendon, between the ſuperior in- 


ſertion of the valtus internus, and inferior inſertion f 


the triceps ſccundus, with which it is united, 


GLUTAUS MAXIMUS. 


Tuis is a thick broad muſcle, lying on the outſide of 
the os ilium and upper part of the os femoris. 

It is fixed wholly fleſhy to all the lateral poſterior 
parts of the os cocoygis and os ſacrum; to the ligamen- 
tum ſacro- ſciaticum; to the outſide of the tuberoſity of 
the os ilium; and from thence to the external labium 
of the criſta of that bone all the way to its higheſt part, 
where this muſcle mixes {bres with the glutæus medius. 

It is likewiſe fxcd to the infide of the faſcia lata, at 
the places which anſwer to all the iofcrtions already 
mentioned, but through a much greater ſpace, and by a 
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rery great number of fleſhy fbres, almoſt in the ſame 
manner as we ſhall ſee in the external plane of the muſ- 
culns temporalis, The fibres which end in this fafcia be- 
come gradually ſhorter, as they are ſituated lower. 
All theſe fibres contract in breadih in a radiated man- 
ner as they approach to the great trochanter, and after- 
wards form a ſtrong, flat, pretty broad tendon, about 
an inch in length, which is inſer ted a finger's breadth or 
a little more below the great trochanter, in all -that 
large longitudinal impreſſion at the upper part of the li- 
nea aſpera on the back-ſide of the os femoris, between 
the vaſtus externus and largeſt portion of the triceps. 


GLUTAUS MEDIUS.. 


TH1s is a radiated muſcle, almoſt in the ſhape of a 
ſpread fan. It is pretty thick, and almoſt as broad as 
the whole outſide of the os ilium, being ſituated between 
the crifta of that bone and the great trochanter, and co- 
vered anteriorly by the faſcia lata, and poſteriorly by the 
glutæus maximus. 

It is fixed above by fleſhy fibres to all that ſpace 
on the outſide of the os ilium, which lies between the 
external labium of the criſta, and the ſemicircular im- 
preſſion which goes between the ſuperior anterior ſpine, 
and the great polterior ſinus. 

It is likewiſe fixed in the edge of that ligament which 
goes between the lower part of the os facrum and os ili- 
um, Laſtly, the inner part of it, which is covered only 
by the faſcia lata, is inferted in the inſide of that faſcia 
in the ſame manner as the glutæus maximus. 

From thence all the fibres contract in breadth, more 
or leſs, in a radiated manner, as they advance toward 
the great trockanter, and form a ſhort thick tendon, 
which mixes a little anteriorly with the tendon of the 
glutæus minimus; and the moſt poſterior fibres gradual- 
ly join the ſide of the tendon of the pyriſormis. b 

he tendon is inferred in the upper convex part of 
the great trochanter, from the apex of the large ſuperior 
external rough ſurface, all the way to the anterior 
rough ſurface, encompailing in a manner all that part of 
the trochanter. BY a 


GLUTAUS MINIMUS. 
Tuis is a ſmall, broad, radiated muſcle, ſituated on 


the outſide of the os ilium, under the other two glutæi. 

It is fixed above in all that portion of the oarhde of 
the os ilium, which lies between the great ſemicircular 
line, and another ſmall one, a little above the ſupercili- 
um of the cotyloid cavity or acetabulum, running be- 
tween the anterior wferior ſpine and the great poſterior 
ſinus. Ir is likewiſe fixed in the edge of that nus, in 
the ſpine of the iſchium, and in the orbicalar ligament 
of rhe joint of the hip. 

From thence its 6bres, contracting in breadth, form a 
ſhort tendon, by which the muſcle is inſerted in the an- 
terior part of the upper edge of the great trochanter, a- 
bove the great external convex rough ſurface in which 


the glutæus medius is fixed. 
TRICEPS 
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TRICEPS PRIMUS. 


Tuts, with the two following tricipital muſcles, are 
teſhy and flat, and of different lengths, ſituated between 
the os pubis and the whole length of the os femoris. 
The firſt and ſecond croſs each other in ſuch a manner, 
as that the muſcle, which is the firſt on the os pubis, 
becomes the ſecond on the os femoris; and the — 
on the os pubis, is the firſt on the os femoris, "The third 
muſcle keeps its rank, | 

The triceps primus is fixed above by a ſhort tendon 
to the tuberoſity or ſpine of the os pubis, and to the 
neighbouring part of the ſymphyſis, its fibres mixing a 
a little with thoſe of the pectineus. From thence it runs 
down, increaſing ia breadth, and is inſerted by fleſhy fi- 
bres interiorly in the middle portion of the linea femo- 
ris aſpera. 

At the lower part of this inſertion, a portion of the 
muſcle ſeparates from the reſt, and ſends off a long ten - 
don, which, together with a like tendon from the triceps 
tertius, is inſerted in the innzr condyle of the extremity 
of the os femoris, 


TRICEPS SECUNDUS., 
Tuts muſcle is fixed above by ſlechy fibres, below 


the ſaperior inſertion of the triceps primus, in all the 
outſide of the inferior ramus of the os pubis, as low as 


the foramen ovale, but ſeldom ſo low as the ramus of the, 


os iſchium. | 
From thence it runs down, and is inſerted in the upper 

part of the linea aſpera, between the pectineus and tri- 

ceps primus, mixing a little with each of theſe muſcles. 


TRICEPS TERTIUS. 


Tuis muſcle is fixed above by fleſty fibres to the an- 
terior part of all the ſhort ramus of the iſchium, and to 
a {mall part of the tuberoſuy of that bone. 

From thence it runs down, and is inſerted by 
fibres in the linea aſpera, almoſt from the little trochan- 
ter, down to the middle of the os femoris. It goes low- 
cr dowa than the firlt triceps, ſending off a ſeparate por- 
tion like that of the muſcle laſt mentioned. 

Theſe two portions join together, and form a com- 
moa tendon, which, running down to the lower extremi- 
ty of the os femoris, is inſerted 1n the back part of the 
tuberoſity of the inner condyle. 


T 


fleſhy 
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a ſmall inſertion to the ligamentum facro-ſciaticum and 
edge of the great ſinus of the 6s ilium. 

From thence it runs tranſverſely towards the joint of 
the hip, its fibres contracting in breadth, and ends in a, 
ſmall rendon, which is inſerted in the middle of the inter- 
nal labium of the upper edge of the great trochanter, 
by two or three branches, 


OBTURATOR INTERNUS., 


Tuis is a flat muſcle, almoſt triangular, ſituated in 
the bottom of the pelvis. It covers the foramen ovale, 
and almolt all the inſide of the os pubis and iſchium. 

It is fixed to the internal labium of all the anterior 
half of the foramen ovale, a little to the neighbourin 
part of the obturator ligament; and alſo both above = N 
below the foramen. It is likewiſe fixed to the upper halt 
of the inlide of the os iſchium from the upper oblique 
notch in the foramen ovale, to the ſuperior part of the 
great poſterior ſinus of the os ilium, 

From all this extent the fleſhy fibres, contracting in 
breadth, run down below the ſpine of the iſchiam, 
where they go out of the pelvis through the poſterior 
notch of the iſchium, and atterwards unite in one large 
flat tendon, which croſliag over that of the pyriformis, 
unites with it, baving ſicſt received on each fide ſome 


additional fleſhy fibres from the two geme Hi. 


GEMELLI.- 


Tuts are to two ſmall, flat, narrow muſcles, fitu- 
ated almoſt tranſverſely one above the other, between 
the tuberoſity of the iſchium and the great trochanter, 
immediately below the pyriformis, and parted by the 
tendon of the obturator internus. . 

The ſuperior and ſmalleſt gemellus is fixed to the 
lower part of the ſpine of the iſchium, to the ſuper.or. 
part of the ſmall iſchiatic notch, and to a rough line, 
which runs crofs the outlide of the iſchium, beginning 
from the ſpine, and continued uader the acetabulum, , 
where it is beat downward. 

The inferior and largeſt gemellus is fixed to the ſu- 
perior and back part of the tubcrofity of the iſchium, 
and to a rough impreſſion which runs croſs the outſide 
of the iſchium from the lower extremity of the iſchiatic 
notch, and is bent upward toward the other line, to- 
gether with which it forms a fort of irregular ſemi- 
circle, 

Both theſe muſcles have likewiſe a ſmall inſertion in 


the inſide of the iſchium, where, being united together 


PYRIFORMIS fre PYRAMIDALIS. 


Tuis is a ſmall oblong muſcle, of the figure of a flat 
pear or pyramid, from whence it has its name, It is 
ſituated almolt tranſverſely, berweea the os ſacrum and 
iſchium, being covered and hid by the firſt two glutæi. 

It is fixed to the inferior lateral part of the os ſacrum, 
by fleſhy fibres, and to the neighbouring part of the an- 
terior or concave fide of that bone, by three digitations 
lying between the anterior holes. It is likewiſe fixed by 

Vor. I. No. 9. 3 


by a particular membrane, one of them joins the upper - 
ſide, and the other the lower fide of the obturator imet- 

nus, a little after it has paſſed over the notch: They , 
incloſe it as in a bag, and continue ts be fixed to it by 

fleſhy fibres all the way to its extremity. , 


OBTURATOR EXTERNUS. 


Tuis is a ſmall flat muſcle, which fills vp the fora- | 
men ovale of the os innominatum exter.crly, aud reaches 
3 F fron 
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from thence to the great trochanter of the os femoris, 
behind the neck of that bone. 

It is fixed by fleſhy fibres to the outer anterior fide of 
the os pubis, all the way to the foramen ovale, to the 
edge of that hole, next the ſmall ramus of the iſchium, 
and a little to the neighbouring parts of the obturator 
ligament. 

From thence its fibres, contracting in breadth, paſs 
on the foreſide of the great ramus of the iſchium, under 
the acetabulum, where a tendon is formed, which con- 
tigues its courſe behind the neck of the os femoris to- 
ward the great trochanter, and is inſerted between the 
gemelli and quadratus, in a ſmall foſſula between the 
apex of the great trochanter, and the baſis of the col- 
lum femoris, 


QUADRATUS. 


Tuis is a ſmall, flat, fleſhy muſcle, of the figure of 
an oblong ſquare, from whence it has it name. It is 
ſituated tranſverſely between the tuberoſity of the iſchium 
and tlie great trochanter. 

It is fixed by one extremity along that obtuſe line 
which runs from under the acetabulum, toward the lower 
part of the tuberoſity of the iſchium. From thence it 
runs directly toward the great trochanter, and is inſert- 
ed in almoſt all the lower half of the oblong eminence in 
that apophyſis; but chiefly in the ſmall rifing or tubero- 
ſity in the middle of that eminence. 


MUSCULUS FASCIZX LATAZ. 


Tuis is a ſmall and pretty long muſcle, ſituated a 
little obliquely upward and downward on the forepart of 
the hip. 

It 5 fixed above to the outſide of the anterior ſuperior 
ſpine of the os ilium, between the inſertions of the glu- 
tæus medius and fartorius, From thence its fleſhy fibres 
run down a little obliquely backward, forming a very 
flat body, four fingers breadth in length, and two in 
breadth. 

This body lies between two laminæ of the faſcia lata, 
and is inſerted therein by ſhort tendinous fibres, which 
diſappear at that place where the faſcia adheres to the 
great trochanter and tendon of the glutæus maximus. 


Urs of the Muſch:s which move the Or Femoris on 
the Pelvis. 


Tus glutzus maximus ſerves chiefly, by its poſterior 
portion, to extend the os femoris, and to draw it back- 
ward. By its anterior portion, it may co-operate with 
the reſt in performing the abduction of the thigh ; but 
when we (it, it can do this office only by its poſterior 
portion. 

By its inſertion in the os coccygis, it may on ſome 
occaſions bring it forward, and hinder it from being thruſt 
too far backward, as in the excretion of hardened fxces, 
or in difficult births, 

The glutæus medius is commonly, but falſely, reckon- 
ed an extenſor of the thigh. Its uſe is to ſeparate one 


T 


thigh from the other, when we ſtand, and that more or 
leſs directly according to the action of its anterior, po- 
ſterior, or middle portions. | 

When we fit, the only uſe of this muſcle is to per- 
form the rotation of the os femoris about its axis, in 
ſuch a manner, that if the leg be bent at the ſame time, 
it ſhall be ſeparated from the other. 

The glutzus minimus has likewiſe been reckoned an 
extenſor of the thigh, but without any foundation. It 
aſſiſts the glutæus medius in the abduction of the thigh 
when we (tand, and in the rotation when we fit. 

The pſoas bends the thigh on the pelvis, or brings it 
forward, It may likewiſe move the pelvis on the thighs, 
and hinder it from being carried along with the reſt of 
the trunk, when the body is inclined backward while we 
ſit, having the lower extremities fixed by ſome external 
force, In this ſituation it may likewiſe move the verte- 
bræ of the loins. 

The iliacus is a congener or aſſiſtant to the pſoas, in 
bringing the thigh forward and upward, It may likewiſe 
move the pelvis in the ſame manner with the former. 

The pectineus is an aſſiſtant to the two former muſ- 
cles in moving both the thigh and the pelvis. It may 
likewiſe aſſiſt in bringing the thigh inward, or toward 
the other, whether it be extcnded or bent ar the ſame 
time, 

The three triceps muſcles join in the ſame uſe; that 
is, to move the thigh inward, and bring the two thighs 
near each other; as when, in riding, we prefs the thighs 
cloſe againſt the ſaddle; when, in fitting, we hold any 
thing cloſe between the knees; when we croſs the thighs ; 
or when, in ſtanding, we bring the legs cloſe together, in 
order to jump. 

The uſe of theſe muſcles is likewiſe to hinder. the 
thighs from ſeparating more than is convenient, eſpecial- 
ly in great efforts and jerks. 

The pyriformis, gemelli, and quadratus, called like- 
wiſe by the common name of guadrigemini, are conge- 
neres in their uſes ; and theſe have been confined by ana- 
tomiſts to the rotation of the os femoris about its axis 
from before outward, when we ſtand or lie at full 
length; likewiſe in firting, or when the thigh is bent in 
any other poſture, they carry the thigh outward, or ſo- 
parate the two thighs from each other when bent. 

All the four co-operate in theſe two uſes of rotation 
and abduQtion ; but they co-operate equally or unequally, 
according to the different degrees of the extenſion or 
flexion of the thigh. 

The obturator internus has nearly the ſame uſes with 
the quadrigemini, in making the rotation of the thigh 
when extended, and the abduction when bent. 

The obturator externus concurs with the internus in 
the ſame uſes, though in a more ſimple manner, and in 
a more uniform direction. It acts chiefly when the thigh 
is extended more or leſs. 

The muſculus faſciz latz makes a rotation from be- 
fore inwards, that is, in a contrary direction to that 
made by the quadrigemini and obturator internus; and 
this rotation is not fo much confined as that of the qua- 
drigemini, becauſe it may have place whether the thigh 
be — or extended. | 


Ster. 
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Sger. X. The MuscLts which move the 
Bones of the Leg on the Os Femorts, 


Recrus AwTErior five Gracitis ANxTERLOR, 


Tuis muſcle is as long as the os femoris ; and lies di- 
realy along the foteſide of the thigh, from whence it 
has the name of rectus anterizr. 

It terminates above, by a pretty ſtrong tendon, which 
is divided into two branches, one ſhort and ſtraight, the 
ether long and bent. The ſhort branch, runaiag up in 
a ſtraight line, is inſerted in the anterior infecior ſpine of 
the os ilium. 

The long branch is inflected backward over the ſuper- 
cilium of the acetabulum, and runs in the direction there- 
of, from the ſpine toward the great iſchiatic ſinus, It 
is ſtrong and flat, adhering very cloſely to the bone, and 
covered by the orbicular ligament and the glutzeus mi- 
nimus. 4 

From thence the muſcle runs down wholly fleſhy, and 
partly penniform, ſome of its fi. res meeting above and 
ſeparating below. It is narrow at the upper extremity, 
and grows gradually broader toward the middle, Af- 
terwards it contracts again in the ſame manner, and, at 
the lower extremity of the os femoris, ends in a flat 


broad tendon. 


VASTUS EXTERNUS. 


Tuts is a very large fleſhy muſcle, almoſt as long as 
the os femoris, broad at the extremities, and thick in 
the middle, lying on the outſide of the thigh. 

Its upper inſertion, being ſomething tendinous, is in 
the poſterior or convex rough ſurface of the great tro- 
chanter, It is likewiſe fixed by a fleſhy inſertion along the 
outſide of the os femoris for above two thirds of its 
length downward, in the correſponding part of the linea 
aſpera, and in the neighbouring portion of the faſcia lata. 

From all this extent the fleſhy fibres running down- 
ward, and a little obliquely forward toward the rectus 
anterior, terminate inſendibly in a kind of ſhort aponeuro- 
ſis, which is fixed in all the neareſt edge of the tendon 
of the rectus, in the fide of the patella, in the of 
the ligament of that bone, and in the neighbouring late- 
ral part of the head of the tibia. 


VASTUS INTERNUS. 


Ta1s muſcle is very like the former, and ſituated in 
the ſame manner on the inſide of the os femoris. 

It is fixed above by a ſhort flat tendon, in the anterior 
rough ſurface of the great trochanter, and by fieſhy f- 
bres in that oblique line which terminates the baſis of 
the collum femoris anteriorly, on the ſoreſide of the ia- 
ſertions of the pſoas and iliacus, in the whole infide of 
the os femoris, and in the linea aſpera on one lide of the 
inſertions of the three tricipites, almoſt down to the in- 
ternal condyle. 

From all this extent the fibres run downward, and a 
little obliquely forward, and the body of the muſcle in- 
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creaſes in the ſame manner as the vaſtus internus. It 
terminates below in an aponeuroſis, which is fixed in the 
edge of the tendon of the rectus anterior, in the fide of 
the patella, and of its tendinous ligament, and in the 
fide of the head or upper extremity of the tibia. 


CRUREUS. 


Tuis is a fleſhy maſs, covering almoſt all the forefide 
of the os femoris between the two vaſti, which likewiſe 
cover the edges of this muſcle on each ſide. 

It is fixed to the foreſide of the os femoris, from the 
anterior ſurface of the great trochanter down to the low- 
eſt quarter of the bone, by fleſhy fibres which run down 
ſucceſſively over each other, between the two vaſti, and 
are partly united to theſe two muſcles, fo as not to ſeem 
to form a diſtin muſcle. 

It is not fo thick as the two vaſti; and as it is cover- 
ed by them on each fide, a fort of fleſhy channel is form- 
ed by all the three, in which the rectus is lodged, co- 
vering the forepart of the crureus. 

It terminates below in a tendinous aponeuroſis, which 
joins the backſide of the tendon of the rectus anterior, 
and the neighbouring edges of the extremities of the two 
valti, Thus, theſe four muſcles form a common tendon, 
which is inſerted in the places already mentioned, 


SARTORIUS, 


Tuts is the longeſt muſcle of the human body. It 
is flat, and about two fingers in breadth, ſituated ob- 
liquely along the infide of the thigh. 

It is fixed above by a very ſhort tendon, in the lower 
part of the anterior ſuperior ſpine of the os ilium, before 
the muſculus faſciz latz. The beginning of its body 
lies in the notch between the two anterior ſpines of that 
bone. 

From thence it runs down obliquely over the vaſtus in- 
ternus and other mulcles that he near it, all the way to 
the inſide of the knee, where it terminates in a ſmall ten- 
don, which grows broader near its extremity, and is in- 
ſerted obliquely and a little tranſverſely in the ſorepart 
of the inſide of the head of the tibia, near the ſpine or 
tubetoſity of chat bone, immediately above the iuſertion 
of the gracilis interior, 


Gracitis InTEexiOR fue Rrcres INTERIOR, 


Tuts is a long thin muſcle, lying ia a ſtraight line on 
the inſide of the thigh, between the os pubis and the 
knee, 

It is fixed in the edge of the inferior branch of the vs 
pubis, near the ſymphylis, by a broad and very ſhort 
tendon, on one ſide of the inſertion of the triceps ſecug- 
dus, but a little lower down. 

From thence the fleſhy fibres contracting a little in 
breadth, run down to the internal condyle of the os fe- 
moris, where they terminate in à thin rendon, which at- 
terwards degenerates into a kind of aponcuroſis, and is 
inſerted in the fore-part of the infide of the bead of the 
ubia. 


BICEPS. 


| 
| 

| | | 
| 
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BICEPS. 


-Tuis muſcle is made up of two portions, cne long, 
the other ſhort, and they end in a common tendon, 
Both portions are fleſhy and conſiderably thick, being ſi- 
tuated on the back aud outſide of the thigh, between the 
burtock and ham, 

The great portion is fixed above, by a ſtrong tendon, 
ia the poſterior and lower part of the tuberolity of the 
iſchium, under the inſertion of the inferior gemiellus, and 
cloſe behind that of the ſemi-nervoſus. From thence it 
runs down toward the lower extremity of the thigh, 
where it meets the other portion, and joins with it in 
forming à common tendon. 5 

The ſmall portion is ſixed, by fleſhy fibres, to the 
outſide of the linea aſpera, below its middle, and to the 
faſcia lata, where it forms a ſeptum between the triceps 
and vallus externus. From thence the fibres run down 
a little way, and then meeting the great portion, a com- 
mon tendon is formed between them. 

This ſtrong, rendon runs down to the outer and back- 
part of the kuce, and is inſerted in the lateral ligament 
of the joint, and in the head of the fibula, by two very 
ſhort tendinous branches, ; 
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SEMI-NERVOSUS. 


Fuis is a long muſcle, half fleſhy and half tendinous, 
or like a nerve, trom whence it has its name. Ir is ſitu- 
ared a little obliqueiy, on che polterior and inner part of 
the thigh. 

It is fixed above to the poſterior part of the tubetoſity 
of the iſchium, immediatcly before, and a little more in- 
ward than the biceps, It is afterwards fixed, by fleſhy 
fibres, to the tendon of the biceps, for about the breadth 
of three ſingers, much in the ſame manner as the coraco- 
brachialis is fixed to the biceps of the arm. 

From thence it runs down fleſhy toward the lower part 
of the inſide of the thigh, having a ſort of tendinous in- 
terſection in the inner part of its fleſhy portion, Having 
reached below the middle of the thigh, it terminates in 
a ſmall, long, round tendon, which runs down to the 
inſide of the knee, bchind that of the gracilis, where it 
expands in breadth, 

It is inſerted in the inſide of the upper part of the ti- 
bia, about two or three fingers breadth below the tube- 
rolity or ſpine; immediately under the tendon of the gra- 
Cilis internus, with which it communicates. 


SEMI-MEMBRANOSUS. 


Tuis is a long thin muſcle, partly tendinous, from 
whence it has its name, and ſituated on the back-fide of 
che thigh, a little towards the inſide. 

It is fixed above, by a broad tendon or long aponeu- 
roſis, in the irregular, obtuſe, prominent line which goes 
from the acetabulum to the tubetoſity of the iſchium, a 
little above the inſertion of the ſemi-nervoſes, and be- 
iween thoſe of the gemellus inferior and quadratus. 

From thence it runs down fleſhy in an oblique direction 
ochind the inner condyle of the os femoris, below which 


Ta 
it terminates in a thick tendon, which is inſerted in the 


poſterior and interior ſide of the inner condyle of the ti- 
ia, by three ſhort branches, the firſt or yt of 
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which goes a little toward the inſide, the ſecond more 
backward, and the third lower down, 


POPLITEUS. 


Tuis is a ſmall muſcle, obliquely pyramidal, ſituated 
under the ham, \ 

It is fixed above, by a ſtrong narrow tendon, to the 
outer edge of the inner condyle of the os femoris, and 
to the neighbouring poſterior ligament of the joint. 
From thence it runs obliquely downward under the inner 
condyle of the os femoris; it is a flat and pretty thick fleſhy 
body, increaſing gradually in breadth, till it is fixed in the 
back-lide of the head of the tibia, all the way to the 
oblique line or impreſſion obſervable on that fide, 


Uses of the Muſcles which move the Bones of the Leg 


on the Os Femeris. 


Tur two vaſti and crureus ought to be looked upon 
as a true triceps, the uſes of which, in relation to the 
bones, are only to extend the tibia on the os femoris, 
and the os femoris on the tibia, The extenſion of the 
tibia on the os femoris happens chiefly when we fit or lie, 
and that of the os femaris on the tibia when we (ſtand 
or walk. All the three muſcles move the patella uni- 
formly in the direction of the os femoris, on the pulley 
at the lower extremity of that bone. 

The inſertion of both the vaſti immediat2ly in the head. 
of the tibia, prevents the patella from being luxated la- 
terally on ſome occaſions, in which the muſcles may act 
with more force on one fide than on the other, or re- 
main without action, in which caſe the patella is looſe 
and floating. 

The rectus anterior, by its inſertion in the patella, is a 
congener to the laſt three muſcles, and ſerves to extend 
the leg. By its inſertion in the os ilium, it bends the 
thigh, and aſſiſts the pſoas, iliacus, and pectineus, whe- 
ther the leg be extended or bent. It likewiſe moves the 
pelvis forward on the os ſemoris, and hinders it from 
falling back when we lit, | 

The ſartorius performs the rotation of the thigh 
from before outward, whether extended or bent; being 
an antagoniſt to the muſculus faſciæ latæ, aud a congener 
to the quadrigemini, 

It likewiſe bends the thigh, or raiſes it forward; it 
moves the pelvis forward oFthe femoris; and whea the 
pelvis reſts on the two tuberoſities of the iſchium ia ſit- 
ting, it keeps it in that ſituation, 

Laſtly, it bends the leg, whether it performs the ro- 
tation of the thigh at the ſame time or nor, 

The gracilis internus bends the leg much in the ſame 
manner with the ſartorius, which it aſlitts in this func- 
tion, but not in that of turning the leg. 

It may likewiſe aſſiſt the triceps in the addution of the 
thigh, which it performs with much more facility than it 
begins the flexion of the leg without the rotation of the 
thigh, 
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The ſemi-nervoſus bends the leg, and may likewiſe 
bend the thigh on the leg. By its inſertion in the tube- 
roſity of the iſchium, it likewiſe extends the thigh on the 
pelvis,. and carries it backward; and may alſo extend 
the pelvis on the thigh, when it has been inclined for- 
ward with the reſt of the trunk; and conſequently pre- 
vent its being carried too far along with the trunk, when 
we ſtoop forward, either ſtanding or fitting. 

The ſemi-membranoſus has the ſame a with the ſe- 
mi-nervoſus, It bends the leg on the thigh, and the 
thigh on the leg; it extends the thigh on the pelvis, and 
the pelvis on the thigh, and ſuſtains the pelvis when it is 
inclined forward. 

The two portions of the biceps bend the leg on the 
thigh, and the thigh on the leg. The ſuperior portion 
likewiſe extends the thigh on the pelvis, and the pelvis 
on the thigh. Theſe four uſes in general are common to 
this muſcle with the ſemi-membranoſus, and in ſome mea- 
ſure with the ſemi-tendinoſus. 

The particular uſe of the biceps, and which ſeems to 
belong more to the ſhort portion than to the other, is to 
perform the rotation of the leg when beat, by which 
motion the toes are turned outward, and the heel inward. 

The popliteus-performs the rotation of the leg when 
bent, in a direction contrary to that of the biceps. The 
biceps turns the leg from before outward; the popliteus 
from before inward. 


The Musctts which move the 


SECr. XI. 
Tarſus on the Leg. 


TIBIALIS ANTICUS. 


Tuts is a long muſcle, fleſhy at the upper part, and 
tendinous at the Br ſituated on the fore-ſide of the 
leg, between the tibia and the extenſor digitorum longus. 

It is fixed above, by fleſay fibres, in the upper third 
part of the external labium of the criſta tibiæ, and of 
the inſide of the aponeuroſis tibialis, or of that ligamen- 
tary expanſion whieh goes between the eriſta tibiæ and 
the anterior angle of the fibula, It is likewiſe fixed ob- 
liquely in the upper two thirds of the outſide of the tibia, 
or that next the fibula. \ 

From thence it runs down and ends in a tendon, which 
firſt paſſes through a ring of the common annular liga- 
ment, and then through another ſeparate ring ſituated 
lower down. Afterwards the tendon is fixed, partly in 
the upper and inner part of the os cuboides, and partly 
in the inſide of the firſt bone of the metatarſus. 


Pexonazvs Mepivs vage PGO us AnTICUS, 


Tuis is a long maſcle, ſituated anteriorly on the mid- 
dle part of the fibula, 

It is fixed above, by fleſhy fibres, to more than the 
middle third part of the anterior or outſide of the fibula, 
and to the neighbouring part of the aponeuroſis tibialis. 

It is likewiſe fixed to a production from the inſide of 
that apongurc ſis which runs to the upper part of the ti- 
or. I. No. 9. 
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bia, and there ſerves for a middle ſeptzm between this 
muſcle and the extenſor digitorum longus. 

From thence it runs down and forms a tendon, which 
going in the direction of the oblique line on the fibula,” 
paſſes behind the external malleolus, and then through 
an annular ligament common to it and to the peronevs 
maximus, and is afterwards inſerted in the tuberoſiry at 
the baſis of the fifth metatarſal bone, ſending off a ſmall 
tendon to the firſt phalanx of the little toe. 


PERON EUS MINIMUS. 


Tuis is a ſmall muſcle, commonly thought to be a 
portion of the extenſor digitorum longus, though it is 
eaſily ſeparable from it. : 

It is fixed, by fleſhy fibres, in the lower half of the 
inſide of the fibula, between two oblique bony lines, on 
one ſide of the lower part of the extenſor digitorum lon- 
gus, to which muſcle it is ſimply contiguous. þ 

From thence it runs down contracting in breadth, and 
paſſes with the extenſor longus, through the common an- 
nular ligament, forming a flat tendon, which ſoon ſepa- 
rates from thoſe of the extenſor, and is inſerted near the 


baſis of the fifth metatarſal bone. 


GASTROCNEMIL. 


THzss are two thick, pretty broad, and oblgng Ky 
cles, ſituated laterally with refer to cach ahG, in the, 
ſame plane, under the poples, and forming a grest part 
of what is called the calt of the leg. That which lies: 
next the tibia is called internus, and that next the fibu- 
la, externus; and becauſe they form, as it were, the 
belly of the leg, they have been termed in Greek ga- 
flrocnemii., | 
Each muſcle is fixed above, by a flat tendon, to the. 
terior part of the lower extremity of the os femoris, 
hind the lateral tuberoſity of each condyle, adbering 
cloſely to the poſterior ligaments of the joint of the knee. 
From thence they run down, each forming a large and- 
pretty broad fleſhy body, irregularly oval. a 
About the middle of the leg, they end in a ſtrong, 
broad, common tendon, which contracts a little in breadth 
as it deſcends, and is inſerted in the poſterior extremity 
of the os calcis, together with the tendon of the ſoleus.” 


SOLEUS. 


Tuis is a large, fleſhy, flat muſcle, nearly of an oval 
figure, and thicker in the middle than at the edges. It 
is ſituated on the back · ſide of the leg, lower down thaw 
the gaſtrocnemii, by which it is covered; and theſe three 
muſcles form the calf of the leg. 

— is fixed above, partly to the tibia, and partly to the 
a. 

Afterwards leaving theſe two bones, it ends in a broad 
ſtrong tendon, which, together with that of the galtroc-' 
nemit, forms what is called fend: chili. This ſtrong | 
tendon contracts a little in its paſſage to the os calcis, and 
then expanding a little, it is inſerted obliquely in the 
back · ſide of that bone, all the way to the tuberoſity. -/ 
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TIBIALIS GRACILIS zg PLANT ARIS. 


Tuts is a ſmall pyriform muſcle, ſituated obliquely in 
the ham below the external condyle of the os femoris, 
between the popliteus and gaſtrocuemius externus; and 
its tendon, which is long, flat, and very ſmall, runs 
down on the fide of the g ius internus, all the 
way to the heel. 

The fleſhy body, which is only about two inches in 
length, and one in breadth, is fixed, by a ſhort flat ten- 
don, above the outer edge of the exterior condyle of the 
os femoris, on one ſide of the gaſtrocnemius externus. 
From thence the fleſhy body runs obliquely over the edge 


of the popliteus, and terminates in a very ſmall, long, 


flat tendon. 

This tendon runs between the body of the gaſtrocne- 
mius externus and ſoleus, all the way to the inner edge 
of the upper part of the tendo Achillis ; and from thence 
continuing its courſe downward, it joins this tendon, and 
is inſerted, together with it, in the outſide of the poſte- 
xior part of the os calcis, without communicating with 
the aponcuroſis plantaris. 


TIBIALIS POS TIC US. 


Tuts is a long, fleſhy, penniform muſcle, broader a- 
dove than below, ſituated between the tibia and fibula, 
on the back-ſide of the leg, and covered by the extenſor 
digrorum longus. 

It is fixed above, by fleſhy fibres, immediately under 
the articulation of the tibia and tibula, to the neareſt 
parts of theſe two bones, chiefly to the ribia, reaching 
do the lateral parts of that bone, above the interoſfeous 
ligament, which is here wanting. 

From thence its inſertion is extended below the oblique 
line or impreſſion in the tibia, over all the neighbouring 


part of the interofſeous ligament, and through more than 


the upper half of the internal angle of the fibula. 

After this, it forms a tendon, which runs down behind 
the inder mallcolus, through a cartilaginous groove and 
an annular ligament, and, paſſing under the malleolus, is in- 
ſerted in the tubetuſity or lower part of the os ſcaphoides. 


Prronavs Maximus vulgo PERON US PosTERIOR. 


Tuis is a long penniform muſcle, lying on the fibula, 

It is fixed above to the anterior and outer part of the 
Head of the fibuld, and to a fmall portion of the head of 
the tibia; then to the outſide of the neck of the fibula, 
to the upper halt of the external angle of that bone, and 
to the aponcuroſis tibialis, which at 22 makes a 
ſeptum between this muſcle and the extenſor pollicis. 

From thence turning a little backward, according to 
the ditectien of the bone, it forms a conſiderable tendon, 
which, runaing behind the external malleolus, paſlcs 
through a kind of hollow groove, and through an annu- 
lar ligament common to it and to the teudon of the pero- 
neus medius, which hes before it. 

Afterwards running through the oblique groove in the 
lower ſide of the os cuboides, it is inſerted m the ſide of 
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the baſis of the firſt metatarſal bone, and alſo a little in 
the baſis of the os cuneiſorme ma jus. | | 


SECT. XII. The MuscLEs which move the 
Metatarjus and Toes. . 


EXTENSOR POLLICIS LONGUS. . 


Tuts is a thin ſingle muſcle, lying between the tibialis 
anticus and extenſor digitorum longus, by which it is al- 

It is fixed to the inſide of the fibula, near the interoſ- 
ſeous ligament, from the neck down to the loweſt quar- 
ter of that bone; to the intetoſſeous ligament through 
the ſame ſpace, and a little to the lower extremity of the 
tibia next the fibula. „ | 

There it ends in a conſiderable tendon, which paſhng 
through a diſtin ring of the eommon annular kgamenr, 
and then through a membranous vagine, is inferted in 
the baſis of the firſt phalanx of the great toe, and contt- 
nued from thence up to the fecond, - "£5 


FLEXOR POLLICTS LONGUS. 
Tuis is a pretty long muſcle, frruated in the poſterior 


and lower part of the leg. 

It is fixed in the lower half of the back - ſide of the 
fibula, its iuſertion reaching almoſt as far as the external 
malleolus. The fleſhy body advances on the inſide of 
that bone towards the tibia, according to the oblique di- 
rection of that fide, and ends in a large tendon, 

This tendon paſſes behind the lower extremity of the 
tibia, toward the inner ankle, then through a ſmall notch 
in the inner and back-fide of the aſtragalus, and through 
an annular Hgament or ligamentary vagina, continued un- 
der the lateral arch of the os calcis, | 

From thence it advances to the great toe, and paſſhng 
through the interſtice between the two ſeſamoid bones, in 
the ligamentary vagina of the firſt phalanx, is inferted in 
the lower part of the ſecond. g 


THEN AR. 


Tuts muſcle is made up of ſeveral portions, and hes 
on the inner edge of the ſole of the foot. 

It is fixed, by three or four tieſhy faſciculi, to the 
lower and inner part of the os calcis, os ſcaphoides, and 
os cuneifurme majus, It is likewiſe fixed a little in the 
annular ligament under the inner ankle, which belongs 
to the tendon of the flexor longus. | 

From all theſe different infertions, the fleſhy faſciculi 
approach each other as they advance forward under the 
firit bone of the metatarſus, and are fixed, partly in the 
internal ſeſamoid bone, and partly in the inſide of the firſt 
phalanx, near its baſis. 


ANTITHENAR. 


T1s is a ſmall compound muſcle, lying obliquæly un- 
des the metatarſal bougs. 5 
| It 
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It is fixed poſteriorly in the lower parts of the fecond, 
third, and fourth metatarſal bones, near their baſis; in 
the ligament belonging to the firſt and ſecond of theſe 
bones; in the 8 ligaments belonging to the 
bones of the tarſus; and, laftty, in a lateral apogeurobs 
of the muſcle commonly called hypsthenar. 

All thefe portions, contracting imo a ſmall compaſs, are 
inſerted in the outſide of the external ſeſamoid bone, and 
of the firſt phalanx of the great tos. b 


EXTENSOR DIGITORUM LONGUS:. 


Tuts is a long muſcle, fechy in the upper part, and 
tendinous in the lower, lying between the tibialis anticus 
and peromeus maximus. | 
It is fixed above, by fleſhy fibres, in the outſide of the 
head of the tibia, and infide of the head of the fibula; 
in the upper part of the interofſeous ligament, through 
three fourths of the length of the fibula; and through 
the ſame ſpace, in the tendinous ſeptum belonging to the 
anterior angle of that bone. 

It contracts in breadth a little above the annular liga- 
ment, and, in paſſing through it, is divided into three 
tendons; the firſt of which is afterwaids divided into 
two. Thele four tendons are infcrtcd along the upper 
or convex fide of the four ſmall toes. 


EXTENSOR DIGITORUM BREVIS. 


Tais is a ſmall complex muſcle, lying obliquely on 
the convex fide of the foot, being likewile termed pe- 
dicus. 

It is fixed in the upper and outer fide of the anterior 
apophyſis of the aſtragalus, and in the neighbouring part 
of the upper fide of that bone. From thence it runs 
obliquely from without inwards, under the tendons of 
the peronzus minimus and extenſor digitorum longus, 
being divided into four fleſhy portions, which ternunate 
in the fame number of tendons, 

. The firſt tendon is inſerted in the upper or convex * 
of the firſt phalanx of the great toe. The other three 
jdining with thoſe of the extenſor longus, are inferred a- 
ong the convex fides of all the phalanges of the three 
following tocs. 


FLEXOR DIGITORUM BREVIS 
foe PERFORATUS PEDIS. 


Tuis is the undermoſt of all the common muſcles of 
the toes, being ſituated immediately above the aponeuto- 
ſis 122 

It is fixed by fleſhy fibres to the anterior and lower 
part of the great tuberoſity of the os calcis; and to the 
neighbouring part of the upper fide of the aponeuroſis 
plantaris. 

From thence it runs forward, being divided into four 
flechy portions, which terminate in the ſame number of 
tendons, ſplit at their extremitics, in the ſame mannec as 
thoſe of the ſublimis or perforatus of the hand, and in- 
ſerted in the ſecond phalavges of the four ſmall toes. 
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FLEXOR DIGITORUM LONGUS 
foe PERFORANS PEDIS. 


Tuts is a long muſcle, fleſhy above, and tendinous 
below, lying on the backſide of the leg between the tibia 
and the flexor pollicis longus, covered by the foleus, aut 
covering the tibialis poſticus. 

It is tixed above, by ſleſuy fibres, to a little more than 
the middle third part of the backſide of the tibia near its 
evternal angle, below the inſertion of the ſoleus; and 
Alſo to x kind of ligament which runs down from the 
middle of the tibia; It afterwards ends in a tendon 
which paſſes behind the inner ankle, on one fide, and # 
little behind the tibialis poſticus, in a ſeparate annular li- 
gament. : 

From thence it runs under the ſole of the foot, ſend- 
ing off a detachment, by which it communicates with 
the flexor pollicis longus. There it is divided into four 
fmall flat tendons, which go to the third phalanges of 
the four ſmall toes in the ſame manner, as the perforans 
of the hand. | 


FLEXOR DIGITORUM ACCESSORIUS. 


Tuis is a flat and pretty long fleſhy maſs, ſituated 
obliquely under the ſole of the foot. 

Tuis mulcle is fixed poſteriorly by one fleſhy portion, 
in the lower fide of the os calcis, and in the anterior tu- 
beroſity on that fide, and by the other in the neighbonr- 
ing ligament which joins this bone to the aſtragalus. 

From thence the two portions run obliquely to the 
middle of the ſole of the wh and there unite in a flut, 
long, and irregularly ſquare mufeular maſs, which is fix- 
ed to the outer edge of the faſeiculus of rendons of the 
_ longus, to which it ſerves as a fragum at that 
place. 


LUMBRICALES. 


Turstz are four” ſmall muſcles, ſituated more or lefw 
longitudinally under the ſole of the foot. | 

They are fixed by their fleſhy extremities to the four 
tendons of the flexor digitorum longus near the inſertion 
of the flexor acceſforius, The firſt muſcle is fixed to 
the inſide of the firſt tendon; the ſecond to the tendi- 
nous fork formed by the two firſt tendons ; the third, to 
the tendinous fork made by the ſecond and third tendons ; 
and the fourth, in the ſame manner to the third and 
fourth tendons, but commonly moſt to the third. N 

From thence theſe four muſcles run to the toes, and” 
there terminate in the fame number of ſmall rendons, 
which are inſerted in the firſt phalanges of the tocs, mus 
after the fame manner as in the hand. 


TRANSVERSALIS DIGITORUM. 


Tars is a {mall muſcle, which lies tranſverſely under 
the baſis of the Grit phalunges, and which at firſt ügbt 
appears to be a ſimple muſcular body fixed by one end to 
the great toe, and by the other to the little toe. N 

When 
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When this muſcle is carefully examined, we find that 
it is fixed, by a very ſhort common tendon, to the outſide 
of the baſis of the firſt phalanx of the great toe, con- 
jointly with the antithenar; and, by three different por- 
tions or digitations, to the three interoſſeous ligaments 
which conne& the heads of the four metatarſal bones 
next the great toe, laterally to each other, | 


INTEROSSETI. 


Tatsk are ſeven ſmall muſcles which fill up the four 
interſtices between the metatarſal bones, much after the 
ſame manner as in the hand. The four largeſt are ſu- 
perior, the other three inferior. 


METATARSIUS. 


Tuis is a fleſhy maſs, lying under the ſole of the 
foot, It is fixed, by one end, in the fore - part of the 
great tuberoſity of the os calcis; and running forward 
from thence, it terminates in a kind of ſhort tendon, 
Which is fixed in the tuberoſity and poſterior part of the 
lower fide of the fifth Lone of the metatarſus. 


PARATHENAR MAJOR. 


Tuis is a pretty long muſcle, forming part of the 
outer edge of the {ole of the foot. 

It is fixed back werds by a fleſhy body, to the outer part 
of the lower ſide of the os calcis, from the ſmall poſteri- 
or external tuberoſity, all the way to the anterior tubero- 
ſity. There it joins the metatarſius, and at the baſis of the 
fifth metatarſal bone ſeparates from it again, and forms 
a tendon, which is inſerted in the outſidę of the ſirſt pha- 
Janx of the little toe, near its baſis, and near the inſer- 
tion of the parathenar minor. 


, PARATHENAR MINOR. 
Tuis is a fleſhy muſcle, fixed along the poſterior 


half of the outer and lower fide of the fifth bone of the 


metatarſus, Ir terminates under the head of that bone, 
in a tendon which is inſerted in the lower part of the 
baſis of the firlt phalanx of the little toe. 


Usrs 7 the Muruſcles which move the Tarſus ang the 
other Bones of the Foot. 


Tus tibialis anticus bends the foot, that is, turns the 
point of the foot toward the leg ; which motion 1s per- 
tormed by the ginglymoid articulation of the aſtragalus 
with the tibia and fibula, It likewiſe bends the leg on 
the foot, or hinders its extenſion, 

By its lateral inſertion in the os cuneiforme maximum, 
it moves this bone in particular over the anterior extre- 
mity of the os calcis; by which the ſole of the foot is 
turned inward toward the other, 

The peronzus medius bends the foot, and hinders the 
leg from falling back in the ſame manner as the tibialis 
apticus. By its inſertion in the tuberoſity of the fifth 
metatarſal bone, it turns the ſole of the foot outward at 
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the ſame time that it bends it, when it acts without the 
alſiſtance of the tibialis anticus. | 

The peronzus minimus is an aſſiſtant to the medius in 
the flexion of the foot, in preſerving the æquilibrium of 
the leg, and in turning the ſole of the foot outward. | 

Tus gaſtrocnemii and ſoleus make a kind of triceps; 
and, by their common tendon, extend the foot, and keep 
it extended againſt the ſtrongeſt reſiſtance. It is by their: 
means that we raiſe the whole body, even with an addi- 
tional burden, when we ſtand a tip toes; and that we 
walk, run and jump, 

The gaftrocnemii, by their inſertion in the os femoris, 

may, in great efforts, move the leg on the thigh, and 
the thigh on the leg, as aſſiſtants to the biceps, ſemi - 
membranoſus, ſemi-tendinoſus, gracilis internus, and ſar- 
torts... R 

The ſoleus, by the multitude of its fleſhy fibres and 
its penniform ſtructure, is more proper for ſtrong than 
large motions, and ſeems principally to ſuſtain the ga- 
ſtrocnemii in the motions begun by them. The tendi- 
nous portions of this muſcle and of the gaſtrocnemii, tho 
they form a ſtrong tendon all together, ſcem nevertheleſs 
to. ſlide a little upon each other in the different flexions 
and extenſions of the foot. | 

Anatomiſts are not agreed with regard to the uſe of 
the tibialis gracilis. 6 

When the tibialis poſticus acts alone, it extends the 
foot obliquely inward, When it acts together with the 
gaſtrocnemii and ſoleus, it changes the ſtreight direction 
of their motion to an oblique one. When it acts with 
the tibialis anticus, the ſole of the foot is turned more, 
directly inward, or toward the other foot. 

When the peronæus longus or maximus acts alone, it 
may extend the foot hanging freely in the air; but then 
this extenſion is obliquely outward, Together with the 
gaſtrocnemii and ſoleus, it likewiſe changes their direction 
to an oblique extenſion outward, g 

The extenſor pollicis longus extends the two phalan- 
ges of the great toe; and it may likewiſe be an aſſiſt ant 
to the tibialis anticus, * = - | 

The flexor pollicis longus not only bends the ſecond 
phalanx of the great toe, but may likewiſe ſerve, in great 
efforts, as an aſſiſtant to the extenſors of the tarſus. 
This muſcle is of great uſe in climbing up a ſteep place. 

The thenar bends the firſt phalanx of the great toe. 
When the portion ncareſt the inner edge of the foot ei- 
ther acts alone, or acts more than the reſt, the great toe 
is ſeparated from the other toes, eſpecially if it be at the 
ſame time extended. s 

The antithenar, aQing with the thenar, bends the firſt 
phalanx of the great toe. When it acts alone, eſpeci- 
ally if the great toe is bent, it brings it nearer the o- 
ther toes, in proportion to the degrees of action of its 
different portions ' 

The two extenſores digitorum communes concur in ex- 
tending the four ſmall toes; and, as the extenſor longus 
is not near ſo fleſhy as that of the hand, this difference is 
made up by the extenſor brevis. The longus alone 
ſeems to extend the firſt phalanges; and they both join 
in the extenſion of the ſecond and third phalanges ; the 
brevis, by the obliquity of its direction, moderating the 
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action of the longus, which otherwiſe would have turned 
the toes obliquely the contrary way. | 
| The perforatus or flexor digitorum brevis, bends the 
ſecond phalanges ; and the perforans or flexor longus, 
the third; the uſe of theſe muſcles being nearly the ſame 
with thoſe of the perforatus and perforans of the hand. 
The flexor acceſſorius is an aſſiſtant to the perforans, 
increaſing its force on ſome occaſions, It likewiſe di- 
rects the tendon of that muſcle ; for by contracting, at 
the ſame time that the fleſhy belly of the perforans is in 
action, it makes the tendons go in a ſtraighter line to the 
roes than they would ew do, becauſe of their obli- 
uity. 
+ The lumbricales have nearly the ſame functions in the 
foot as in the hand; and they are partly aſſiſted, and 
partly directed, by the flexor acceſſorius. 
The interoſſei of the foot have the ſame uſes as in the 
hand, The firſt ſuperior muſcle brings the ſecond toe 
near the great toe; the other three bring the ſecond, 
third, and fourth toes near the little toe. The three 
inferior muſcles move the laſt three toes toward the other 
two. 
The metatarſius moves the laſt bone of the metatarſus, 
much in the ſame manner as the metacarpius does that 
of the metacarpus. 

The tranſverſalis may aſſiſt the metatarſius in this 
action, which is ſuppoſed to be of uſe to tilers in climb- 
ing, The antithenar may likewiſe concur, and the pe- 
ronæus minimus may ſerve to counterbalance theſe muſ- 
cles, and to bring the metatarſus back to its natural ſi- 
tuation. 

Tur parathenar major ſerves particularly to ſeparate 
the little toe from the reſt ; — the parathenar minor 
bends the firſt phalanx of that toe, 


SECT. XIII. The MuscLes employed in 
Reſpiration. 


DIAPHRAGMA. 


Tuts is a very broad and thin muſcle, ſituated at 
the baſis of the thorax, and ſerving as a tranſverſe 
artition to ſeparate that cavity from the abdomen, 
For this reaſon the Greeks termed it diephragma; and 
and the Latins, /eptum tranſverſum It forms an oblique 
inclined arch, the fore-part cf which is higheſt, and the 
poſterior part lowelt, making a very acute angle with 
the back. 
It is looked upon as a double and digaſtric muſcle, 
made up of two different r one large and ſupe- 
rior, called the great muſcle of the diaphragm; the o- 
ther ſmall and inferior, appearing like an appendix to the 
other, called the ſmall or inferior muſcle of che dia- 
phragm, 
The great or principal muſcle is fleſby in its circum- 
ference, and tendinous and aponeurotic in the middle, 


which, for that reaſon, is commonly called centrum 


rervuum five tendinoſum. 
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edge of the middle aponeuroſis, and by the other to 
all the baſis of the cavity of the thorax, being inſerted 
by digitations in the lower parts of the appendix of the 
ſternum, of the loweſt true ribs, of all the falſe ribs, 
and in the neighbouring vertebræ. 

We have therefore three kinds of inſertions ; one ſter- 
nal; twelve coſtal, fix on each fide; and two vertebral, 
one on each fide, Theſe laſt are very ſmall, and ſome - 
times ſcarcely perceivable. The coſtal inſertions join 
thoſe of the tranſverſalis abdominis, but do not mix with 
them, as they ſeem to do before the membrane which 
covers them is removed. 

The fibres inſerted in the appendix enfiformis, run 
from behind directly forward, and form a ſmall parallel 


ane. 
K The firſt coſtal inſertion runs a little obliquely to- 
wards the cartilage of the ſeventh true rib, a triangular 
ſpace being left between this and the ſternal inſertion, at 
which the pleura and peritonzum meet. "The inſertion 
of theſe fibres is very broad, taking up about two thirds 
of the cartilage of the ſeventh rib, and a ſmall part of 
the bone, from whence it reaches beyond the angle of 
the cartilage. * 

The ſecond inſertion is into the whole cartilage of the 
firſt falſe rib; the third partly in the bone, and partly 
in the cartilage of the ſecond falſe rib; the fourth in 
the bone, and fometimes a little in the cartilage of the 
third falſe rib; the fifth in the bone, and a little in the 
cartilage of the fourth falle rib, being broader than the 
reſt. 

The ſixth is in the cartilage of the laſt falſe rib, and 
almoſt through the whole length of the bone. At the 


head of this rib, it joins the vertebral inſertion, Which 
runs from the laters] part of the laſt vertebra of the, 


back, to the fart vertebra of the loins, 
The ſmall muſcle of the diaphragm is thicker than the 
other, but of much leſs extent. It is fituated along 
the foreſide of the bodies of the laſt vertebra of the 
back and ſeveral of thoſe of the loins, being turned a lit- 
tle to the lett hand. It is of an oblong form, repreſent- 


ing in ſome meaſure a flethy collar, the two lateral por- 


tions of which croſs each other, and afterward become 
tendinous toward the lower part. * u buen 

The upper part of the body of this muſcle is fixed in 
the ſlope of the middle aponeutoſis of the great muſcle. 
The outer edges of the alz or lateral portions join the 
poſterior plane of the great muſcle, and theſe portugns 
adhere to the body of the laſt vertebra of the back. 
The extremities, called likewiſe pillars or crura, are 
inſerted by ſeveral tendinous digitatians in the vertebre 
of the loins. 

The upper part of the fleſhy body is formed by a par- 
ticular intertexture of fibres belonging to the two ale. 
Theſe two alæ, whereof that toward the right-band is ge- 
nerally the moſt conſiderable, part from each other, and 
form an oval hole, terminated on the lower part by 
fibres, deratched from the inſide of cach ala, immediately 
above the laſt vertebra of the back, Theſe fibres de- 
cuſſate and croſs each other, and afterwards thoſe that 
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The ſſeſhy circumference is radiated, the fibres of come from cach ala join that on the other fide, fo that 
which it is made up being fixed by one exaremity to the each of the crura is a production of both de. 
LVor. I. No. 9. 3 3 11 The 
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The fibres that come from the left ala, croſs over 
thoſe from the right ala, and this again ſends a ſmall 
faſciculus of fibres over thoſe of the left ala; afterwards 
the two crura part from each other. 

The right crus is larger and longer than the left, and 
is always inſerted in the four upper vertebræ of the loins, 
and often in the fiſth likewiſe, by the fame number of 
digitations, which become more and more tendinous as 
they deſcend, and at length are expanded in form of an 
aponeuroſis. This crus lies more on the middle of the 
bodies of the vertebræ than on the right ſide. 

The left crus is ſmaller and ſhorter, and lies more on 
the ſides of the vertebre, It is fixed by digitations to 
the three upper vertebræ of the loins, ſeldom reaching 
lower, The lower part of it is expanded in the ſame 
manner as the other; and the two expanſions ſometimes 
meet topether, 

The oval opening of this inferior muſcle of the dia- 
phragm, gives paſſage to the extremity of the œſopha- 
gus, and the aorta lies in the interſtice between the two 
crura. Immediately above the opening or hole, a thin 
faſciculus of fibres is ſent off to the ſtomach. 

In the middle aponcuroſis of the great muſcles, a little 
to the right of the anterior part of the ſlope, near the 
mall muſcle, is a round opening, which tranſmits the 
trunk of the lower vena cava, The border or circum- 
{erence of this opening is very artfully formed by an ob- 
liqve and fſaucceſſive inte texture of tendinous fibres, al- 
moſt like the edge of a wicker baſket ; and is, conſequent- 
ly, incapable either of dilatation or contraction, by the 
action of the diaphragm. 

We ſind therefore three conſiderable openings in the 
diaphragm; one round and tendinous, for the paſſage of 
the vena cava; one oval and fleſhy, for the extremity of 
the cfophagus ; and one forked, partly fleſhy, and part- 
ly tendinous, for the aorta. The round opening is to 
the right-hand, cloſe to the upper part of the right ala 
of the mall muſcle ; the oval opening is a Little ro the 
left ; fo that the right ala, which is between theſe two 
holes, lies almoſt directly over againſt the middle of the 
body! of the cleventh vertebra of the back; the tendi- 
nous fork is under the ovil opening, bat a little more 
toward the middle. 


SCALE NI. 


Tur sr are compound muſcles, irregularly trianpular. 

Ihe ſecalenus primus is fixed to the upper part of the 
outſide of the firſt rib, by two diſtin portions, called 
commonly branch-r; one anterior, the other poſterior, 
The anterior branch is fixed to the middle portion of 
the rib, about an inch from the cartilage. From thence 
it runs obliquely upward, and is inſerted in the tranſ- 
verſe apophyſis of the fixth, fifth, and ſometimes of the 
third vertebra of the neck. 

The poſterior branch is fixed more backward in the 
firſt rib, an interſtice of about an inch being left be- 
tween it and the other branch, through which the axil- 
lary artery and brachial nerves are tranſmitted. From 
thence it runs up obliquely behind the former, and is in- 
ſerted in all the tranſyerſe apophyſes of che neck. 
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The ſcalenus ſecundus is fixed a little more hack ward 
in the external labium of the upper edge of the ſecond 
rib, ſometimes by two ſeparate portions, and ſometimes 
without any diviſion, The anterior portion is fixed im- 
mediately under the poſterior portion of the firſt ſcale- 
nus, by a ſhort flat tendon, united a little with the firſt 
intercoſtal muſcle. From thence it runs up over the po- 
ſterior portion of the firſt ſcalenus, communicating like- 
wiſe with that muſcle, and is fixed by inſertions, partly 
tendinous and partly fleſhy, in the tranſverſe apophyſes 
of the four Grit vertebtæ of the neck, 


The polterior portion is fixed in the ſecond rib, more 


backward than the other. From thence it runs up, be- 
ing divided into two portions, whereof one is inſerted in 
the tranſverſe apophyſes of the three firſt vertebræ of the 
neck, behind the fcalenus primus. The other portion 
runs up behind the former, and is inſerted in the tranſ- 
verſe apophyſes of the two firſt vertebræ. 


SERRATUS POSTICUS SUPERIOR. . 


Tuis is a flat thin muſcle, ſituated on the upper . 
of the back. It is fixed on one fide, by à broad a- 

neuroſis, to the lower part of the poſterior cervical 
— and to the ſpinal apophyſes of the two laſt 
vertebræ of the neck, and two firſt of the back. 


From thence it runs down a little obliquely forward, 


and is inſerted, by broad fleſhy digitations, in the poſte- 
rior part of the ſecond, third, fourth, and ſometimes of 
the fifth true ribs, near their angles; but ſomerimes ut 
has no inſertion in the ſecond rib. 


SERRATUS POSTICUS INFERIOR. , 


Tuis is a flat thin muſcle, lying on the lower part of 
the back. Ir is fixed in the laſt ſpinal apophyſis of the 
back, and in the three firft of the loins, by a broad apo- 
neuroſis. From thence it runs up a little obliquely, and 
is fixed, by fleſhy broad digitations, in the laſt four falſe 
ribs, Irs inſertions, in the lowelt rib, is near the carti- 
lage, and, in the other thres, near their angles. 


INTERCOSTALES. 


Tux intercoſtal muſcles are thin, fleſhy planes, lying 
in the interſtices between the ribs, their fibres running 
obliquely from one rib to another, In each interſtice lie 
two planes, an external and an internal, cloſcly joined to- 
gether, nothing but a thin, ſine, cellular, membrauous 
web coming between them. | 

According to this natural diviſion, there muſt be for- 
ty-four intercoſtal maſcles in the twenty-two interſlices 
lett between the twenty-four ribs; and of theſe there 
are elzven external, and cleven iaternal, on each hide. 
The fibres of the external intercoſtals run down from 
behind forward, and thoſe of the internal intercoſtals 
from before backward; ſo that the fibres of theſe two 
ſeries of mulcles crofs each other. 

The external intercoſtals extend commonly from the 
vertebræ to the extremity of the upper labium of the 
bony portion of cach r.b, and go no further. The in- 


Part II. A N 
ternal begin forward. near the (teraum, and cod back- 


ward at the angle of each rib, py 


SUPRA-COSTALES. 


Tast muſcles are irregularly triangular, and ſituated 
on the back-part of the ribs, near the vertebræ. 

Each of theſe muſcles is fixed, by one tendinous ex- 
tremity, in the tranſverſe apophylis, which lies above the 


articulation of each rib, and to the eee liga-, 


ment; the firſt being inſerted in the tranſver!2 apophytis 
of the laſt vertebra of the neck; and the laſt, ia that of 
the eleventh verrebra of the back. 

From thence the fleſhy fibres run down obliquely, in- 
creaſing in breadth as they deſcend, and are it ſerted in 
the back-part of the outlide of the following rib. 


SUB-COSTALES. 


Tarss are fleſhy ptancs, of different breadtks, and 
very thin, ſituated more or lefs obliquely on the infides 
of the ribs, near. the bony argles, and running in the 
ſame direction with the external intercoſtals, 

They are fixed by both extreminies iu the ribs; the 
inferior extremity being always at a greater diſtance from 
the vertebrz than the ſuperior, and teveral ribs lying be- 
tween the two inſertions, 


Srzano-Cosrarks vues TrranGULaris STEANL, 


Tusss are five pairs of fleſhy planes, diſpoſed more 


or leſs obliquely on each fide the ſternum, and on the in- 
fide of the cartilages of the ſecond, third. fourth, kſth, 
and ſixth true ribs, 

They are inſerted, by one extremity, in the edges of 
the inſide of all the lower half of the ſtetrum. From 
thence the firſt muſcle on cach fide runs up obliquely, and 
is fixed in the cartilage of the ſecond rib. The ſecond 
runs leſs obliquely to its inſertion,in the cartilage of the 
third rib, The reſt arc inſerted, in the ſame manner, in 
the cartilages of the following ribs, 

This laf muſcle is fixed, by one extremity, in the 
cartilage of the ſixth true rib, near che bove, and ſeems 
to paſs the appendix enfiformis, immediately above the 
inſertion of the diaphragm in that appendix, and to join 
the muſcle on the other ſide. | 


Usss of the Mrſcler empliyed in Reſpiration, 
Tas ſcaleni are ſometimes ranked among thoſe which 


ſerve for reſpiration; but they ought rather to be rank - 


ed among the muſcles which move the vertebre of the 
neck; becauſe the articulation of the firſt rib on both 
ſides, with the firſt vertebra of the back, ſeems to ſerve 
only for the motion of that vertebra on the rib, and not 
of the rib on the vertebra. 

The ſerratus polticus ſuperior is diſpoſed to move up- 
wards the three or four upper ribs next the Crt, 

The ſerratus poſticus * is ſtill bettet dif} ſor 
depreſing and keeping down the Jait three or four falle 
ribs. | 

The poſterior fibres of the external intercoſlals are 
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ſixed, by their upper extremitics, ſo near the articulation 
of the ribs with the vertcbrz, that they cannot depreſs. 
that rib in which they are fo inſerted ; whereas the 
igſertiors of their lower extremities in the following 
rib being at a greater diſtance from the articulation, 
they may move that rib upward, And from thence it 
follows, that ail the retaining part of each external in- 
rercoltal which terminates at the bony extremity of each 
rib, can only ſerve to raiſe the lower rib toward the, 
r, | 
I he anterior fibres of the isternal intercoſtals are ſo 
near the articulation uf the ribs with the ſternum, that 
they cannot depreſs that cartilage in which each of them 
is inſerted ; whereas the inſericr ioſertions of theſe fibres. 
being at a greater diſtance from the articulation, they are 
in a condition to raiſe the cartilages in which they are ſo 
inſerted, From whence it follows, that all the internal 
intercoſtal muicles have the fome ute with the external, 
and that they can have no other. 
The ſupra-coſtales are powerful aſſiſtants to the ioter- 
coſtals in their common action, and are therefore very 
juſtly termed /evarores coflarum, | 
Ihe ſterno- coſtales depreſs the cartilaginous portions, 
and anterior extremities of the ribs, eſpecially the ſupe- 
rior ribs, except the ſirſt; and at the ſame time · draw; 
the cartilages of the inferior ribs r:car the ſternum, by 
reaſon of the curvature, They may therefore very well 
be called deprefores ceſtarum, as the ſupta- coſtales are 
named /cvatores. 
The ſub- coſtales havirg the ſuperior extremities of 


their fibres much more dittant from the vertebral articu- 


lation of the ribs than the lower extremities, it follows, 
that they can more caſily move the upper than the lover 
ribs, and conſequently that they are afliſtants to the» 
iterno-coltales. 

The _—_—_— together with the intercoſtal muſcles, 
the ribs, ſternum, and vertebrz of the back, forms the. 
cavity of the thorax, and it divides this cavity from that 
of the abdomen. | 

Its particular uſe is to be the principal organ of reſpi- 
ration, that is, of the alternate expanhon and contraction: 
of the thorax, „The other muſcles already mentioned 
are to be conſidered only as aſfiſtauts and direftors, iu 
order to facilitate ind regulate theſe motions, which, in 
the ordinary ſtate, are perpetual, but which may, by the 
action of theſe other muſcles, be accelerated, retarded,” 
or even be ſuſpended for ſome ſpace of time. | 

The diaphragm may move when the 1ibs are at reſt, 
and conſequently withcurt the aſſiſtance of the muſcles 
which move the ribs; and this motion may be ſuthcient- 
to keep up the alternate dilatation and contraction of the 
thorax. g 


Scr. XIV. De Moser ts which move the 
Lad en the Trunk. | 
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Tr1s is a long, narrow, pretty thick, and molly 
ficſhy muſcle, ſituated obliquely between the Vack- * 
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of the car, and lower part of the throat. It is in a 
manner compoled of two muſcles, united at the upper part 
through their whole breadth, and ſeparated at the lower, 

It has two inſertions below, both of them flat, and a 
little tendinous. The firſt is in the upper edge of the 
ſternum, near the articulation of the clavicula; the o- 
ther in the clavicula, at a ſmall diſtance from the ſternum. 

The ſternal portion paſſes foremoſt, and covers the 
clavicular, both forming one body or belly, which run- 
ning in the ſame oblique direction to the apophyſis ma- 
ſtoidæus, is inſerted in the upper and back-part of that 
proceſs; over which it likewiſe ſends off a very broad 
aponeuroſis, which covers the ſplenius, and is inſerted in 
the os occipitis. 


SPLENIUS ſve MASTOIDEUS POSTERIOR. 


Tuis is a flat, broad, oblong muſcle, ſituated oblique- 
ly, between the back-part of the ear, and the poſterior 
aud lower part of the neck, It is partly ſingle, and 
partly made up of two portions, one fuperior, the other 
inferior, 

The ſuperior portion is fixed to the extremities of the 
three or four loweſt ſpina! apophyſes of the neck, and of 
the firſt, or firſt and ſecond, of the back. 

It is likewiſe fixed to the edge of the inter-ſpinal li- 
gaments of the other vertebtæ. 

From thence it runs up obliquely toward the maſtoid 
apophyſis, partly under the upper extremity of the ſter- 
no- maſtoidæ us, and is inſerted in the upper part of that 
proceſs, and along the neigl.bouring curve portion of the 
tranſverſe ridge of the os occipitis. 

The inferior portion of the ſplenius is fixed to three 
or four ſpinal apophy ſes of the back, beginning by the 
ſecond or third. From thence it runs up, being cloſely 
united to the other portion, till it reaches the ſuperior 
and lateral part of the neck, where it ſeparates from it, 
and is inſerted in the tranſverſe apophyſes of the three or 
four ſuperior vertebrz of the neck, by the ſame number 
of extremities, a little rendinous, which, however, are 
ſometimes only two in number. 


COMPLEXUS, 


Tears is a pretty long and broad muſcle, lying on the 
poſterior lateral part of the neck, all the way to the oc- 
ciput. It is complicated, by reaſon of the decuſſations 
of its different portions ; from which it has its name. 

It is fixed below, by ſmall ſhort tendons, to the tranſ- 
verſe apophyſes of all the vertebrz of the neck, except 
the fell, to which it is fixed only near the root of its 
tranſverſe apophyſis. From thence it runs up obliquely 
backward, croſſing under the ſplenius, and often commu- 
nicating with it, by ſome faſciculi of fibres. 

It is afterwards inſetted above, by a broad fleſhy plane, 
in the poſterior part of the ſuperior tranſverſe line of the 
os 0CCcipitis, near the crilta or ſpine of that bone. 


ComeLexus Mixorx foe MasTorDavs Larrearts. 


Tuis is a Jong, fender, narrow indented muſcle, ly- 


. 
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ing along all the fide of the neck, up to the ear, where 
it increaſes a little in breadth, | 

It is fixed, by one extremity, in all the tranſverſe a- 
pophyſes of the neck, except the ſirſt, by the ſame num- 
ber of digitations or branches, moſtly flethy, and diſpoſed 
obliquely, * 

From thence it aſcends, and having reached above the 
tranſverſe apophyſis of the firſt vertebra, it forms a ſmall 
broad plane, by which it is inſerted in the poſterior part 
of the apophyſis maſtoidzvs. 


RECTUS MAJOR. 


TH1s is a ſmall, flat, ſhort muſcle, broad at the up- 
per part, and narrow at the lower, ſituated obliquely be- 
tween the occiput and ſecond vertebra of the neck. 

It is fixed below to one branch of the bifurcated ſpine 
of the ſecond vertebra of the neck, at a tuberoſity which 
is often found at the upper part of that branch, From 
thence it aſcends a little obliquely outward, and is inſert- 
ed in the poſterior part of the inferior tranſverſe line of 
the os occipitis, at a ſmall diſtance from the criſta, being 
a little covered by the obliquus ſuperior, | 


RECTUS MINOR. 
Tuis muſcle is like the former, and it has alſo a ſmall 


inſertion below, in the poſterior eminence of the firſt ver- 
tebra. From thence it aſcends laterally, and is inſerted' 
immediately under the poſterior part of the inferior tranſ- 
verſe line of the os occipitis, in a ſuperficial foſſula on 
one ſide of the criſta occipitalis. ; 4 


* 


. * . 


OBLIQUUS SUPERIOR fve MINOR." 


Tuts muſcle is ſituated laterally between the oceiput 
and firſt vertebra, being nearly of the ſame figure with 
the two recti. It is fixed to the end of the tranſverſe 
apophyſis of the firſt vertebra; from whence it runs up- 
ward and very obliquely backward, and is inſerted in the 
tranſverſe line of the os occipitis, almoſt at an equal di- 
{tance from the criſta and maſtoid apophyſis, between the 
rectus major and complectus minor. b 


OBLIQUUS INFERIOR fve MAJOR. 


It is ſituated in a contrary direction to the obliquus ſu- 
perior, between the firſt and ſecond vertebra of the neck, 
reſembling that muſcle in every thing but the ſize, - It is 
fixed below to one ramus of the bifurcated ſpinal apophyſis 
of the ſecond vertebra, near the inſertion of the rectus 
major; from whence it runs obliquely upwards and out- 
ward, and is inſerted in the end of the tranſverſe apo- 
phyſis of the firſt vertebra, under the lower inſertion of 
the obliquus ſuperior, 


RECTUS ANTICUS LONGUS. 


Tuts muſcle is, in ſome meaſure, of a pyramidal fi- 
gure, lying along the anterior and lateral parts of the ver- 
tebra of the neck, all the way up the baſis cranii, - 
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It is fixed to the anterior parts of the tranſverſe apo- 
phyſis of the third, fourth, fifth, and fixth vertebre in 
a digitated manner. From thence it runs obliquely in- 
ward toward the lateral parts of the bodics of the verte- 
brz, paſſes on the fore-fide of the firſt and ſecond, with- 
out being inſerted in them; and, approaching gradually 
towards the ſame muſcle on the other fide, it is inſerted 
near it in the fore-part of the lower fide of the apophy- 
ſis baſilaris, or great apophyſis of the os occipitis. 
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RECTUS ANTICUS BREVIS. 


TH1s is a ſmall fat muſcle, about the breadth of one 
finger, ſituated Jaterally on the anterior part of the body 
of the firſt vertebra, It is fixed below to the baſis or 
root of the tranſverſe apophyſis of that vertebra, near 
the anterior eminence. 

From thence it runs obliquely upward and inward to a 
tranſverſe impreſſion in the lower ſide of the apophyſis ba- 
ſilaris of the occipital bone, immediately before the con- 
dyle on the ſame ſide, being covered by the rectus anti- 
cus loogus. 


TRANSVERSALIS ANTICUS PRIMUS, 


Tuis is a ſmall, thick, and wholly fleſhy muſ- 
cle, about the breadth - a finger, ſituated between the 
baſis of the os occipitis and the tranſverſe apophyſis of 
the firſt vertebra. It is fixed by one end in the anterior 

rt of that apophyſis; and from thence running up a 
ittle obliquely, it is inſerted, by the other end, in a par- 
ticular impreſlion, between the _— of the os occipi- 
tis and the maſtoid apophyſis of the ſame fide, behind the 
the apophyſis ſtyloides, and under the edge of the jugu- 
lar foffula. 


TRANSVERSALIS ANTICUS SECUNDUS. 


Tuis is a ſmall muſcle, firuated between the tranſverſe 
apophyſes of the firſt two vertebrz of the neck. It is 
fixed, by one extremity, very near the middle of the ſe- 
cond apophyſis, and, by the other, near the root or baſis 
of the firſt; and therefore it is a muſcle of the neck, ra- 
ther than of the head. 


MUSCULI ACCESSORILI. 


Wi ſometimes meet with a ſmall muſcle, fixed, by 
one end, to the extremity of the firſt tranſverſe apophy- 
ſis of the neck, near the iaſertions of the two obliqui, 
from whence, running up obliquely, it is again inſerted 
behind the maſtoid apophyſis. This muſcle is commonly 
thought to be a third ſmall tranſverſalis on that fide 
where it is found, but it ſeems rather to be an additional 
muſcle to the obliquus ſuperior. 


Uses of the Muſcles which move the Head on the 


Trunk. 


Tur action of the ſterno-maſtoidzi is different, © :cor- 
ding as either both muſcles, or only one of them, acts, 
or. I. No. 10. +4 
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and according to the different ſituation of the head and 
trunk. 

When we keep the head and trunk ſtreight, whether 
in ſtaading or fitting, both muſcles preſerve the head in 
that poſture againſt any force by which it would otherwiſe 
be moved backward. 

One of theſe muſcles acting alone, may have the ſame 
uſe, if the force to puſh the head back be applied be- 
eween the anterior and lateral parts of it. 

They both ſerve likewiſe to perform the rotations of 
the head, that is, to make it turn to either fide as on a 

ivot; and, 1n this caſe, when we turn the head to one 
de, the ſterno- maſtoidæus on the other ſide acts, and 
not that on the ſame fide, 

They both ſerve, in the next place, to bring the head 
near the thorax when we lie on the back, or bend back- 
ward in fitting, In this cafe, the ſternum, being the 
fixed point, muſt remain immoveable ; but as its connec- 
tion with the firſt rib, and the inflexibility of the carti- 
lage of that rib, are not always ſufficient for this, the 
muſculi recti of the abdomen muſt lend their aſſiſtance in 
great efforts. 

The two ſplenii ſerve to ſupport the head ia an erc& 
2 whether in ſtanding or ſitting; to moderate the 

e xion of the head forward, and to bring it back again 
to its natural poſture. | 

They ſerve alternately to co-operate with either of the 
ſterno-maſltoidzi, for the rotation of the head: Thus 
when the right ſterno-maſtoidzus turns the head, the left 
ſplenius correſponds with it by ita upper part; while the 
lower part at the ſame time turns the vertebrz of the 
neck. 

The complexi are aſſiſtants to the ſplenii, to keep the 
head ſtreight in fitting or (ſtanding, to hinder it from iu- 
clining forward, and to raiſe it when inclined, 

The recti majores, and minores poſtici, and obliqui 
ſuperiores, turn the head a little backward on the fuſt 
vertebra of the neck. The recti majores contribute molt 
to this motion; and the minores ſcem likewiſe to hinder 
the articular membranes from being pinched between the 
bones in great motions, 

The recti majores and minores antici, and the two 
tranſverſales antici, move the head forward on the firſt 
vertebra; and the recti minores, and tranſverſales breves, 
likewiſe defend the capſular ligaments, 

The obliqui inferiores or majores are true rotators of 
the head, by turning the firſt vertebra upon the odontoid 
apophyſis of the ſecond; all which alternate motions the 
head follows, without being hindered in the motions for- 
ward and backward in any degree of rotation. 

Of the tranſverſales antici, the firſt only move the 
head in the manner above mentioned ; neither can they 
perform any other motions, their inſeruons being couſi- 
ned to the os occipitis and firſt yertebra, The tranſver- 
ſales antici ſecundi have no ſhare in the particular motions 
of the head, but ought rather to be ranked among the 
muſcles which move the vertebræ of the neck. 

The complexi minores belong to the head only by their 
ſuperior portions ; the other — belonging rather to 
the neck. They may ſerve alternately in the lateral mo 
tions of the head, and co-operate with the ſple · 

3 nius 


1h 
10118 


£ , N — 2 Ä Vv— 
* PP A r 


———— — a 4 


218 3 N A T 


nus and ſterao- maſtoidæus of the ſame fide, when theſe 
two act together; and they may likewiſe be of uſe to 
preſerve the capſular ligaments to which they adhere. 
The ſmall acceſſorii, when they are found, have the 
ſame uſes with the muſcles to which they are ſuperou- 
merary. : 


SECT. XV. Of the Vertebral MuscLEs. 


LONGUS COLLI. 


Tuis vertebral muſcle is made up of ſeveral others, 
ſituated laterally along the fore - ſide of all the vertebræ 
of the neck, and ſome of the upper vertebræ of the 
back. 

It may be divided into two portions; one ſuperior, 
conſiſling of oblique converging muſcles; and one infe- 
rior, compoſed of oblique diverging muſcles. 

The ſuperior portion is covered by the rectus anticus 
longus of the head. The muſcles, of which it conſiſts, 
are fixed below to all the tranſverſe apophyſes that lie 
between the firſt vertebra and the laſt. From thence 
they run up obliquely, and are inferred in the anterior 
eminence of the firlt vertebra, and in the bodies of the 
three following. 


The inferior portion appears almoſt ſtreight, and yet 


all the muſcles that compole it are diverging, or directed 


obliquely outward. They are fixed below to the anterior 


lateral part of the body of the laſt vertebra of the neck, 


and of the firſt three of the back, and ſometimes of 
more. From thence they run upward, and a little ob- 
liquely outward, and are inſerted near the tranſverſe a- 
pophyles of all the vertebræ of the neck, except the firſt 
and laſt. 


TRANSVERSALIS COLLI MAJOR. 
Tuis is a long thin muſcle, placed along all the tranſ- 


| verſe apophyſes of the neck, and the four, five, or fix 


upper apophyſes of the back, between the complexus 
major and minor. 

t is compoſed of ſeveral ſmall muſcular faſciculi, 
which run directly from one or more tranſverſe apophy- 
ſes, and are inſerted fometimes in the apophyſis neareſt 
to theſe, ſometimes in others more remote, the ſeveral 
faſciculi croſſing each other between the inſertions of the 
two complexi, which are likewiſe croffed by them. 


TRrANSVERSALIS GRACIL 18 five COLLATERAL 1s Cor Li. 


Tuis is a long thin muſcle, reſembling the tranſverſa- 
lis major in every thing but ſize, and ſituated on the fide 


| of that muſcle. 


Sem1-SyixALts five Traxsvetr30-Seinatts Corti. 


Tuis name is given to all that fleſhy maſs which lics 
between the tranſvetſe and ſpinal apophyſes, from the 


ſecond vertebra of the neck, to the middle of the back. 


It is compoſed of ſeveral oblique converging mul- 
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cles, which may be divided into external and internal, 

The external are fixed below to the tranſverſe apo- 
phyſes of the ſix, ſeven, eight, or nine upper vertebre 
of the back, by tendinous extremities, which, as they 
aſcend, become fleſhy, and mix with each other. Their 
ſuperior inſertions in the neck are fix in number, where- 
of the firſt, which is tendinous, is in the ſeventh ſpinal a- 
pophyſis; the reſt, which are fleſhy, are in the five next 
ſpinal apophyſes. 

The internal are ſhorter and more oblique than the ex- 
ternal, and partly covered by them. They are fixed, 
by their lower extremities, to the tranſverſe apophyſes 
of the three or four upper vertebrz of the back, and to 
the oblique apophyſes of the four or five lower vertebræ 
of the neck; and, by their other extremities, they are 
inſerted in the fix ſpinal apophyſes of the neck. 


SPINALES COLLI MINORES. 


Tus muſcles lie between the fix ſpinal apophyſcs of 
the neck, and between the laſt of the neck and rt of 
the back, being inſerted in theſe apophyſes, by both ex- 


tremities, on one fide of the poſterior cervical ligament, 


which parts them from thoſe on the other ſide, 


TRANSVERSALES COLLI MINORES. 


THest are very ſmall ſhort muſcles, found in the in- 
terſtices of ſeveral tranſverſe apophyſes in which they are 
inſerted. They are likewiſe termed inter-tranſverſales, 


SACRO-LUMBARIS. 


Tuis is a long complex muſcle, narrow and thin at 
the upper p broad and thick at the lower, repreſent- 
ing a kind of flat pyramid, It lies between the ſpine 
and poſterior part of all the ribs, and along the back- 
part of the regio lumbaris, all the way to the os ſacrum. 

2 all this ſpace, it is cloſely accompani d by 
the longiſſimus dorſi, which lies between it and the ſpi- 
nal apophyſes of the vertebre, a narrow, fatty, or cel- 
lular line running between them. . 

It is fixed below, by a broad thin tendinous aponeu- 
roſis, to the ſuperidr ſpines of the os ſacrum, and to the 
neighbouring lateral parts of that bone; and, laſtly, to 
the external labium of the poſterior part of the criſta oſ- 
ſis ilium, all the way to the great tuberoſity. 

From thence this muſcle runs upward, and a little la- 
terally, over all the regio lumbaris; the aponeuroſis 
ſending off, from its inſide, a maſs of flethy fibres, 
which are divided, from below upwards, into ſeveral 
large faſciculi, inſerted in all the tranſverſe apophyſes of 
the loins. 

Afterwards it runs up obliquely over all the ribs, 
ſometimes as high as the two or three loweſt vertebrz of 
the neck, ſometimes higher, and ſometimes it ends at 
the firſt vertebra of the back. 


LONGISSIMUS DORSI. 


Tuis is a very complex, long, and narrow muſcle, 
ſomething 
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ſomething like the ſacro-lumbaris, but more fleſuy and 
thicker, ſituated between the ſpinal apophyſes and the 
muſcle juſt mentioned, from which it is divided by a 
ſmall, fatty, or cellular line; but at the lower part they 
are confounded together. It covers the ſemi-ſpinalis; or 
tranſverſo-ſpinalis dorſi, and the ſemi- ſpinalis lumborum. 
Its upper part lies between the ſacro-lumbaris and trauſ- 
verſalis colli. : 

[ts inferior inſertions are partly by diſtinct tendinous 
portions, and by a broad aponeuroſis common to it with 
the ſacro-lumbaris; and partly by a large faſciculi of 
fleſhy fibres, which, at ark fight, ſeem to compoſe one 
uniform maſs, It is fixed, by the long, flat, tendinous 
portions of different breadths, to the laſt ſpinal apophyſis 
of the back, to all thoſe of the loins, and to one or two 
of the ſuperior ſpines of the os ſacrum. Theſe portions 
lie at different diſtances from each other, but are all con- 
| nected by a thin aponeuroſis fixed to their edges, 

From thence they run up obliquely, diverging from 
the apophyſes ; and, beginning to be fleſhy at their inner 
or anterior ſides, they terminate above in ſmall roundiſh 
tendons, inſerted in the extremities of the ſeven upper 
tranſverſe apophyſes of the back, and in the neighbour- 
ing ligaments of all the true ribs. 

The other inferior inſertion wholly fleſhy, is partly in 
the inner or foreſide of the aponcurolis of the ſacro-lum- 
baris, and partly in the upper portion of the os ſacrum, 
being from theace continued to the great tuberolity of 
the os illium. 

From thence this uniform maſs of fleſhy fibres runs up 
in a courſe almoſt direct, croſſing the tendinous portions 
which are more oblique; and join the inferior fibres of 
the ſacro-lumbaris by large faſciculi inſerted in the tranſ- 
verſe and oblique apophyſes of the vertebrz of the loins. 
The fibres of this portion go afterwards to the ribs, be- 
ing inſerted by planes more or leſs flethy, in the lower 
convex edge of all the falſe ribs, between the condyles 
or tuberoſities and the angles. | 

At the ſixth or ſeventh vertebra of the back, one or 
more of the tendinous portions often communicate with 
_ faſciculi of the ſemi-ſpinalis, or tranſverſo-{pinalis 
dor ſi. 


SPINALIS DORSI MAJOR. 


Tuis is a pretty long and ſlender muſcle, lying up- 

on the lateral part of the extremities of the ſpinal apo- 
phyſis of the back. 
It is compoſed of ſeveral muſcular ſaſciculi of diffe- 
rent lengths, which, croſhng each other, are inſerted la- 
terally by ſmall tendons in the ſpinal apophyſes from the 
ſecond, third, or fourth vertebra of the back; and 
ſometimes, though ſeldom, from the laſt of the neck, or 
firſt of the back, all the way to the firlt or ſecond verte- 
bra of the loins, with ſeveral irregular decuiſations, which 
vary in different ſubjects. 


SPINALES DORSI MINORES. 


Tunes muſcles are of two kinds. Some go laterally 
from the extremity of cne ſpinal apophyſis to another ; 
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being often mixed with the ſhort faſciculi of the ſpinalis 
major, The reſt lie directly between the extremities of 
two neighbouring ſpinal apophyſes, being ſeparated from 
their fellows on the other ſide by the ſpinal ligament. 
They are ſmaller and thinner than — of the neck, 
and are properly enough termed. inter paalei. 


TRANSVERSALES DORSI MINORES. 


Sous particular muſcles of this kind are found fixed 
to the extremitics of the three loweit tranſverſe apophy- 
ſes of the back. The relt are all in ſome meaſure conti- 
nuations of the traulverſalis major. 


SEMI-SPINALIS five TrRAXSVERSO-SerxALts Dors:, 


Tuis is a fleſhy maſs, which, from all the ſpinal and 
tranſverſe * of the back and loins, is extended 
into diſtin faſciculi over the vertebrz themſelves. 

It is made up, like that of the neck, of ſeveral oblique 
converging vertebral muſcles, the uppermoſt of which is 
fixed below to the third tranſverſe apophyſis of the 
back, and above to the firſt ſpinal apophyſis. The 
loweſt is fixed below to the third tranſverſe apophyſis of 
the loins, and above to the laſt ſpinal apophyſis of the 
back, 

They may be divided into external, which are firft 
diſcovered; and internal, which lic immediately on the 
vertebrxe. The external, from the firſt vertebra to the 
ſeventh, incluſively, appear to be longer than the inter- 
nal, which are covered by them. 


Txansvers0-Syrixnatlis LumBoORUM, 
Sactk VETEKRIBUS. 


Ta ts muſcle is compoſed of ſeveral oblique converging 
or tranſverſo - ſpinal muſcles, in the ſame manner as in 
the back and neck; and it lies between the ſpinal and 
oblique apophyſes of the loins, reaching to the os ſa- 
crum. 

The loweſt of theſe muſcles are fixed to the ſuperior 
lateral parts of the os ſacrum, io the ligamentum ſacro- 
iliacum, and to the poſterior ſuperior ſpine of rhe os ili- 
um. The reſt are fixed to the three loweſt tranſverſe 
apophyſes, and to the four loweſt oblique apophyſes of 
the BT and to their lateral tube roſities. From thence 
they run up to all the ſpinal apophyſes of theſe vertebræ, 
the external, or thoſe that appear firſt, being longer than 
the internal, which lie immediately on the vertebre, e- 
ſpecially roward the lower part. 


SpinaALEs & TrRANSVERSALES LuUmMBOgtUEMH. 


Tus are ſome faſciculi which run up from the ſu- 
perior falſe ſpines of the os facrum, to the lower ſpinal 
apophyſes of the loins, which may be looked upon as fo 
many ſpinales lumborum majores. There are likewife 
ſome ſpinales minores between the ſpinal apophyſ:s of 
the loins, and tranſverſales minores between the tranf- 
verſe apophyſcs, which are ſometimes of a conſiderable 
breadth. 

Quvaprnatuy 
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Qvanrazrus Lumperum five Lunz AIs EXTERNUS, 


Tuis is a ſmall, oblong, flat muſcle, irregularly 
ſquare, narrower at its upper than at its lower part, ly- 
ing along the ::des of the vertcbr2 lumborum, between 
the laſt falſe rib and the 6s ilium. 

It is fixed below to the external labium of almoſt all 
the poſterior half of the criſta oſſis ilium, to the ligamen- 
tum f{acro-iliacum, and a little to the os ſacrum, by a 
fethy plane, the fibres whereof run obliquely backward. 

From thence it runs up between the facro-lumbaris and 
pſoas, by both which it is partly hid, and is inſerted in 
the extremities of all the tranſverſe apophyſes of the 
loins by oblique tendinous digitations, It is likewiſe ſix- 
ed by a broad inſertion in the twelfth rib, on the inſide 
of the ligament that lies between it and the longiſſimus 
dorſi, by which that rib is connected to the ſitſt vertebra 
of the loins. 


MUSCULI OSSIS COCCYGIS. 


THrest are ſmall, thin, radiated muſcles, lying on 
the inner or concave fide of the os ſacrum, and neigh- 
bouring parts of the pelvis. They are four in number, 
two on each fide, whereof one is placed more forward, 
the other more backward; for which reaſon the firſt 
may be termed coccygarus antericr, five iſchio-coccygeus ; 
the other coccygeus poſterior, ſive ſacro-coccygeus. 

The coccygzus anterior is fixed by a broad inſertion 
in the anterior portion of the ſmall tranſverſe ligament, 
at the upper part of the foramen ovale of the os innomi- 
natum, which is no more than a particular fold of the 
preat tranſverſe ligament of the pelvis, From thence it 
runs between this great ligament and the muſculus obtu- 
rator internus, and, contracting in breadth, it is inſerted 
in the lower part of the os coccygis. 

The. coccygzeus poſterior, or ſacro- coccygæ us, is fix- 
ed to the inner or concave edge of the two firſt vertebræ 
of the os ſacrum, to the inner and lower edge of the li- 
gamentum ſacro-ſciaticum, and to the ſpine of the os iſ- 
chium, From thence, contracting in breadth, it is in- 
ſerted in the inſide of the os coccygis above the former 
muſcle. 


PSOAS PA RVUS. 


Tuis is a long flender muſcle, lying upon the pſoas 
major. 

It is fixed above by a ſhort tendon, ſometimes to the 
laſt tranſverſe apophyſis of the back, or higher; ſometimes 
to the firſt of the loins, and ſometimes to both. From 
thence it runs down wholly fleſhy, and mere or leſs com- 
plex, on the great pſoas, in a direction a little oblique, 

Having reached the middle of the regio-lumbaris, or 
thereabouts, it forms a ſlender flat tendon, which gra- 
dually increaſing in breadth, like a thin aponeurofis, runs 
over the pſoas major and iliacus internus, at their union, 
and from thence How to the ſymphyſis of the os pubis 
and os ilium, and is inſerted chiefly in the criſta of the 
o pubis, above the inſertion of the pectineus, ſometimes 
Lending an aponeurotic lamina further down, 


. Part II. 
Uszs of the Muſcles which meve the Vertebræ. 


Tus ſcaleni, when they act on each ſide at the ſame 
time, may athſt in bringing the neck forward, when we 
lean back in any reſpect. When thoſe of one ſide act 
by themſelves, they make a lateral inflection, either of all 
the vertebræ of the neck together, as in bending the 
middle of the neck; or of ſome only, as in bending the 
lower part of the neck alone. | 

The longi colli bring the neck forward by the lower 
part of their inferior portions, When one of them ads 
alone, or acts more than the other, this motion is more 
or leſs oblique, 

By the upper and greateſt part of the loweſt portion, 
they counterbalance the poſterior muſcles of thele verte- 
bræ, and hinder the neck from bending backward by the 
contraction of the ſterno- maſtoidæi, when, lying on the 
back, we raiſe the head. 

The tranſverſalis major, tranſverſalis gracilis, and the 
little tranſverſales, acting on one (ide, can have no other 
uſe but to bend the neck laterally, and to hinder theſe 
inflexions when they act on both ſides. ; 

The ſemi-ſpinalcs or tranſverſo- ſpinales of both ſides 
acting together, extend the neck upon the trunk, to keep 
it from inclining forward in ſtanding or ſitting, and bend 
it backward, The ſemi · ſpinales of one fide acting alone, 
produce the ſame motions in an oblique direction; and 
in that caſe they are aſſiſted by the inferior or vertebral 
—_ of the neighbouring ſplenius, under which they 
croſs. : 

The ſemi-ſpinales of both ſides may likewiſe ſerve for 
the rotation of the neck, but then the inferior ſplenius of 
the oppoſite ſide mult aſſiſt them. 

The inter-ſpinales are aſſiſtants to the ſemi-ſpinales in 
their mutual action, and may likewiſe ſerve to bring back 
the neck to its natural ſituation, after ſmall] motions of 
rotation. | | 

The vertebre of the back are moved by being bent 
forward, by being extended or ſtraightened, and by being 
infleted directly or obliquely toward each fide, The 
motion of rotation has no place here, becauſe of the par- 
ticular ſtructure of the joints of theſe vertebtæ, and their 
connexion with the ribs, which likewiſe hinder the flexiou 
backward, Flexion and extenſion are the two principal 
motions, and much more apparent than the others. 

The flexion of the back forward is not performed by 
any particular muſcles, but depends, both in _—_— 
and fitting, on the relaxation of the muſcles that exte 
or ſtraighten it, and keep it in that ere& poſture. | 

The two ſacro-lumbares maintain the back and the 
regio-lumbaris in their natural ſituation when we ſtand 
or fit ; and by the relaxation of their fibres more or leſs, 
the trunk is proportionably bent forward by the weight 
of the head and bret. They likewiſe extend the back 
and loins in all poitures, keep them ſteady and fixed un- 
der the weight of burdens, and bend the loins backward, 

The longiſſimus dorſi is an affittagt to the ſacro- lumba- 
ris, eſpecially to the vertebral portion of that muſcle, 
which it helps very powerfully, both by the multiplicity 
and inſertion of its fibres, in ſuſtaniog the vertebre of 
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the back and loins while extended, whether in fitting or 
ſanding, and in preventing their finking under the 
weight of the body, or of any additional burden. It 
aſſilſls in performicg and in counterbalancing all the mo- 
tions and inflexions of which theſe vertebræ, eſpecially 
thoſe of the loins, are capable in all poltures of the 


All the ſpinales and tranſverſales of the back and loins 
belonging to the claſs of the vertebrales recti, the ſpina- 
les to the middle muſcles, and the tranſverſales to the la- 
teral, their chief uſes muſt be to aſſiſt, moderate, and 
maintain the motions of extenſion and lateral inflexion, 
whether ſimple and direct, or oblique and compound. 

The ſemi-{pinales, or e being ob- 
lique, converging, vertebral muſcles, are aſſiſtants to 
the ſacro-lumbaris and longiſſimus dorſi, which they croſs 
on each fide, 

The quadratus lumborum and pſoas parvus are of the 
ſame uſe to the vertebræ of the loins, as the ſcaleni to 
thoſe of the neck. When both quadrati act, they keep 
the lumbar pillar ſtraight, that is, fo as not to incline to 
either ſide, and then they may aſſiſt the recti of the ab- 
domen in the inflexions forward, and the ſuperior por- 
tions of the obliqui in lateral inflexions. 

They may likewiſe ſerve to ſupport the haunches al- 
ternately in walking; and, in ſtanding on one foot, the 
quadratus of the oppoſite fide may ſupport the haunch 
of that fide. 

The pſoas parvus, ſerves to ſuſtain the pelvis much in 
the ſame manner with the muſculi recti of the abdomen, 
in climbing, &c. 

The coccygzus anterior may ſuſtain the coccyx in 
zquilibrio, and hinder it from being bent backward, 
and from being luxated in great (trains, as in the excre- 
tion of hardened feces, &c. 

The coccyyrus poſterior can only ſerve to the 
os coccygis when it has been forced backward, and to 
hinder it from being luxated backward, 


StcT, XVI. The MvscLes which move the 
Lower Faw, 


MASS ETER. 


Tuts is a very thick fleſhy muſcle, ſituated at the 
back part of the check, It ſeems to be made up of three 
portions, like a triceps, viz, one large and external por- 
tion, one middle, and one ſmall and internal. 

The external portion is fixed by one tendinous extre- 
mity to all the inferior edge of the os male, and a little 
to the neighbouring parts of the os maxillare and apo- 
phyſis zygomarica of the os temporum. From thence it 
runs down obliquely backward, being wholly fleſhy, and 
is inſerted by the other extremity in the rough impreſſion 
on the outfide of the angle of the lower jaw. 

The middle portion is fixed by one end to the lower 
edge of the whole apophyſis zygomarica of the os tem- 


porum, and a very little to that of the os male. From goid 
thence it runs down a little obliquely forward in an op- 
poſite direction to the firſt portion, under which it eroſ- 
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ſes, and is inferred by its other extremity in the middle 
of the inſide of the ramus of the lower jaw, near the in · 
ſertion of the external portion with which it mixes. 

The third portion, which is leaſt and moſt internal, 
is fixed by one extremity to the inner labium of the low- 
er edge, and alſo to the inſide of almoſt all the zygoma- 
tic arch; and by the other, to the root or baſis of the 
coronoid apophyſis, where it mixes wholly fleſhy with 
the inſertion of the middle portion. 


TEMPORALIS. 


Tuns is a broad flat muſcle, reſembling the quadrant of 
a circle in figure. lt occupics all the ſemi-circular or ſe- 
mi-oval plane of the lateral region of the cranium, the 
temporal foſſa, and part of the zygomatic foſſa. Frem 
this ſituation it has its name. 
To conceive juſtly the inſertions of this muſcle, it 
muſt be obſerved, that the pericranium is divided into 
two laminæe. The internal lamina, ſometimes taken for 
a particular perioſteum, covers immediately all the bony 
2 of this region. The external lamina ſeparated 
rom the other, is ſpread out like an aponeurotic or li- 
gamentary tent, by means of its adheſions to the ex- 
ternal angular apophyſis of the os frontis, to the poſte- 
rior edge of the ſuperior apophyſis of the os male, and 


to the upper edge of all the zygomatic arch, all the way | 


to the root of the mattoid apophyſis. 

This muſcle is compoſed of two planes of fleſhy fibres, 
fixed to the two ſides of a tendinous plane nearly of the 
ſame breadth with them, like a concealed middle tendon ; 
as may be plainly ſeen by dividing the muſcle all the way 
to the bone, according to the direction of its 6bres, 
The body of the muſcle thus formed is incloſed between 
the two aponeurotic or ligamentary laminz in the follows 
ing manner, 

The internal fleſhy plane is fixed, by a broad radiu- 
ted inſertion, to all the ſemi-circular plane of the cra- 
nium, by the intervention of the internal lamina of the 
perioſteum. 

Thus it is fixed to the lateral external part of the os 
ſrontis, and to its external angular apophyſis, to the low- 
er part of the os parietale, to the ſquamous portion of 
the os temporis, to the great ala or temporal apophylis 
of the ſphenoidal bone, by which the temporal foſſa is 
formed; and a little to the backſide of the internal orbi- 
tary apophylis of the os male, which forms part of the 
zygomatic folla, 


PTERYGOIDAUS MAJOR five INTERNUS. 


This muſcle lies on the inſide of the lower jaw, al- 
moſt in the ſame manner as the maſſeter does on the our- 
fide, being of the ſame figure with that muſcle, only 
ſmaller and narrower. 

It is fixed above in the prerygoid cavity, chiefly to 
the infide of the external ala of the apophyſis prery- 


es. 

It runs down obliquely toward the angle of the lower 
jaw, zac is inferted a little tendinous in che inet uali- 
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ties on the inſide thereof, oppoſite to the inſertion of the 
maſſetei. 


PTERYGOIDAUS MINOR five EXTERNUS. 


Tunis is an oblong fleſhy muſcle, much ſmaller than 
the other, and ſituated almoſt horizoatally between the 
outſide of the apophyſis pterygoides, and the condyloid 
apophyſis of the lower jaw, the ſubje& being conlidered 
in an erect poſture, 

It is fixed by one extremity to the outſide and edge of 
the outer ala of the pterygoid apophyſis, filling the foſ- 
ſula.which is at the baſs of this apophyſis, near the baſis 
of the temporal apophylis, of the ſphenoidal bone, 

From thence it runs backward, and a little outward, 
into the void ſpace between the two apophyſes of the low- 
er jaw, and is inſerted anteriorly in the condyloid apo- 


Thyſis, at a ſmall foffula immediately under the inner 


angle of the condyte, It is alto fixed to the caplular li- 
gament of the joint, 


DIGASTRICUS. 


Tuis is a ſmall long muſcle, ſituated laterally between 
the whole baſis of the jaw and the throat, It is fleſhy 
at both extremities, and tendinous in the middle, as it 
it conſiſted of two ſmall muſcles jointd endwife by a ten- 
don, and from thence it is called d4.gaſtricug in Greck, 
and biventer in Latin. | 

It is fixed by one fleſhy extremity in the ſulcus of the 
maſtoid apophyſis. From thence it runs forward, in- 
clining towards the os hyoides, where the firſt fleſhy bo- 
dy ends in a round tendon, which is connected to the la- 
teral part and root of the cornua of that bone by a kind 
of aponeutotic ligament, and not by a vagina or pulley, 

Here the tendou is incurvated, and preſently ends in 
the other ſleſuy body, which is fixed immediately above 
the internal labium of the baſis of the chin near the ſym- 
phylis, in a ſmall unequal depreſſion. This infertion 
w broader than that of the other extremity. 


Uszs of the Muſcles which move the Lower Jarw, 


Tur two temporales acting together, raiſe the lower 
jaw, preſs the teeth in that jaw againſt the upper teeth, 
and pull it back when it has been carried fo far forward 
as that the lower inciſores get before the upper. "They 
perform the laſt motion by their moſt poſterior portion, 
which paſſes over the root of the zygomatic apophyſis, 
and the other motions by the co-operation of all their 
muſcular radii. 

The wo maſſeters ſerve to raiſe the lower jaw, and 
to paſh the lower teeth againſt the upper, in which uſe 
they co-gperate with the temporalcs. They likewife 
bring this jaw forward by their external aud largeſt po- 
tion; draw it back by their middle portion; and move it 
laterally by their ſuperior portions acling alternately, 
By the co-operation of all the three pottions, they preſs 
the lower teeth againſt the upper. ; 

Roth pterygoidæi interni ſerve to raiſe the lower jaw, 
to briag the lower teeth near the upper, and to move the 


jaw laterally, 42 in grinding the food. 


oO. = VT. Part Il. 
The two pterygoidzi externi_bring the lower jaw for- 
ward, in order to ſet the lower incifores before the up- 
per; in which action they are antagoniſts to the poſte- 
rior portion of the temporales, and the great portion of 
the maſſeters. When one of them acts, it carries the 
chin obliquely forward, or turns it toward the other 
ſides, This oblique motion is performed alternately by 
theſe two muſcles acting ſingly. | 

The two digaſtrici ſerve to depreſs the lower jaw, and 
to open the mouth. 

The force of theſe muſcles is very conſiderable, as 
may be ſhewn by laying the elbow on a table, and lean- 
ing with the chin on the hand, while we endeavour at 
the ſame time to depreſs the lower jaw; for as in that 
caſe this jaw cannot deſcend, the digaſtrici, by their in- 
ſertions in the apophyſis maltoidza, raiſe the upper jaw, 
by bending the head backward oa the condyles of the 
lower jaw. 


SECT, XVII. The MuscLEs which move the 
Os Hyoides. 


MYLO-HYOIDAUS. 


Tuts is a broad, thin; penniferm muſcle, ſituated 
tranſverſcly between the internal lateral parts of the ba- 
ſis of the lower jaw, and lying on the anterior portions 
of the two digattric muſcles, 

It is made up of tuo equal fleſhy portions, one lying 
on the right ſide, the other on the Je!t, both in the ſame 
plane, aud joined to a ſmall middle tendon, which is in- 
ſerted anteriorly in the middle of the baſis of the os hy- 
oides, and from thence runs directly forward, diminiſh- 
ing gradually in its courſe, a 

Fach portion is fixed, by fleſhy fibres, to the internal 
lateral part of the lower jaw, between the oblique pro- 
minent line and the baſis, under the firſt four dentes mo- 
lares and caninus. The anterior and greateſt part of 
the other fibres of each portion run obliquely from be- 
fore backward, to the middle tendon, in which they are 
regularly fixed, the anterior fibres being the ſhorteſt, and 
a ſmall triangular void ſpace being formed between them 
and the ſymphyſis of the chin. 

Ide poſterior fibres of each portion, which make a- 
bout a fourth part of the whole, run likewiſe on each 
fide to the baſis of the os hyoides, and are inferted along 
the lower edge of its auterior or coovex de, aud from 
thence a little upward. E 


GENIO-HYOIDAUS, 


Tuts is a ſmall and pretty long ficſhy muſcle, ſituated 
between the ſymphyſis of the chin and the os hyoides, 
cloſe by its fellow. 

It is fixed, by its anterior extremity, to a rough, and 
ſometimes prominent ſutface, on the inner or poſterior 
ſide of the {ymphyhs of the lower jaw, a little above the 
chin, From thence it runs backward, and is inſerted 
ameriorly in the upper edge of the baſis of the os byoi- 
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des, ** ſeat off a ſmall lateral portion, which is 


A 


fixed a higher to the root of the cornu. 


STYLO-HYOIDAUS. 


Tais is a (mall fleſhy muſcle, lying obliquely between 
the apophyſis ſtyloides and os hyoides. 
It is fixed laterally, by one extremity, to the root or 
baſis of the apophyſis ſtyloides, and, by the other, to 
the os hyoides, at the place where the balis and cornu 
unite, and likewiſe to the cornu itſelt, from whence it 
has been called /ffy/z-cerato-bycidens. - 


OMOPLATO-HYOID £EUS {rs OMO-HY- 
' OID MUS v CORACO-HYOIDZAUS. 


Tuts is a very long ſmall muſcle, much narrower 
than the ſterno hyoidæus, and ſituated obliquely on the 
fide of the neck or throat, berween the fcapula and os 
hyoides. : 

It is commonly fixed, by the lower extremity, to the 
ſuperior colta of the ſcayula, between the ſmall notch 
and the angle, and ſometimes very near the angle. 

From thence it paſſes over the coracoid apophyſis, ad- 
hering ſometimes to it by a kind of aponeuroſis, or mem- 
branous ligament, and from this adheſion the name of co- 
raco-byoideus Was given it by ſome who had not diſco- 
vered its main inſertion, 

It is likewiſe often fixed to the clavicula by ligamen- 

tary or fleſhy fibres ; and has ſometim:s been teen inſert - 
ed in the whole middle portion of that bone, being iuſe- 
parably united with the ſterto-hyoidæus. 
" Haviog paſſed the clavicle, it is bent forward, and 
runs between the fterno-maſtoideus and internal jugular 
vein, the ſmall middle tendon being ſituated in this place. 
From thence it runs up to its infertion in the inferior la- 
teral part of the baſis of the os kyoides, near the cortu, 
and inſertion of the ſterno hyoidæus, which it covers a 
le, f | 


$TExno-Hyorn avs fue STERNO-Cierbo-Hyor avs. 


Tu is is a long, thin, flat muſcle, broader at the lower 
than at the upper part, and ſituated, together with its 
fellow, on the tore-fide of the throat, 

It is fixed, by its lower extremity, in the ſuperior and 
lateral part of the inner or poitcrior fide of the ſtetnum, 
in the poſterior part of the ſlernal extremity of the cla- 
vicula, in the tranſverſe ligament which connects theſe 
two bones, and in the inner or back- ſide of the cartilage 
of the firſt rib, All theſe other inſertions are more con- 
fidzrable than that in the flernum, which is ſometimes 
ſcarce perceivable, | 

From theace it runs up on the fore - ſide of the aſpera 
art-ria, joined to its ſchow by a membrane, which turns 
a fort of linea alba, ard is inferred laterally in the lower 
edge of the balis of the os hyoides, 


Uszs of (he Muſcicr which move the Or Hyrides. 


Tus mcchanifm obſerved in the motions of the os hy- 
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oides, as well as in thoſe of the ſcapula, is very particu” 
lar, and very different from what we find in all the other 
bones of the human body. All theſe bones have ſolid 
fulcra, on which they are either moved or kept fixed by 
the proper muſcles, after the manner of a lever or other- 
wiſe ; whereas the os hyoides is merely ſuſpended, ha- 
ving nothing to fix it but theſe very muſcles which move 
it in different manners, 

The mylo-hyoidzus repreſents a moveable floor or bed, 
which ſuſtains the tongue with its muſcles and glands, 
and forms the bottom of the cavity of the mouth. When 
the two portions of this muſcle a& together, they draw 
the os hyoides a little forward, and fix it in that ſitua - 
tion, raiting the whole tongue at the ſame time, and 
comprethog the glandulæ fub-linguales. If one lateral 

rtion acts more than the other, it puts the os hyoides 
in an oblique ſituation, and in a condition to ſerve as a 
fixed point for the motions of the tongue. 

The genio-hyoidei pull the os hyoides much more for- 
ward than the mylo-hyoideus ; and as they are very nar- 
row, and cloſely united together, there {ems to be very 
little occaſion for one of them to act without the other. 

The ſtylo-hyoidæi move the os hyoides upward and 
backward in a middle direction, berwecn thoſe in which 
they lie; and they draw it more upward and backward 
when they act freely; that is, without being checked or 
confined by other maſeles, in the manner which we ſhail 
lee hereafter, When one acts more than the other, the 
bone is moved obliquely, 

The omo-hyoiczti, or coraco-hyoiczi, act as the ſtylo- 
hyoidz1, in a middle direction between the oblique ditec- 
tions in Which they lie, and draw the cs hyoides down- 
ward and backward, when they are not counterbalanced 
by the ſtylo-hyoidzi. When one acts more than the o- 
— the bone is drawn obliquely to the right or left 

and. | 

When theſe muſcles and the ſtylo-hyoidæi act toge- 
ther, the os hyoides is drawn backward by a direct mo- 
tion compounded of four oblique motions. This com- 
pound motion is directed more upward cr more laterally, 
according to the degree of action of the {tylo-hyoicr:i, 
or omo-hyoidzi, or of any one muſcle of cach pair; and 
in all theſe motions the four mulcles are counterbalanced 
by the genio-byoidæi. 

The ſterno-hyoidæi draw the os kyoides direfily dowr.- 
ward, and letve to counterbalagce ibe different motior 3 
of the ſtylo-byaidzi, omo-hyoide), and gevio-byoidert, 
They may, in ſome caſes, be aſüſted by the tterno-thy- 
rodei, and thyro-hyaidzi, as we ſhall fee hercafter. 

According to the method commonly obſerved in com- 
plete treatiſes of myology, the following muſ- s remain 
itil to be deſcribed, viz. Ihe mulcis of the forchead, 
occiput, palpebie, eye, externa} est, noſe, lips, tongue, 
uvula, ductus Eultachianus, pharyex, larynx, parts vi 
generation, anus, and bladder; and to theſe we ought 
evco to add the beart, as Mr Copper has done in the Lit 
eqtion of his Mycory,, Bot the deſcription of thr ic 
will be better underfioud when we ticat of the parts to 
which they belyag. Sc Pait VI. 
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EXPLANATION or 


The Muscrzs immediately under the com- 
mon teguments on the anterior part of the body, are 
repreſented on the right ſide; and on the left ſide the 
Moscrks are ſeen which come in view when the cxte- 
rior ones are taken away. 


A, The frontal muſcle. B, The tendinous aponeuroſis 
| whieh joins it to the occipital ; hence both named cc- 
cipito-/rontalis. C, Attolens aurem. D, The ear. 
E, Anterior auris. T F, Orbicularis palpebrarum. 
G, Levator labii ſaperioris alæque naſi. H, Levator 
labiorum communis. I, Zygomaticus minor. K, Zy- 
gomaticus major. L, Maſſeter. M, Orbicularis la- 
biorum. N, Depreſlor labii inferioris. O, Depreſ- 
{or labiorum communis. P, Buccinaror. Q, Pla- 
tyſma myoides. R R, Sterno-cleido maſtoidæus. 
8, Part of the trapezius, T, Part of the ſcaleni. 

Superior ExrREMITY.,—U, Deltoides, V, Pec- 
toralis major. W., Part of the latiſſimus dorſi. 
XX, Biceps flexor cubiti, I Y, Part of the bra- 
chiæus externus. L I, The bey.nning of the tendi- 
nous aponeuroſis, (tom the biceps) which is ſpread 
over the muſcles of the fore-arm. a a, Its ſtrong 
tendon inſerted into the tubercle of the radius. 
b b, Part of the brachiæus internus. c, Pronator te- 
res, d, Flexor carpi radialis. e, Part of the flexor 
cacpi ulnaris. f, Falmaris longus. g. Aponeuroſis 
palmaris. 3, Palmaris brevis. 1, Ligamentum car- 
pi annulare. 2 2, Abductor minimi digiti. h, Su- 
inator longus. i, The tendoas of the three exten- 
Tory of the thumb. k, Abduttor pollicis. 1, Flexor 
pollicis longus. m m, The tendons of the flexores di- 
gitorum communi, —The ſheaths are entice in the right 
hand,—in the left cut open, to ſhew the tendons of 
the flexor profundus perforating the ſublimis, 

MuscLEs not referred to—in the left ſuperior ex- 
tremity,—n, Pectoralis minor, ſeu ferratus anticus mi- 
nor. o, The two heads of (x x) the biceps. p. Co- 
raco-brachializ, q q, The long head of the triceps 
extenſor cubiti. r r, Teres major. \f, Subſcapula- 
ris. t t, Extenſores radiales. u, Supinator brevis. 
v, The cut extremity of the pronator teres. w, Fle- 
xor dipitorum ſublimis. x, Part of the flexor pro- 
fandus. y, Flexor pollicis longus. 2, Part of the 
flexor pollicis brevis. 4, Abductor minimi digiti. 
5, The four lumbricales. 

Tauxx , Serrated extremities of the ſerratus 
anticus major. 7 7, Obliquus externus abdominis. 
8 8, The linea alba. 9, The umbilicus, 10, Pyra- 


midalis. 11 11, The ſpermatic cord. On the left 
{\de, it is covered by the cremaſter. 12 12, Rec- 
ius abdominis. 13, Obliquus internus. 14 14, Oc. 


I ntercoital muſcles. 2 
InFant0R EXTAEMITIES,—a 2, The gracilis. 


a, Muſculus mylo-hyoidæus. 
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PLATE XV. 


b b. Parts of the triceps. cc, Pectineus. 4 d, Pſoas 


magnus. ec, Iliacus internus. /, Part of the glu- 


tæus medius. , Part of the glutæus minimus. 5, Cut 


extremity of the rectus cruris. 
4, Tendon of the rectus cruris. / /, Vaſtus internus. 
Sartorius muſcle, * * Flethy origin of the tenſor 
vaginz femoris or membranoſus, Its tendinous aponeu- 
rolis covers (i), the vaſtus externus in the right-ſide. 
a n, Patella. u, Ligament or tendon from it to 
the tibia, e, Rectus cruris. p, Crureus, g 9, The 
tibia. r, Part of the gemellus or gaſtroenemius ex- 
ternus. /, Part of the ſoleus or gaſtrocnemius 
internus. 7, Tibialis anticus. u, Tibialis poſticus. 
v v, Peronæi muſcles. ww ww, Extenſor digitorum lon- 


gus communis. x x, Extenſor pollicis longus. 
Y, Abductor pollicis. 


i i, Valtus externus. 


Fic 2. The MuscLes, Glands, Cc. of the left 


lide of the face and neck, after the common reguments 
and platyſma myoides have been taken off. 


a, The frontal muſcle. b, Temporalis and temporal ar- 


tery. c, Orbicularis palpebrarum. d, Levator labii 
ſuperioris proprius. e, er labiorum communis. 
f. Zygomaticus. g. Depreſſor labii inferioris pro- 
prius. h, Depreſſor labiorum communis. i, Buc- 
cinator, k, Maſſeter. 1 1, Parotid gland. m, Ita 
duct. n, Sterno-cleido maſtoides. o, Part of the 
trapezius. p, Sterno-hyoidæus. » Sterno-thyroi- 
deus. r, Omo-hyoidæus. f, . tt, Sca- 
leni. u, Part of the ſplenius. 


Fic. 3. The Mvscres of the face and neck, in view 


after the exterior ones are taken away. 


a 2, Corrugator ſuperciliorum. b, Temporalis. ce, Ten- 


don of the leyator palpebre ſuperioris, d, Tendon 
of the orbicularis palpebrarum. e, Maſſeter. f, Buc- 


cinator. g. Levator labiorum communis. h, De- 


p_ labu ſuperioris proprius. i, Sphincter oris. 


, Depreffor labiorum communis. 
os hyoides, 


I, Muſcles of the 


m, Sterno-cleido maſtoideus. 


FiG. 4. Some of the Moser zs of the os hyoides, and 


ſubmaxillary gland. 


a, Part of the maſſeter muſcle, b, Poſterior head of 


the digraſtic. c, Its anterior head. d d, Sterno- 
hyoidæus. e, Omo-hyoidzus, f, Stylo-hyoidæus. 
g, Submaxillary gland in ſitu. 

Fic. 5. The ſubmaxillary gland and duct. 
b, Hyo-gloſſus. c, ſub- 


maxillary gland extra fitu, d, Its duct. 
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Part II. 


a Mi 


EXPLANATION 


Fic. 1. The Muscues immediately under the com- 


mon teguments on the poſterior part of the body are 


repreſented in the right ſide; — and on the left fide the 


Mvuscrss are ſeen which come in view when the ex- 


_ 


paris. 


terior ones are taken away. 


4. -A A, Occipito-frontalis. B, Attollens aurem. 
C, Part of the orbicularis palpebrarum. D, Maſſe- 
ter. E, Pterygoidæus internus 

Ta unk —Right fide, F F F, Trapezius ſeu cu- 
cullaris. G G G G, Latiſſimus dorſi. H, Part of 
the obliquus externus abdominis. a 

Tavnx.—Left fide, I, Splenius. K, Part of 
the complexus. L, Levator ſcapulæ. M, Rhom- 
boides. N N, Serratus poſticus inferior. O, Part 
of the longiſſimus dorſi. P, Part of the ſacro-lum- 
Q. Part of the ſemi - ſpinalis dorſi. R, Part 
of the ſerratus anticus major. 8, Part of che obli- 
quus internus abdominis. 

Surtriorn ExTREMITY,—Right fide. T, Del- 
toides, U, Triceps extenſor cubiti. V. Supinator 
longus. W W, Extenſores carpi radialis longior & 
brevior, X X, Extenſor carpi ulnaris. Y I, Ex- 
tenſor digitorum communis. Z, Abductor indicis, 
1 2 3, Extenſores pollicis. 

Svrtxion ExTrxEMITY.,—Left fide. a, Su 
ſpinatus. b, Infra- ſpinatus. c, Teres minor. d, Te- 
res major. e, Triceps extenſor cubiti. ff, Exten- 
ſores carpi radialis. 7 Supinator brevis. h, Indi- 
cator, 1 2 3, Extenſores pollicis. i, Abductor mi- 
nimi digiti. k, Interoflei, 

IT EAR ExTREMITY,—Right fide. |, Glutæ- 
us maximus. m, Part of the glutæus medius. n, Faſ- 
cialis. o, Gracilis, p p, Adductor femoris magnus, 
q, Part of the vaſtus internus. r, Semimembranoſus. 
s, Semitendinoſus. t, Long head of the biceps flexor 
cruris. u u, Gaftrocnemius externus ſeu gemellus. 
v, Tendo Achillis. w, Soleus ſeu gaſtrocnemius in- 
ternus. Xx x, Peronzus longus & brevis. y, Ten- 
dons of the flexor digitorum longus; — and under them 
flexor digitorum brevis. 2, Abductor minimi digiti. 

IVI 10 ExTrEMITY.—Left fide, , n, o, 


Ph g. r. 5, t, v, mu u, x x, y, 2. Point the ſame 
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HE heart throws the blood into two great arteries ; 
one of which is named a#rte, the other arteria body, for the nouriſhment of the parts, and for the ſecre · 


fulmonalis. 
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parts as in the right fide, 4, Pyriformis. 4 3, Ge- 
mini. cc, Obturator internus. d, Quadratus femo- 
moris. e, Coccygzus. /, The ſhort head of the bi- 
ceps flexor cruris. g g. Plantaris. , Poplitzus, 
i, Flexor pollicis longus. 


Fic. 2. The palm of the left hand after the common 


ents are removed, to ſhew the Muscrts of the 
RR” : 


a, Tendon of the flexor carpi radialis. b, Tendon of 


the flexor carpi ulnaris. c, Tendons of the flexores 
digitorum. d, Abductor pollicis. e e, Flexor polli- 
cis longus. f, Flexor pollicis brevis. g, Palmaris 
brevis. h, Abductor minimi digiti, i, Ligamentum 
carpi annulare. k, A probe put under the tendons of 
the flexor digitorum ſublimis; which are perforated 
by l, the flexor digitorum profundus. m m m m, Lum- 
bricales. n, Adductor pollicis. 


A fore - view of the foot and tendons of t 
flexoces di gitorum. 


a, Cut extremity of the tendo Achillis. b, Upper part 


of the aſtragalus. c, Os calcis. d, Tendon of the 

tibialis aaticus. e, Tendon of the extenſor pollicis 

longus. f, Tendon of the peronzus brevis. g. Ten- 

dons of the flexor digitorum longus, with the nonus 

— h h, The whole of the flexor digitorum 
cvis. 


Fis. 4. Mvecues of the Abus. 


a a, An outline of the buttocks, and.upper part of the 


thighs. b. The teſtes contained in the ſcrotum. 
c c, Sphiacter ani, d, Anus, e, Levator ani. 
ff, Erector penis. g g. Accelerator urinz. h, Cor- 
pus cavernoſum urethræ. | 


Fic, 5. MuscLes of the Penis. 


int the ſame as in fig, 4 
c, Sphincter internus ar, g g. Tranſverſus perigzs. 


III. 


ARTERIES 


The aorta diſtributes the blood to all the parts of che 


tion of different fluids, 
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The arteria pulmonalis carries the venal blood through 
all the capillary veſſels of the lungs. 

Both theſe great or general arteries are ſubdivided in- 
to ſeveral branches, and into a great number of ramifi- 
cations. In this part, we ſhall deſcribe the diſtributions 
of the aorta, leaving the pulmonary artery to the parti- 
cular hiſtory of the lungs. See Part VI. 
he baſis of the heart being very much inclined to the 
right ſide, and turned a little backward, the aorta goes 
out from it in a dire& courſe, nearly over-againſt the 
fourth vertebra of the back. Its courſe is direct with 
reſpect to the heart; but with reſpe& to all the reſt of 
the body, it aſcends obliquely from the left to the right 
hand, and from before backward. 

Soon after this, it bends obliquely from the right 


hand to the left, and from before backward, reaching 


as high as the ſecond vertebra of the back ; from whence 
it runs down again in the ſame direction, forming an ob- 
lique arch. e middle of this arch is almoſt oppoſite 
to the right ſide or edge of the ſuperior portion of che 
ſternum, between the cartilaginous extremities or ſternal 
articulations of the ſirſt two ribs, 

From thence the aorta deſcends in a direct courſe a- 
long the anterior part of the vertebrz, all the way to the 
os facrum, lying a little toward the left hand ; and there 
it terminates in two ſubordinate or collateral trunks, cal- 
led arteriz iliacz. | | 

The aorta is by anatomiſts generally divided into the 
aorta aſcendens and aorta deſcendens, though both are 
It is termed aſcendens, 
from where it leaves the heart to the extremity of the 


great curvature or arch, The remaining part of this 


trunk from the arch to the os ſacrum or bifurcation, al- 
ready mentioned, is named deſcendens. 

The aorta deſcendens is further divided into the ſupe- 
rior and inferior portions ; the firſt raking in all that lies 
above the diaphragm ; the other all that lies between the 
diaphragm and the bifurcation. 

he aorta aſcendens is chiefly diſtributed to part of 
the thorax, to the head and upper extremities. The 
ſaperior portion of the aorta deſcendens furniſhes the reſt 
of the thorax; the inferior portion furniſhes the abdo- 
men and lower extremitics. 

The great trunk of the aorta, through its whole length, 
ſends off immediately ſeveral branches, which are after- 
wards differently ramified; and theſe arterial branches 
may be looked upon as ſo many trunks with reſpect to 
the other ramifications, which again may be conſidered 
as ſmall trunks with regard to the ramifications that they 
ſend off. 

The branches which go out immediately from the 
trunk of the aorta, may be termed original or capital 
branches; and of theſe ſome are large and others very 
{mall. 

The large capital branches of the aorta are theſe : 
two arterix ſubclavie, two carotides, one cæliaca, one 
meſenterica ſuperior, two renales, formerly termed e- 
mulgents, one meſenterica inferior, and two iliace, 

The ſmall capital branches are chiefly the arteriz co- 
ronariz cordis, bronchiales, ceſophagze, intercoſtales, dia- 
phragmaticæ inferiores, ſpermaticz, lumbares, and ſacræ. 
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Theſe capital branches or arteries are for the moſt parr 
diſpoſed in pairs; there being none in odd numbers but 
the czliaca, the two menſentericz, ſome of the celopha- 
gzz, the bronchialis, and ſometimes the ſacræ. 

The aorta gives riſe, to two ſmall arteries, called co- 
ronariæ cordis, which go to the heart and its auricles; 
one of which is ſituated anteriorly, the other poſteriorly, 
and ſometimes they are three in number. 

From the upper part of the arch or curvature, the a- 
orta ſends out commonly three, ſometimes four large ca- 
pital branches, their origins being very near each other; 
When there are four, the two middle branches are term- 
ed arteriæ carotides; the other two, ſubelaviæ; and 
both are diſtinguiſhed into right and left. 

When there are but three branches, which is ofteneſt 
the caſe, the firſt is a ſhort trunk, common to the right 
ſubelavian and carotid, the ſecond is the left ſubclavian, 
and the third the left carotid. | 

The origin of the left ſubclavian terminates the aorta 
aſcendens. ä , 

The carotid arteries run up directly to the head, each 
of them being ſirſt divided into two, one external, the o- 
ther internal. The external artery goes chiefly to the 
outer parts of the head and dura mater, or firſt covering 
of the brain. The internal enters the cranium, through 
the bony canal of 'the os petroſum ; and is diſtributed 
through the brain by a great number of ramifications. 

The ſubclavian arteries ſeparate laterally, and almoſt 
tranſverſely, each toward that fide on which it lies, be- 
hind and- under the claviculz, from whence they have 
their name. | 

The ſubclavian on each fide terminates at the upper 


edge of the firſt rib, between the lower inſertions of the 


firſt ſcalenus muſcle; and there, as it goes out of the tho- 
rax, takes the name of arteria axillaris. 

During this courſe of the ſubclavian artery, ſeveral 
arterics ariſe from it, viz. the mammaria interna, me- 
diaſtina, pericardia, diaphragmatica minor five ſuperior, 
thymica and trachealis. 

The thymica and trachealis on each ſide are, in ſome 
ſubjects, only branches of one ſmall trunk which ſpring 
— the common trunk of the right ſubclavian and ca- 
rond. - 

They are generally ſmall arteries which run fometimes 
ſeparate, and ſometimes partly ſeparate and partly joined. 

The ſubclavian ſends off likewiſe the mammaria inter- 
na, vertebrales, cervicales, and ſometimes ſevcral of the 
upper intercoſtales. 

The axillary artery, which is only a continuation of 
the ſubclavian from where it goes out of the thorax to 
the axilla, detaches chi:fly the mammaria externa, or 
thoracica ſuperior, thoracica inferior, ſcapulares externz, 
ſcapularis interna, humeralis or muſcularis, &c, After- 
wards it ts continued by different ramifications, and un- 
der different names, over the whole arm, all the way to 
the ends of the fingers. 

The ſuperior portion of the aorta deſcendens gives of 
the acteriæ bronchiales, which ariſe ſomerimes by a ſmall 
common trunk, ſometimes ſeparate, and ſometimes do 
not come immediately from the aorta, It next ſends off 
the eſophagez, which may be looked upon as mediaſtinæ 

poſteriores ; 
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poſteriores; and then the intercoſtales from its poſte- 
rior part, which in ſome ſubjects come all from this por- 
tion of the aorta, in others only the loweſt eight or 
nine, 

The inferior portion of the deſcending aorta, as it paſ- 
ſes through the diaphragm, gives off the diaphragmaticæ 
inferiores, or phrenicæ; afterwards it ſends off ſeveral 
branches, anteriorly, poſteriorly, and laterally. 

The anterior branches are the czhaca, which ſupplies 
the ſtomach, liver, ſpleen, pancreas, G. the meſente- 
rica ſuperior, which goes chiefly to the meſentery, to 
the ſmall inteſtines, and that part of the great rateſtines 
which lies on the right fide of the abdomen; the me- 
ſenterica inferior, which goes to the great inteitines on 
the left fide, and produces the hæmorrhoidalis interna 
and laſtly, che right and left artetiæ ſpermaticz. 

The poſterior branches are the arteriæ lumbares, of 
which there are ſeveral pairs, and the ſacte, which do 
not always come from the trunk of the aorta. 

The lateral branches are the capſulares and adipoſe, 
the origin of which often varies; the renales, formerly 
termed emulgents; and the iliacæ, which terminate the 
aorta by the bifurcation already mentioned. 

The iliac artery on each fide is commonly divided into 
the external or anterior, and internal or poſterior, 

The internal iliaca is hkewiſe named. arteria hypopa- 
ſtrica; and its ramifications are diſtributed to the viſcera 
contained in the pelvis, and to the neighbouring parts, 
both internal and external. 

The iliaca externa, which is the true continuation of 

the iliac trunk, goes on to the inguen, and then out of 
the abdomen, under the ligamentum Fallopii; having firſt 
detached the epigaſtrica, which goes to the muſculi ab- 
dominis recti. Having quitted the abdomen, it com- 
mences arteria cruralis, which runs down upon the thigh, 
and is diſtributed by many branches and ramifications to 
all the lower extremity. 
We ſhall now go on to examine particularly all the ca- 
pital or original branches of the aorta, from their origin, 
to the entry of them and of their ramifications into all 
parts of the body. : 7 

The Carpiac or coronary arteries of the heart ariſe 
from the aorta immediately on its leaving the heart. 
"They are two in number, and go out near the two fides 
of the pulmonary artery, which having firit ſurrounded, 
they afterwards run upon the baſis of the heart in form 
of a kind of crown, or garland, from whence they are 
called coronariæ; and then purſue the ſuperficial traces 
of the union of the two ventricles, from the baſis of the 
heart to the apex, and are afterwards loſt in the {ubitance 
of the heart. 

The CaxoT1D arterics are two in number, one called 
the right carotid, the other the left. They ariſe near 
each other, from the corvature of the aorta, the left im- 
mediately, the right moſt commonly from the trunk of 
the ſubclavia on the ſame fide, 

They run upon each fide of the trachea arteria, be- 
tween it and the internal jagular vein, as high as the la- 
rynx, without any ramification. Each of theſe trunks is 
afterwards ramified in the following manner. 


The trunk having reached as high as the larynx, is 
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divided into two large branches or particular carotids, one 
named external, the other internal, becauſe the firſt goes 
chiefly to the external parts of the bead, the ſecond 
enters the cranium, and is diſtributed to the brain. 
The external carotid is anterior, the internal poſteri- 
or ; and the external is even fituated more inward, and 
nearer the larynx, than the other, f 
The external carotid is the ſmalleſt. It runs inſenſi- 
bly out ward, between the external angle of the lower 
jaw, and the parotid gland, which it ſupplies as it paſ- 
ſes. Afterwards it aſcends on the fore-{de of the car, 
and ends in the temples, 
In this courſe it ſends off ſeveral branches, which may 
well enough be divided into anterior or internal, and 
ſteriot or external; and the principal branches of each 
kind are theſe : - 
- The firſt anterior or internal branch goes out from the 
very origin of the carotid on the inſide; and having pre- 
ſently — taken a little turn, and ſent off branches 
to the jugular glands near it, to the fat and ſkin, it runs 
tranſverſely, and is diſtributed to the glandulæ thyroi- 
dææ, and to the muſcles and other parts of the laryox : 
It likewiſe ſends ſome branches to the pharynx and muſ- 
cles of the os hyoides, X 
The ſecond anterior branch paſſes over the neareſt cor- 
nu of the os hyoides, to the muſcles of that bone and 
the tongue, and to the glandulz ſublinguales; afterwards 
paſſing before the cornu of the os hyoides, it loſes itſelf 
in the tongue, from whence it has been called arteria 


ſublingualis. 


The third branch, or arteria maxillaris inferior, goes 


to the maxillary gland, to the ſtyloid and maſtoid muſ- 


cles, to the parotid and ſublingual glands, to the muſ- 
cles of the pharynx, and to the ſmall flexors of the 
head. 

The fourth branch, arteria maxillaris externa, paſſes 
anteriorly on the maſſeter muſcle, and middle of the low- 
er jaw, near the chin, Afterwards it runs under the 
muſculus triangularis lahiorum, which it ſupphes as well 
as the buccinator and the quadratus menti. 

It ſends of à particular branch, very much contorted, 
which divides at the angular commiſſure of the lips, and 
running in the ſame manner along the ſuperior and inſe- 
rior portions of the muſculus orbicularis, it communicates 
on both ſides with its fellow, and thereby forms a kind 
of arteria coronaria labiorum. 

Afterwards it aſcends towards the nares, and is diſtri- 
buted to the muſcles, cartilages, and other parts of the 
noſe, ſending down ſome twigs which communicate with 
the coronary artery of the ps. Laftly, it reaches the 


great angle of the eye, and is ramified and leſt on the 


muſculus orbicularis paJpebrarum, ſupercilaris, and fron- 
talis. Through all this courſe, it is named arteria an · 
gularis. 

1 he fifth branch, maxillaris interna, ariſes over · againſſ 
the condyle of the lower jaw. It paſſes behind the con- 
dyle, and baving given off a twig among the muſculi 
pterygoidæi, it is divided into three principal branches. 

The ſirſt branch, or ſpheno-maxillaris, goes through 
the inferior orbitary, or {phenomaxillary fore, to the 
orbit, after having ſupplied the muſculi periſtaphylin, 

aud 
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and the glandulous membrane of the poſterior nares, 


through the foramen ſpheno-palatinum. 

It 1s dittributed int-riorly and laterally to the parts 
contained in the orbit, and detaches a ſmall ſubaltern 
branch through the extremity of the ſuperior orbitary, 
or ſphcnoidal ſiſſur:, which enters the cranium, and is 
ſpent upoa the dura mater. 

It ſends off likewiſe another ſubaltern branch, which 
pailes through th: poiterior opening of the orbitary ca- 
nal, and having furniſhed the maxillary ſinus and the 
teeth, goes out by the inferior orbitary hole, and on the 
check communicates with the aagular artery. 

The ſecond branch runs through the canal of the low- 
er jaw, and being diſtributed to the alveoli and teeth, 
goes out at the hole near the chin, and loſes itſelf in the 
neighbouria? muſcles. 

The third branch runs up between the internal and ex- 
ternal carotids, paſſes through the foramen ſpinale of the 
ſphenoidal bone, and is diſtributed to the dura mater by 
everal ramifications, | 

The fixth anterior or internal branch, which is very 
fmall, is ſpent on the muſculus maſterer, 

The firſt external or poſterior branch is named arteria 
occipicalis, It paſſes obliquely before the internal jugu- 
Lair vein, and having twigs to the muſculus ttylo-hyoidzus, 
ſtylo-gloſſus, and digaſtricus, it ruas between the {tyloid 
and maſtoid apophyſes, along the matſtoid groove, and 
goes to the muſcles and integuments which cover the os 
occipitis, turning ſeveral times in an undulating manner, 
as it aſcends backwards, 

The ſecond external branch ſpreads itſelf on the out- 

ward ear, by a great many ſmali rwigs on each fide, ſe- 
veral of which run inward, and furniſh the carulages, 
meatus auditorius, (kia of the tympanum, and internal 
ear. - 
The trunk of the exteraal carvtil aſcends afterward 
above the zygoma, pang between the angle of the low- 
er jaw and parotid gland, and forms the temporal artery, 
which divides into an anterior, middle, and poſterior 
branch. 

The anterior branch of the temporal artery goes to 
the muſculus frontalis, communicates with the arteria 
angularis, and ſometimes gives off a very ſmall artery, 
which pierces the internal apophyſis of the os malz all 
the way to the orbit, The middle branch goes partly to 
the muſculus frontalis, partly to the occipitalis. The po- 
{terior branch goes to the occiput, and communicates with 
the arteria occipitalis. All theſe branches likewiſe fur- 
niſh the integuments, 

The internal carotid artery, leaving the general trunk, 
is at firſt a little incurvated, appearing as if either it were 
the only branch of that trunk, or a branch of the trunk 
of the external carotid. 

It is ſituated a little more backward than the carotis 
externa, and generally runs up, without any ramification, 
as high as the lower orifice of the great canal of the apo- 
phylis petroſa of the os temporis. It enters this orifice 
dire ly from below upward. 

At the end of this canal it is again incurvated from 
below upward, and enters the cranium through a notch 
of the ſphenoidal bone. Then it bends from behind for- 
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ward, and makes a third angle on the fide of the ſella 
ſphenoidalis; and again a fourth, under tha clinoid apo- 
phyſis of that ſella. | 

As it leaves the bony canal to enter the cranium, it 
ſends off a branch through the ſphenoidal fifſure ro the 
orbit and eye, and ſcon afterwards another through the 
foramen opticum. | 

Afterwards the internal carotid runs under the baſis of 
the brain, to the ſide of the infundibulum, where it is at a 
ſmall diſtance from the internal carotid of the other fide, 
and there it commonly divides into two principal branches, 
one anterior, and one poſterior. 

The anterior branch runs forward under the brain, 
firſt ſeparating from that on the other fide, then coming 
nearer again, it unites with it by an anaſtomoſis, or com- 
munication, in the interſtice between the olfactory nerves, 
Afterwards having ſent off ſome ſmall arteries, which 
accompany theſe nerves, it leaves its fellow, and divides 
into two or three, 

The firſt of theſe branches goes to the anterior lobe 
of the brain; the ſecond, which is ſometimes double, 
is inverted on the corpus calloſem, to which it gives ſome 
ramifications, as alſo to the falx of the dura mater, and 
middle lobe of the brain. The third goes to the po- 
{terior lobe of the brain. 

The poſterior branch communicates firſt of all with 
the vertebral artery of the ſame fide, and then divides 
into ſeveral rami, which run between the ſuperficial cir- 
cumvolutions of the brain, and are ramified in many dif- 
ferent directions on and between theſe circumvolutions, 
all the way to the bottom of the ſulci. 

All theſe ramifications are covered by the pia mater, 
in the duplicature of which they are diſtributed, and form 
capillary reticular textures in great numbers; and after- 
wards are loſt in the inner ſubſtance of the brain, 

The SuBCLAvian arteries are two in number, one 
right, the other left; and they ariſe from the arch of the 
aorta, on each ſide of the left carotid, which commonly 
lies in the middle between them ; but when both caro- 
tids go out ſeparately, they both lie between the ſub- 
claviæ. 

The right ſubclavian is larger at the beginning than 
the left, when it produces the right carotid; its origin 
is likewiſe more anterior and higher, becauſe of the ob- 
liquity of the arch of the aorta. Both of them are di- 
{tributed much in the ſame manner, and therefore the 
deſcription of one may likewiſe be applied to the other. 

The right ſubclavian, the longeſt of the two, gives 
off, firſt of all, ſmall arteries to the mediaſtinum, thy- 
mus, pericardium, aſpera arteria, Cc. which are named 
mediaſtinum, thymice, fpericardie, and tracheales. 

Afterward this right ſubclavian, at about* a finger's 
breadth from its origin, often produces the commen ca- 
rotid of the ſame ſide; and at a ſmall finger's breadth 
from the carotid, it gives off commonly three conſider- 
able branches, viz. the mammaria interna, cervicalis, 
and vertebralis, and ſometimes an intercoſtal artery, 
which goes 10 the firſt ribs, called interco/talis ſuperior. 

The arteria thymica communicates with the mammatia 
interna, and ſometimes ariſes from the anterior middle 
part of the common trunk of the ſubclavian and "_ 
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The thymus receives likewiſe ſome rami from the mam- 
maria interna, and intercoſtalis ſuperior. 

The pericardia ariſes much in the ſame manner with 
the thymica, and runs down upon the pericardium, all 
the way to the dlarhragm, to which it ſends ſome ſmall 
. Tannifications, 

The mcdiaſtina ariſes ſometimes immediately after the 
thymica, and is diſtribured principally to the media- 
ftinum, 

The trachealis, which may likewiſe be named guttu- 
ralis inferior, runs up from the ſubclavia, in a winding 
courſe, along the aſpera arteria, to the glandule thyroi- 
dzz and larynx, detaching ſmall arteries to both b 
one of which runs to the upper part of the ſcapula. 
The internal mammary artery comes from the anterior 
and lower fide of the fubclavia, near the middle of the 
clavicula, and runs down, for about a finger's breadth, 
behind the cartilages of the true ribs, an inch diſtant 
from the ſternum. 

In its paſſage, it ſends rami to the thymus, mediaſti- 
num, pericardium, pleyra, and intercoſtal muſcles. It 
likewifz detaches other branches through thele muſcles, 
and between the cartilages of the ribs, to the pectoralis 
major, and other neighbouring muſcular portions ; to the 
mammæ, membrana adipoſa, and ſkin. 

Aſterwards it gocs out at the thorax, on one fide of 
the appendix eufitormis, and is loſt in the muſculus ab- 
domin:s rectus, a little below its upper part. 

The cervical artery ariſes from the upper ſide of the 
ſubclavian, and is preſeutly afterward divided into two, 
which come our, | waz 4 ſeparately, ſometimes by a 
(mall common trunk. The largeſt of theſe two arterics 
is anterior, the other poſterior 

The anterior cervicalis, running behind the carotid of 
the fame fide, is diſtributed to the muſculus coraco-hyoi- 
devs, matoideus, cutaneus, ſterno-hyoidevs, and ſter- 
no-thyroidzus ; to the jugular glands, the aſpera ar- 
teria, the muſcles of the pharynx, bronchia, efopha- 
gus; and to the anterior muſcles which move the neck 
and head. . 

The poſterior cervicalis ariſes ſometimes a little after 
the vertebralis, and ſometimes from that artery. It paſ- 
ſes under the tranſverſe apophyfis of the laſt vertebra of 
the neck, and ſometimes through a particular hole in that 
apophyſis ; and from thence runs up backward in a wind- 
ing courſe, on the vertchral muſcles of the neck, and 
then returns in the ſame manner. 

The vertebra! artery goes out from the poſterior and 
upper {ide of the ſubclavian, almoſt oppoſite to the mam- 
maria interna and cervicalis. It runs up through all the 
holes in the tranſverſe apophyſes of the vertebrz of the 
neck, ard, in its paſſage, F-nds of little rwigs, through 
the lateral notches of theſe vertebrz, to the medulla ſpi- 
nalis and its coverings. It alſo gives arteries to the ver- 
tebral muſcles, and to other muſcles near them. 

It ſends off a ſmall branch, which is ramified on the 
outer and poſterior parts of the occiput, and communi- 
cates with the cervical and occipical arteries, Having af- 
tet wards reached the great foramen of the os occipiis, 
it enters the cranium, and pierces the dura mater. 

As ſoon as it enters the crauium, it ſends ſeveral ſmall 

Vor. I. No. 20. 3 


6 MM 229 


ramifications to the back-part of the medulla oblongata, 
and to the ra olivana and pyramidalia» which are 
likewiſe ſpread on the back ſides of the fourth ventricle 
of the brain, and form the plexus choroides of the ce- 
rebellum. | 

Afterwards it advances on the apophy ſis baſilaris of the 
os occipitis, inclining, by imall degrees, toward the ver- 
tebral artery of the other fide, all the way to the extre- 
mity of that apophylis, where they both join in one com - 
mon trunk. 

The arteria baſilaris runs forward under the great 
tranſverſe protuberance of the medulla oblongata, to 
which it gives ramifications, as well as to the neighbour- 
ing Tow of the medulla, 

e ſpinal arteries are two in number, one anterior. 
and one polterior ; both produced by both vertebrales, 
each of which, as ſoon as it enters the cranium, ſends 
out a ſmall branch, by the union of which the pottericr 
ſpinalis is formed. Afterwards the vertebrales advancin 
on the apophyſis baſilaris, or production of the denn 
bone, detach backward two other {mall bragches, wack 
likewiſe meet, and, by their union, form the {pinalis aa- 
terior, Theſe ſpinal arteries run down on the tore and 
back ſides of the medulla ſpinalis, and, by ſmall tranſ- 
verſe ramifications, communicate with thoſe which the 
intercoſtal and lumbar arteries ſend to the ſame part, 

The internal auditory artery goes off from each tide of 
the arteria baſilaris, to the organ of hearing, accompa- 
nying the auditory nerve, having firſt furuithed fever.l 
ſmall cwigs to the membrana arachnaides, 

The polterior meningza ariſes from the fame trunk 
with the auditoria interna, and goes to the back-part of 
the dura mater, on the occipital and temporal boucs, at- 
ſupplies the neighbouring loves of the brain, 

When the ſuperior intercoſtal artery does not go out 
from the trunk of the aorta deſcendens, it commonly a- 
riſcs from the lower fide of the ſubclavian, aud runs down 
on the inſide of the two, three, or four uppermol* tree 
ribs, near their heads, and ſends off, under cach nb, a 
branch, which runs along the lower edge, and tupphes the 
intercoſtal muſcles and neighbouring parts of the pleura. 

Theſe branches, or particular intercoital arteries, com- 
municate with each other at different diſtances by fmall 
rami, which run upward and dowu ard from one to the 
other, on the intercoſtal muſcles. 

The ductus artet ioſus, which is found only in the for- 
rus and in very young children, ariſes from the aorta de- 
ſcendens, immediately below the left ſubclavian artery. 
In adults, this duct is ſhrunk up and cloſed, and appears 
only like a ſhort ligament adhering by one end to the a- 
orta, and by the other to the pulmonary artery, ſo that 
in reality it deſerves no other name than that of /Jigamen- 
tum arterioſum. 

The bronchial arterics go ſometimes from the fore-fide 
of the ſuperior deſcending aorta, ſometimes fr:.m the ſirit 
intercoſtal, and ſometimes from the arteria elophagza. 
Sometimes they ariſe ſeparatcly from each fide, to go to 
each lung, and ſometimes by a {mall common trunk, 
which afterwards ſeparates towards the right and left 
hand, at the bifurcation of the afpera arteria, and ac- 
company the zamiſ cations of the bronchia. 
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Te bronchialis gives a ſmall branch to the neighbour- 


ing auricle of the heart, which communicates with the 
arteria coronaria. 

The œſophagææ are generally two or three in number, 
ſometimes but one. They ariſe anteriorly from the aorta 
deſcendens, and are diffibuted to the eſophagus, &c. 

The inferior intercoſtals are commonly ſeven or eight 
on each fide, and ſometimes ten, when the ſuperior in- 
tercoſtals ariſe likewiſe from the aorta deſcendens ; in 
which caſe theſe run obliquely upward. 

They ariſe along the back · ſide of the deſcending aorta 
in pairs, all the way to the diaphragm, and run tranſ- 


verſely towards each ſide, on the bodies of the vertebræ. 


Thoſe on the right ſide paſs behind the vena azy gos; and 
afterwards they all run to the iffttercoſtal muſcles, along 
the lower edge of the ribs, all the way to the ſternum, 


or near it. 


They ſend branches to the pleura, to the vertebral 
muſcles, to thoſe muſcles which lie on the outſides of the 
ribs, and to the upper portions of the muſcles of the ab- 
domen; and they communicate with the arteriz epiga- 
ſtricæ and lumbares. 

Before they take their courſe along the ribs, each of 
them detaches one branch between the tranſverſe apo- 
phyſes on both ſides, to the vertebral muſcles, and ano- 
ther which enters the great canal of the ſpina dorſi. 

Afterwards each intercoſtal artery having reached the 
middle of the rib, or a little more, divides into two prit- 
cipal branches, one internal, the other external, Soon 
wy this diviſion, the arteries that run upon the falſe 
ribs, ſeparate a little from them, being gradually bent 
downward one after another, and are ſpread upon the 
abdominal muſcles, 

The ſubclavian artery having left the thorax imme- 
diately above the firſt rib, in the interſtice left between 
the portions of the ſcalenus, there receives the name of 
axillaris, becauſe it paſſes under the axilla, 

In this courſe it gives off, from its inßde, a ſmall 
branch to the infide of the firſt rib; and afterwards four 
or five principal branches, viz, the thoracica ſuperior, 
or mammaria externa, thoracica inferior, muſcularis, ar 
{capularis externa, ſcapularis interna, and humeralis, 

The ſuperior thoracica, or external mammary artery, 
runs down, in a winding courſe, on the lateral parts of 
the thorax, and croſſes the ribs. It gives branches to 
the two pectoral muſcles, to the mamma, muſculus ſub- 
clavius, ſerratus major, latiſſimus dorſi, and to tue upper 
portions of the coraco- brachialis and biceps. 

The inferior thoracic artery runs along the inferior 
coſta of the ſcapula, to the muſculus ſubſcapularis, teres 
major and minor, infra-ſpinatus, latiſhmus dorfi, ſerratus 
major, and the neighbouring intercoſtal muſcles, commu- 
nicating with the arteriz ſcapulares. 

The external ſcapulary artery paſſes through the notch 
in the ſuperior coſta of the ſcapula, to the mulculus ſu- 
pra- ſpinatus and infra-ſpinatus, teres major aud minor, 
and to the articulation of the ſcapula with the os humeri. 

The internal ſcapularis arifes from the axillary artery 
near the axilla, and runs backward, to be diſtributed to 
the ſubſcapularis, giving branches to the ſerratus major, 


to the axillary glands, and to the teres major. 
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The humeral artery ariſes from the lower and fore- ſide 
of the axillaris, and runs backward between the head of 
the os humeri and teres major, ſurrounding the articula- 
tion, till it reaches the polterior part of the deltoides, 
to which it is diſtributed. | 

During this courſe, it gives ſeveral branches to the ſu- 
perior portions of the anconzi, to the capſular ligament 
of the joint of the ſhoulder, and to the os humeri itſelf, 
through ſeveral holes immediately below the great tube- 
rolity of the head of that bone. 

Oppoſite to the origin of this humeral artery, the ax- 
illaris ſends off another ſmall branch, which runs in a 
contrary direction, between the head of the os humeri, 
and the common upper part of the biceps and coraco- 
brachialis; and having given branches to the vagina and 
channel of the biceps, and to the perio{tcum, atterwards 
joins the principal humeralis. 

The axillary artery having given off theſe branches, 
paſſes immediately bebind the tendon of the pectoralis 
major, where it changes its former name for that of ar- 
teria brachialis. It runs down on the infide of the arm, 
over the muſculus coraco-brachialis and anconæus inter- 
nus, and along the inner edge of the biceps, behind the 
vena baſilica, giving ſmall branches on both ſides to the 
neighbouring muſcles, to the perioſteum, and to the bone. 

Between the axilla and middle of the arm, it is co- 
vered only by the ſkin and fat; but afterwards it is hid 
under the biceps, and runs obliquely forward as it de- 
ſcends; being at ſome diſtance from the internal con- 
dyle, but it docs nor reach the middle of the fold of the 
arm. | 

Berween the axilla and this place, it ſends off many 
branches to the infra-ſpinatus, teres major and minor, 
ſubſcapularis, latiſſimus dorſi, ſerratus major, and other 
neighbouring muſcles, to the common integuments, and 
even to the nerves. Below the fold of the arm, it di- 
vides into two principal branches, one called arteria cu- 
bitalis, the other radialis. 

From its upper and inner part, it ſends off @ particu- 
lar branch, which runs obliquely downward and back- 
ward over the anconzi, and then turns forward again, 
near the external condyle, where it communicates with a 
branch of the arteria radialis. 

Immediately below the inſertion of the teres major, it 
gives off another branch, which runs from within out- 
wards, and from behind forward, round the os humeri; 
and deſcends obliquely forward, between the muſculus 
brachizeus, and anconrus externus, to both which it is 
diſtributed ip its paſſage, Having afterwards reached 
the external condyle, it unites with the branch laſt men- 
tioned, and likewiſe communicates with a branch of the 
arteries of the fore-arm, ſo that there is here a triple a- 
naſtomoſis. 

About the breadth of a finger below this ſecond 
branch, the brachial artery ſends off a third, which runs 
down towards the internal condyle, and communicates 
with other branches of the arteries of the fore-arm, as 
we ſhall ſee hereafter, 

About the middle of the arm, or a little lower, much 
about the place where the brachial artery begins to be 
covered by the bic:ps, uu ſens off a branch, which is 
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diſtributed io the perioſteum, and pen<trates the bone, 


between the muſculus brachiæus and anconzus internus. 

About an inch lower, it gives off another branch, 
which having furniſhed ramiſications to the anconæus in- 
ternus, runs over the inner condyle, and likewiſe com- 
municates with branches of the arteries of the fore-arm, 

Having got below the middle of the arm, the brachial 
artery detaches another branch, which runs behind the 
inner condyle, in company with a conſiderable nerve; 
and having paſſed over the muſcles inſerted in this con- 
dyle, it communicates with that branch of the cubital 
artery which encompaſſes the fold of the arm. 

A little lower, it ſometimes ſends out another branch, 
which paſſes on the fore-fide of the inner coadyle, and 
then communicates with a branch which runs up trom the 
cubital artery. Theſe three communicating branches are 
termed collateral arteries. | 
- The common trunk of the brachial artery having 
reached the fold of the arm, runs, rogether with a vein 
and a nerve, immediately under the aponeuroſis of the 
biceps, and paſſes under the vena mediana, detaching 
branches on each fide to the neighbouring muſcles, 

About a large finger's breadth beyond the told of the 
arm, this artery divides into two principal branches, one 
inner or poſterior, named cubitalis; the other outer or 
anterior, named radialts. 

From this bifurcation, the brachial artery ſends 
branches on each fide, to the ſupinator longus, pronator 
teres, fat, and ſkin, It ſometimes, though very rarely, 
happens, that this artery is divided from its origin into 
two large branches, which run down on the arm, and at- 
terwards on the fore-arm, where they have the names 
of cubitalis and radialis. 0 

The cubital artery ſinks in between the uing and the 
upper parts of the pronator teres, perforatus, ulnaris 
gracilis, and radialis internus; then leaving the bone, it 
runs down between the perforatus and ulnaris internus, 
all the way to the carpus and great tranſverſe ligameut, 
and ſends out ſeveral branches. 

The firlt is a ſmall artery, which runs inward to the 
inner condyle, and then turns upward, like a kind of re- 
current, to communicate by ſeveral branches with the 
collateral arteries of the arm, already mentioned, and 
particularly with the third. A lutle lower down, ano- 
ther ſmall branch goes off, which having run upward a 
little way, and almolt ſurrounded the articulation, com- 
municates with the ſecond collateral artery of the arm, 
between the olecranum and inner condyle, 

Afterwards, the cubital artery having, in its courſe 
between the heads of the ulaa and radius, reached the 
interofſeous ligaments, ſends off two principal branches, 
one internal, the other external, called the intcrofleous 
arteries of the fore- arm. 

The external artery pie rces the ligament about three 
fingers breadth below the articulation, and preſently af- 
terwards gives off a branch, which tuns up, like a recur- 
rent, toward the*externul condyle of the os humeri, un- 
der the ulnaris externus and anconæ us minimus, to which 
it is diſtributed, as alſo to the ſupinator brevis. 

Afterward, this external interoſſeous artery runs down 
an the outhde of the ligament, and is diſtributed to the 
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ulnaris externus, extenſor digitorum communis, and to 
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the extenſores pollicis indicis and minimi digiti; commu- 
nicating with ſome branches of the internal interoſſeous 
artery. 

9 reached the lower extremity of the ulna, it u- 
nites with a branch of the internal inter oſſeous artery, 
which, at this place, runs from within outward, and is 
diſtributed, together with it, on the convex fide of the 
carpus and back of the hand; communicating with the 
arteria radialis, and with a branch of the cubitalis. 

By theſe communications, this artery forms a ſort of 
irregular arch, from whence branches are detached to 
the external intetoſſeous muſcles, and to the external la- 
teral parts of the fingers. 

The internal interoſſeous artery runs down very cloſe 


to the ligament, till it reaches below the pronator teres, 


between which and the pronator quadratus, it perforates 
the ligament, and goes to the convex ſide of the carpus 
and back of the hand, where it communicates with the 
external interofſeous artery, with the radialis and inter- 
nal branches of the cubitalis. 

From the origin of the two interoſſer, the cubital ar- 
tery runs down between the perforatus, perforans, and 
ulnaris internus, along the ulna, ſcadiag branches to the 
neighbouring parts. 

Afterward, it paſſes over the internal tranſverſe liga- 
ment of the carpus, by the fide of the os piſiforme, and 
having furniſhed the ſkin, palmaris brevis, and metacar- 
pius, it flips under the aponeuroſis palmaris, giving off 
one branch to the hypothenar minum digiti, and another, 
which runs toward the thumb, berween the tendons of 
the flexors of the fingers, and the baſes of the metacar- 
pal bones, | 

It likewiſe ſends off a branch, which, running between 
the third and fourth bones of the metacarpus, reaches 
to the back of the hand, where it communicates with the 
external interoſſeous artery. Afterwards, having ſup- 
phed the interofleous wie 6 it communicates with the 
radialis ; and they both form an arterial arch, in the hol- 
low of the hand. 

This arch ſends from its concave fide, towards the ſe- 
cond phalanx of the thumb, à branch for the lateral in- 
ternal part thereof, and then ends near the head of the 
firſt metacarpal bone, by a communication with the ra- 
dialis, having brſt given a branch to the foreſide of the 
index, and another to the fide of the thumb next the 
former. Theſe communicate, at the ends of the fingers, 
with the neighbouring branches, as in the other fingers. 

This arch ſends hkewiſe ſmall rwigs to the interoſſeous 
muſcles, to the lumbricales, p.lmaris, and to other neigh- 
bouring parts; and, laſtly, to the integuments. 

The radial artery begins by detaching a ſmall branch. 
which runs upward like a recurrent toward the fold of 
the arm, and turns backward round the external condyle, 
communicating with the neighbouring branches from the 
trunk of the brachial artery, 

It runs down along, the inſide of the radius, between 
the ſupinator longus, pronator teres, and the integuments, 
Print branches to theſe muſcles, and likewiſe to the per- 
oratus, perforans, and ſupinator brevis. From thence 
it runs, in a winding courſe, towa ds th: extremity of 
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the radius, ſupplying the flexors of the thumb and pro- 
ator quadratus. 

Having reached the extremity of the radius, it runs 
nearer the ſkin, eſpecially toward the anterior edge of 
the bone, being the artery which we feel there when we 
examine the olfe. 

Ar the ot of the radius, it gives off a branch to the 
thenar ; and, after having communicated with the arch 
of the cubital artery in the palm of the hand, and ſet 


off ſome cutaneous branches at that place, it detaches 


one along the whole inrernal lateral part of the thumb, 

Afterwards it runs between the firſt phalanx and ten- 
dons of the thumb, to the interſtice between the baſis of 
this firſt phalanx, and of the firſt metacarpal bone, 
Where it turns to the hollow of the hand. 

At this turaing, it ſends off a branch to the external 
lateral part of the thumb, which having reached the end 
thereof, communicates, by a ſmall arch, with the branch 
which goes to the internal lateral part. 

It likewiſe ſends branches outward, which run between 
the two firſt bones of the metacarpus, and the two ten- 
dons of the radialis externus; and it communicates with 
an oppoſite branch of the cubitalis, together with which 
it furniſhes the exterral interoſſcous muſcles and integu- 
ments of the back of the band add convex fide of the 
carpus. 

Laſtly, the radial artery terminates, in its paſſage 0- 
ver the ſemi-interoſſeous muſcle of the index, near the 
baſis of the firſt metacarpal bone, and as it runs under 


the tendons of the flexor muſcles of the fingers, where 


it is joined to the arch cf the cubitalis. 

It ſends off another branch, which runs along the 
fore-part of the firſt bone of the metacarpus, to the con- 
vex ſide of the index, Where it is loſt in the integu- 
ments, 

The left Drarunacmartic artery goes out commonly 
from the aorta deſcendens, as it paſſes between the cru- 
ra of the ſmall muſcle of the diaphragm. The right 
diaphragmatic comes ſometimes from the neareſt lumbar 
artery, but molt commonly from the cæliaca. Theſe 
artenes likewiſe have the name of arterie phrenice. 

They appear almolt always in ſeveral ramifications on 
the concave or lower fide of the diaphragm, and ſeldom 
on the upper or convex ſide, They give ſmall branches 
to the glandular renales, or capſulæ atrabilaria. 

They ſend likewiſe ſmall branches to the fat which 
lies upon the kidneys, from whence they have the name 
of arteriz adipoſæ. 

Beſides theſe capital diaphragmatic arteries, there are 
others of a ſubordinate aſs, which come from the in- 
tercoſtales, mammatriz internæ, mediaſtinæ, pericardiz, 
and cæliaca. 

The cæliac artery ariſes anteriorly, and a little to the 
left hand, from the aorta deſcendens, immediately after 
its paſſage through the ſmall muſcle of the diaphragm, 
nearly oppolite to the cartale, between the laſt vertebra 
of the back, and the firſt of the Joins. "The trunk of 
this artery is very ſhort; and near its origin, it ſends off 
from the right fide two ſmall diaphragmaticz, though 
ſometimes there is only one, which goes to the right 
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hand, and is afterwards diſtributed both ways; commu- 
nicating with the other arteries of the fame name, which 
come from the intercoftales and mammariæ. The left 
branch ſends rami to the ſuperior orifice of the ſtomach, 
and to the glandula renalis cn the fame fide; the right 
pens the pylorus, and the renal gland on the right 

e. 

Immediatcly after this, the celiaca gives off a conſi · 
derable branch, named arteria ventriculi coronaria, and 
gaſtrica, or gaſtrica ſuperisr ; and then it preſently di - 
vides mto two large branches, one toward the right hand, 
named arteria hepatica; the other to the left, called 
ſplenica. 

The coronary artery of the ſtomach goes firſt to the 
left ſide of that organ, a little beyond the ſuperior ori- 
fice; round which orifice it throws branches, and alſo to 
every part of the ſtomach near it; and theſe branches 
communicate with thoſe which run along the bottom of 
the ſtomach to the pylorus. | | 

Afterwards it runs on the right fide of the ſuperior 
orifice, along the ſmall curvature of the ſtomach, almoſt 
to the pylorus, where it communicates with the arteria 
pylorica; and. turning towards the ſmall lobe of the li- 
ver, it gives off ſome branches to it, 

Then it advances, under the ductus venoſus, to the 
left lobe of the liver, in which it loſes itſelf near the be- 
ginning of the duct, having firſt given of fome ſmall 
branches to the neighbouring parts of the diaphragm and 
omcntum. 

As ſoon as the hepatic artery leaves the czliaca, it 
runs to the upper and inward part of the pylorus, in 
company with the vena portæ, ſending off two branches, 
a ſmall one called arteria pylarica, and a large one na- 
med pa#rica dextra, or pre major. 

The pylorica is ramified on the pylorus, and having 
diſtributed branches to the neighbouring parts of the ſto- 
mach, which communicate with thoſe of the right gaſtri- 
ca, it terminates on the pylorus, by an anaftomolis with 
the coronary artery of the ſtomach, 

The right gaſtric artery having paſſed behind and be- 
yond the pylorus, ſends out a conſiderable branch, na- 
med arteria duodenalis, or inteſtinalis, which ſometimes 
comes from the trunk of the hepatica, as we ſhall ſee 
hereafter. Afterwards this gaſtric artery runs along on 
the right fide of the great curvature of the ſtomach, to 
the neighbouring paris of which, on both fades, it diſtri- 
butes branches. | 

Theſe branches communicate with thoſe of the arteria 
pylorica, and of the coronaria ventriculi, and with the 
right gaſtro- e piploicæ, which furniſh the neareſt part of 
the omentum, and communicate with the meſenterica ſu- 

rior. After this, the right gaſtric artery ends in the 

fr, which is a branch of the ſplenica. 

The duodenal or inteſtinal artery runs along the duo- 
denum on the fide next the pancreas ; © both whach it 
furniſhes branches, and alſo to the neighbouring part of 
the ſtomach. 

The hepatic artery, having ſent out the pylorica and 
right gaſtrica, advances behind the ductus hepaticus, to- 
ward the veſicula fellis, to which it gives two principal 

ranches 
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branches called arterlæ cyſtice ; and another named Bla- 
ria, which is loſt in the great lobe of the liver. 

Afterwards, this artery enters the fiſſure of the liver, 
and joins the vena port, with which it runs within a 
membranous vagina, called capſule Glifeni, and accom- 
panies it through the whole ſubſtance of the liver by nu- 
merous ramifications, which may be termed arterie be- 
patice proprie. 

Before it enters the liver, it gives ſmall branches to 
the external membrane of this viſcus, and to the capſula 
Gliſſoni. 

Immediately after the origin of the ſplenic artery from 
the cæliaca, it runs toward the left hand, under the ſto- 
mach and pancreas, to the ſpleen. It adheres cloſely to 
the poſterior part of the lower fide of the panereas, to 
vhich it gives ſeveral branches, named arteriæ pancreatice. 

Near the extremity of the pancreas, under the left 
portion of the ſtomach, the ſplenic artery gives off a 
principal branch, called gaſtrica finiſtra or minor, 
which runs from left to right along the left portion of 
the great curvature of the itomach, giving branches to 
doth ſides of this portion, which communicate with thoſe 
of the coronaria ventriculi. | 
« This gaſtric artery ſends likewiſe another branch at 
leaſt ro the extremity of the pancreas, which commu- 
nicates with the other pancreatic arteries, It alſo ſup- 
plies the omentum with branches, termed paſtro-epi- 
ploice finijire; and then it communicates with the right 
gaſtrica ; and from this union, the ga(tro-epiploicz mediæ 
are produced, 

Afterwards, the ſplenic artery advances towards the 
ſpleen, in a courte more or leſs contorted; but before it 
arrives at that viſcus, it gives two or three branches to 
the large extremity of the {tomach, commonly called 
vaſa brevis; and one to the omentum, named epiploice, 

At the ſpleen, this artery divides into four or five 
branches, which enter that viſcus, after having given 
ſome ſmall twigs ro the neighbouring parts of the ſto- 
mach and omentum. 

The ſuperior meſepteric artery ariſes anteriorly from 
the lower portion of the deſcending aorta, a very little 
way below the celiaca, going out a little towards the 
Fight hand, but bending immediately afterwards to the 


Near its origin, it gives off a ſmall branch, which 
dividing into two, goes to the lower fide of the head of 
the pancreas, and neighbouring part of the duodenum, 
communicating with the inteſtinalis by ſmall arches, and 
areolz or maſbes. | 

Afterwards it paſſes over the duodenum, between this 
inveſtine and the meſeraic vein, between the two lamine 
of the meſentery; and then bending in an oblique direc- 
tion from left ro right, and from above downward, by 
very ſmall degrees, it advances toward the extremity of 
the ileum, By this incurvation, it forms a kind of long 
arch, from the convex fide of which a great many 
branches go out. 

Theſe branches are ſixteen or eighteen in number, or 
thereabours, and almoſt all of them are beſtowed on the 
ſmall inteſtines, from the lower third part of the duo- 
denum to the cœcum and colon. . 
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As they approach the inteſtines, all theſe branches 
communicate, firſt by reciprocal arches ; then by ariolz 
and maſhes of all kinds of figures; from which is de- 
tached an infinite number of {mall ramifications, which 
ſurround the inteſtinal canal, like an annular picce of net- 


work. 

The firſt branches from the convex (ide of the meſen · 
teric arch, which are very ſhort, ſupply the pancreas and 
meſocolon, and communicate with the duodenal artery. 
The laſt branches go to the appendicula vermiformis, 
— ſend a portion of an arch to the beginning cf the 

on. . 

The conſiderable branches from the concave fide of the 
meſenteric arch, are ſeldom above two or three in num- 
ber; but before they ariſe, a ſmall ramus goes out to 
the duodenum, and gives ſome very ſmall arteries to the 
pancreas. 

The firſt conſiderable branch from the concave fide of 
the arch goes into the meſocolon towards the right por- 
tion of the colon. 

The ſecond principal branch, having run for ſome ſpace 
through the meſentery, divides into three rami ; the fit 
of which goes to the lower part of the right portion of 


the colon, the fecond goes to the beginning of the colon 


and inteſtinum cæcum. 

The third ramus of the ſecond branch, having com- 
municated with the ſecond, gives ſmall! twigs to the cæ- 
cum, appendicula vernuformis, and extremity of the 
ileum. 

The tower meſcmeric artery goes out anteriorly from 
the aorta deicendeas inferior, about a finger's breadrh 
or more above the bifurcation, and below the tpermaric 
arteries; and having run about the length of an inch, 
or ſomething more, it is divided into three or four 
branches. | 

The firit or ſuperior branch, about an inch from its 
origin, divides into tuo ram; the firft of which runs 
along the left portion of the colon. The ſecond ramus 
having communicared with the firit, runs down upoa the 
ſame portion of the colon. 

The middle branch divides into two rami; one of 
which paſſes upward on the extremity of the colon, com- 
municating by arches with the ſecond ramus of the ſup-- 
rior branch; the other runs down on the extremity of 
the ſame inteſtine, 

The lower branch goes to the ſecond portion of the 
colon, or to both. 

It ſends another conſiderable branch downward, called 


arteria hemorrhoidalis interns, which runs down behind 


the inteſtinum re&um, to which it is diſtributed by ſe- 
veral ramifications. 

The renal arteries, commonly called emnlpente, are 
ordinarily two in number, and go out laterally from the 
inferior defcending aorta, immediarcly under the meſen- 
_ ſuperior, one to the right hand, the other to the 
ett. 

They run commonly without diviſion, and almoſt hori- 
zontally to the kidneys, into the depreſſions of which 
they enter by ſeveral branches, which form arches in the 
inner ſubltance of theſe viſcera. | 

riom thele arches, numerous ſmall rami go onr-46- 
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ward the circumference or outer ſutface of the kidneys. 

Ordinarily, the right renal artery paſſes behind the 

vena cava and renal vein on the other fide; and the left 
artery, firſt behind and then before the vein, 
The arteries of the renal glands, which may be term- 
ed arteriæ capſulares, ariſe ſometimes from the aorta 
above the arteria renalis, and give out the arteriz adipo- 
ſe, which go to the fat of the kidneys. Sometimes 
they come from the trunk of the cæliaca. The right 
capſular artery comes moſt commonly from the arteria re- 
nalis of the ſame fide, near its origin; the left from the 
aorta, above the tenalis. 

The ſpermatic arteries are commonly two in number, 
ſometimes more. They are very finall, and go out an- 
teriorly from the aorta deſcendens inferior, near each o- 
ther, about a finger's breadth below the arteriz renales, 
between the two melentericx, or between the renales 


'and meſentericz inferiores. 


They ſend off to the common membrane of the kidney 
ſmall branches, named arterine pe; and afterwards 
they run down upon the pſoas muſcles, on the fore - ſide 
of the ureters, between the two laminæ of the perito- 
num. | 

They give ſeveral conſiderable branches to the perito- 
nzum, and communicate both with the meſentericz and 
adipoſe, They likewiſe ſend ſmall arteries to the ureters. 

Afterwards, they paſs in men through the tendinous 
openings of the abdominal muſcles in the vagina of the 
peritonzum, and are diſtributed to the teſticles and epi- 


didymis, where they communicate with a branch of the 


iliaca externa. 

In women they do not go out of the abdomen, but 
are diſtributed to the ovaria and uterus, and communi- 
cate with branches of the hypogaſtrica, at the jagged ex- 
temities of the tubæ Fallopiane. 

'Fhe himbar arteries go out poſteriorly from the infe- 
rio deſcending aorta, in five or fix pairs, or more, much 
in the ſame manner with the intercoſtals. 

T bey may be divided into ſuperior and inferior. The 
ſuperior ſend ſmall branches to the neighbouring parts of 


the diaphragm and intercoſtal muſcles, and ſupply the 


place of ſemi-intercoltal arteries. 


They are diſtributed on each fide to the pſoas muſcles, - ; 
410 the quadrati lumborum, and to the oblique and tranſ- 


verſe muſcles of the abdomen ; and by performing the 
-vblique muſcles, they become external hypogaſtric arte- 
ries. They go likewiſe to the vertebral muſcles, and to 
the bodies of the vertebre, and enter the fpipal canal 
.thro the lateral notches, to g to the membranes, 
c, fucming ringe much in the manner with the 
zutei coltals, 

+ The arterimtfacrz go out 
part of the ioferiar deſcending aorta, at thi bifurcation. 
ITbey arc two, three, or four in number, and fometimes 
but one. "They, ae rampficd on the gs facrum, and on 
the neighbouring parts of the peritoneum, inteſtinum 
rectum, fat, &c. and enter the canal of that bone 


through 
the anterior holes, being there diſtributed toward each Ge. | 
[hey likewiſe ſend ſmall arteries to the faſciculi of 
nerves, which go out through the holes of the os facrum 
and they peverrate the inger ſubſtance of that bane. 
&.-v — | 
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The inferior deſcending aorta ends at the laſt verte- 
bra of the loins, and ſometimes higher, in two large la- 
teral branches, one on the right hand, the other on the 
left, called arterie iliace ; each of which is a common 
trunk to two other arteries of the ſame name. This bi- 
furcation lies on the anterior and left fide of that of the 
vena cava. a 

The primitive iliac arteries divaricate gradually as they 
deſcend, advancing obliquely toward the anterior and low- 
er part of the oſſa ilium, without any conſiderable rami- 
fication for about the breadth of three fingers, except a 
few very ſmall arteries that go to the os ſacrum. They 
likewiſe give ſmall arteries to the peritonzum, to the coats 
of the veins, and to the fat and ureters, 

The right iliac trunk paſſes firſt on the foreſide of 
the origin of the left iliac vein, and runs down on the 
foreſide of the right vein, almoſt to the place where it 
goes out of the abdomen, its courſe being there directed 
more inwardly. The left trunk goes down likewiſe be- 
fore the left vein, but lies a little toward the inſide as it 
leaves the abdomen. 

About three fingers breadth from their origin, each 
iliac trunk is divided into two ſecondary arteries, one ex- 
ternal, the other internal. The external artery has no 
particular name; the internal is termed 4ypogaſirica. 
The external iliaca on each fide runs down on the ili- 
ac muſcle to the ligamentum Fallopii, under which it 
goes out of the abdomen, In this courſe, it gives off 
only a few ſmall arteries to the peritonæum, and other 
parts near it ; but as it paſſes out of the abdomen under 
the ligament, it detaches two conſiderable branches, one 
internal, the other external, 

The internal branch is named arteria Pigefirica, and 
goes out anteriorly from the external iliaca. From thence 
it runs obliquely upward on the tendon of the tranſverſe 
muſcle towards the poſterior part of the rectus. 

Afterwards the epigaſtric artery runs up along the po- 
{terior or inner fide of this muſcle, ſending ramifications 
to the tendons of the neighbouring muſcles, &c. and 
then loſes itſelf by a true — þ of ſeveral ramiſi- 


cations, with the mammaria interna. | 


The external branch of the outer iliaca goes off late- 
rally from the outſide of that artery under the ligamen- 
tum Fallopii, and from thence to the internal labium of 
the os ilium, where it divides into two, and is ramiſied 


on the oblique and tranſverſe muſcles of the abdomen 


communicating with the arteria lumbaris. 

Beſides theſe two branches, the external iliaca gives 
off a ſmall ramus internally, under the ligament, which 
runs to the vagina of the ſpermatic rope; and ſometimes 
another ſmall twig goes from the outſide to the os ilium. 

The internal iliaca or hypogaſtrica, baving run a little 
more than a finger's breadth inward and backward, bends 
by ſmall degrees obliquely forward, and toward the out- 
fide; and afterwards contracting in its dimenſions, it ends 
in the umbilical artery, which ought to be looked upon 
as a true continuation of the trunk of the hypogaltrica, 

This arteria umbilicalis aſcends on the ſide of the 
bladder, and having detached ſmall rami ,to that viſcus 
and to the neighbouring parts of the peritonzum, Cc. 
it contracts, and in adults is quite cloſed up above the 
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middle of the bladder. It likewiſe gives branches to the 


&- 


Afterwards it aſcends in form of a ligament to the umbi- 
licus, where it joins the umbilical artery on the other 
fide 


uterus, and to the neighbouring — in both ſexes. 
io 


From the convex fide of the curvature of the hypoga- 

ſtric artery, four or five principal branches commonly go 
out very near each other, vz. iliaca minor, glutza, ſcia- 
rica, pudica communis, five pudica hypogaſtrica, and ob- 
turatrix. ; 
- The iliaca minor, the moſt poſterior of theſe branches, 
and which is often no more than a ramus of the glutæa, 
paſſes between the laſt two lumbar nerves, and divides into 
two rami, one of which enters the canal of the os ſacrum 
through the loweſt large anterior holes; the other paſ- 
ſes behind the muſculus pſoas, to which it gives twigs, 
and behind the crural nerve, being afterwards diſtributed 
to the iliac muſcle, and to the middle part of the inſide 
of the os ilium, penetrating into the ſubſtance of the bone 
ſometimes by one hole, ſometimes by more. 
The arteria glutæa is ſometimes the largeſt of all the 
hypogaſtric branches. Near its beginning it ſometimes 
ſends out the iliaca minor, and ſometimes the ſmall ra- 
mus that goes from that artery to the os ſacrum and o- 
ther parts fixed to that bone. Afterwards this artery 
goes out of the pelvis, in company with the ſciatic 
nerve, through the upper part of the great ſinus of the 
os innominatum, below the muſculus pyriformis, and is 
diſtributed, in a radiated manner, to the glutzus maximus 
and medius. 

In its paſſage, it gives ſome branches to the os ſacrum, 
os coccygis, muſculus —＋ the muſcles of the a- 
nus, and to the neighbouring parts of the inteſtinum 
rectum, forming a particular hzmorrhoidalis interna, It 
likewiſe ſends twigs to the bladder and parts near it; and 
detaches a pretty Ro branch, which runs down with 
the ſciatic nerve. ; 

The arteria ſciatica gives ſirſt of all ſome branches to 
the muſculus pyriformis, the quadrigemini, the os ſa- 
crum, Gc. and even to the inner fide of the os iſchium. 
It likewiſe detaches a branch, which runs under the 
muſculus quadratus, to the articulation of the os femoris. 
- The pudica communis, called commonly pudica inter- 
na, ariles ſometimes by a trunk common to it and to the 
glutza, and gives out two principal branches; the firſt 
of which paſſes through the great ſinus of the os ilium, 
in company with the glutza and ſciatica, and then di- 
vides into two rami. 

The firſt ramus goes behind the ſpine of the iſchium, 
between the two ligaments which he between that bone 
and the os ſacrum ; and runs on the inſide of the tuber- 
culum iſchii, all the way to the origin of the corpus ca- 
vernoſum penis. There it divides into ſeveral arteries, 
one of which goes to the ſphincter ani, vader the name 
of hemorrhoidalis exterra. 

The reſt are diſtributed to the neighbouring integu- 
ments, to the bulb of the urethra, and to the corpus 
cavernoſum penis; but the laſt of theſe arteries, or fa 
ther the extremity of this firſt ramus, runs from behind 
foreward, over the neck of the os femoris, and cummu- 
nicates with. a branch of the arteria cruralus. 
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The ſecond principal ramus, called commonly arteria 
padica externa, runs between the bladder and inteſtinum 
rectum, and is diſtributed in men to the veſiculæ ſemina- 
les, neck of the bladder, proſtate gland, and neighbour- 
ing parts of the rectum, 

Afterwards it runs under the os pubis on the ſide of a 
conſiderable vein, which lies directly under the ſymphy- 
lis; and it runs along the penis between this vein and a 
nerve, being diſtributed in its paſſage to the corpus ca- 
vernoſum, and communicating with the pudica minor, 
which comes from the cruralis. 

This ſecond branch of the pudica major goes off 
ſometimes ſeparately from the hypogaſtrica, eſpecially in 
women, being diſtributed to the lateral parts of the ute- 
rus, where it communicates with the ſpermatie artery, 
near the jagged extremity of the tuba Fallopiana, and 
to the neighbouring parts of the vagina, c. 

The arteria obturatrix perforates the obturator muſ- 
cles, and goes out of the pelvis at the upper part of the 
ligament of the foramen ovale, having fri ſent a ſmall 
branch over the ſymphyſis of the os ilium and os pubis, 
to the inguinal glands and integuments, | 

As it paſſes by the muſcles, it divides and is diſtribu- 
ted to the pectineus and triceps. It likewiſe ſends out 
another branch, which communicates with that branch 
of the ſciatica that goes to the articulation of the os fe- 
moris; and gives ſmall arteries to the holes in the neck 
of that bone, 0 

The iliac artery goes out of the abdomen, between the 
ligamentum Fallopii and tendon of the pſoas, at the u- 
nion of the os ilium and os pubis, and there it takes the 
name of arteria cruralis. 

It ſends off, firſt of all, three ſmall branches ; one of 
which, called pudica externa, goes over the crural veia 
to the ſkin and ligament of the penis, and to the inguinal 
— —— Gn with the pudica interna. The 

econd goes to the muſculus pectineus; and the third to 
the upper up of the ſartorius. All theſe branches fur- 
niſh hkewiſe the neighbouring anterior integuments. 
Afterwards the crural artery runs down on the head 
of the os femoris; and, by taking à particular turn, gets 
on the inſide of the crural vein, about three ſingets breadth 
from where it goes out of the abdomen, 

In changing its ſituation, it ſends out three conſider- 
able branches, one external, one middle, and one in- 
ternal, 

The external branch runs on the upper ſide of the 
thigh to the crurcus, vaſtus externus, reftus anterior, 
muſculus faſciz latz, and glutzus medius; ſending up a 
ramus to the apex of the great trochanter, which com- 
municates with the firlt principal ramus of the pudica 
N * ſciatica, 

middle branch runs down on the inſide of the 

thigh between the triceps muſcles, to which it gives ſe- 

veral rami, one whereof perforates the ſecond muſcle, 

and is diſtributed to the glutæus maximus, ſemi-nervo+ 

tus, ſemi-membranoſur, biceps, and to the neiglibbourii g 
inte ots. 

internal branch runs backward on the quadtipe- 

mini, towards the great trochanter; and having detach- 

ed a ramus, which gocs into the joigt of the os femoris, 
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it runs downwird, and gives rami to all the muſcles that 
lie on the backfide of that bone, one of which enters 


the bone itſelf on one ſide ot the linea aſpera. 


Having ſent off all theſe three branches, the arteria 
erur lis runs down between the ſartorius, vaitus inter- 
nus, and tticeps, giving branches to all the parts near 


it, It is covered by the ſartorius all the way to the 


lower part of the thigh, where it is inſlected backward 
over the triceps tertius a little above the internal condyle 
of the os femoris. Afterwards, continuing its courſe 
through the hollow of the ham, it is called arteria po» 
lib ea. Fe 

'The poplitea, while in the ham, is covered only by 
the integument, ſending off branches toward each fide; 
which run up upon the condyles, and communicate with 
the lower ramiſications of the arteria cruralis. 

It ſends rami to the joint of the knee, one of which 
at leaſt paſſes between the crucial ligaments. As it runs 
down, it ſends branches to the gaſtrocnemii and popli - 
teus; and having reached the backſide of the head of 
the tibia, it gives off two branches, one to each ſide. 

The firſt or internal branch ſurrounds the fore-part 
of the head of the tibia, paſſing between the bone and in- 
ternal lateral ligament; and beſides ſeveral other ramifi+ 
cations, ſends up a ſmall branch, which communicates 
with the arteries that lie round the condyles of the os fe- 
moris, a 

The ſecond or external branch runs over the head of 
the fibula, and between the head of the tibia and exter- 
nal lateral ligament of the knee, ſurrounding the articu- 
lation all the way to the ligament of the patella, and 
communicating with the branches which lie round the 
condyles of the os femoris, together with a branch of 
the firſt or internal ramus, 

Immediately after the origin of theſe rwo rami, and 
before the poplitea ends, it ſends a ſmall artery down on 
the backſide o the interoſſeous ligament, very near the 
tibia, into which it enters by a particular hole a little a- 
bove the middle portion of the bone. 

As the poplitea ends, it divides into two principal 
branches, one of which runs between the heads of the 
tibia and fibula, paſling from behind forwards on the in- 
teroſſcous ligament, where it takes the name of arteria 
tibialis anterior, The ſecond branch divides into two 
others; one internal and largeſt, called arteria peronea 
anterior ; the other poſterior and ſmalleſt, named arteria 
peronaa paſterior. 

The tibialis anterior, having paſſed between the heads 
oi the tibia and fibula, ſends ſmall branches upward and 
laterally, The ſuperior branches communicate with thoſe 
rami of the popliteus which lie round the articulation ; and 
the lateral branches go to the neighbouring parts. Afﬀ- 
terwards this tibial artery runs down on the ſoreſide of 
the interoſſeous ligament, toward the outſide of the tis 
bia, between the muſculus tibialis anticus and extenſor 

llicis, 
pep © 0 run laterally on the tibia for about two thirds 
of the length of that bone, it paſſes on the ſoreſide un · 
der the common annular ligament, and extenſor pollicis, 
to the articulation of the foot; giving off ſeveral ram 
both to the right and left hand, which communicate la- 
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terally with the tibialis poſterior and peronza poſterior, 
{2 that theſe two bones are in a manner ſurrounded by 
arteries, | 

At the joint of the foot, it ſends out branches which 
ren between the a{tragalas and os calcis, being diſtributed 
to the articulation and ro the bones of the tarſus. 

Having pailed the fold of the foot, it ſends off, to- 
ward both ſides, other rami, which communicate with 
the polterior tibialis and peronæa; all theſe branches 
making a kind of circles round the tarſus, = 
Afterwards the anterior tibial- artery advances on the 
convex fide of the foot, as far as the interſtice between 
the firſt and ſecond metatarſal bones; between the heads 
of which it ſends a large branch, which perforates the 
ſuperior interoſſeous muſcles, and, joining the tibialis 
poſterior, forms an arch on the fide of the foot. 

It likewiſe ſends two or three conſiderable branches 
over the other metatarſal bones, which go to the reſt of 
the interoſſeous muſcles, integuments, Oc. and commu- 
nicate with eich other. . 

Laſtly, This artery terminates by two principal 
branches, one of which goes to the thenar and inſide of 
the great toe: the other is ſpent upon the cutlide-of the 
great toe, and the inſide of rhe ſecond toe. b 

The tibialis poſterior, called likewiſe ſuralis, runs 
down between the ſolei, tibialis poſticus, flexor digito- 
rum communis, and flexor pollicis; giving branches to 
theſe muſcles, to the tibia, and to the marrow of that 
bone, through a particular canal in its poſterior and up- 
per part, ; 
. Aﬀterwards it runs behind the inner ankle, communi- 
cating with the tibialis anterior, and ſurrounded by the 
neighbouring veins ; and paſſes to the ſole of the foot 
between the concave fide of the os calcis and thenar maſs 
cle, where it divides into two branches, one large or ex- 
ternal, the other ſmall or internal. V4» 

The great branch, or arteria plantaris externa, paſſes 
on the concave fide of the os calcis obliquely under the 
ſole of the foot, to the baſis of the fifth metatarſal bone; 
and from thence runs in a kind of arch toward the great 
toe, communicating there with the tibialis anterior, which 
perforates the interoſſcous muſcles. 

The convex fide of this arch ſupplies both ſides of the 
laſt three toes, and the outſide of the fecond toe, form ; 
ing ſmall communicating arches as in the hand, 

The ſmall branch, or arteria plantaris interna, having 
reached beyond the middle of the ſole of the foot, is di. 


vided into two; one of which goes to the great toe, 


communicating with the ramus of the tibialis anterior; 
the other is diftribured to the firſt phalanges of the 

toes, communicating with the ramitications from the arch 
already mentioned, 

The arteria peronza runs down on the backſide of the 
fibula, between the ſoleus and flexor pollicis, to which, 
2 to the neighbouring parts, it gives rami in its paſ- 

age. 

Glaring reached to the lower third of the fibula, 
it ſends off a conſiderable branch, which runs in between 
the tibia and that bone, paſſing between their extremities 
from behind forward, below the interoſſeous ligament, 
and is diſtributed to the inte uments of the rarſus. + 
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. Laſtly, the its courſe downward, 
on the backſide of the fibula, as far as the os calcis, 
forms an arch with the tibialis poiterior, berween the a- 
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two kinds of arteries, the aorta and arteria pul- 
monaris, returns by three kinds of veins, called by ana- 
tomiſts vena cava, 'vena porte, and vena pulmonaris. 
The vena cava carries back to the right auricle of the 
heart, the blood conveyed by the aorra to all parts of the 
body except what by the arteriæ coronariæ cordis. 


It receives all this blood from the arterial ramifications in 


part directly, and in part indirectly. 

The vena porte receives the blood carried to the 
floating viſcera of the abdomen by the arteria czliaca 
and the two meſentericz, and conveys it to the vena 
hepatica, and from thence to the vena cava. 

"The vena pulmonatis conveys to the pulmonary ſinus, 
or left auricle of the heart, the blood carried to the 
langs by the arteria pulmonaris, 

» We commonly talk of the vena cava in general, as if 


it were but one vein at its origin, ot had but one com- 


mon trunk; whereas it goes out from the right auricle 
of the heart by two large ſeparate trunks, in à direction 
almoſt pe icularly oppoſite to each other, one run- 
ming upward, called venz cava faperiar'; the other down- 
ward, called vena rava' inferior. 

The vena cuva ſuperior is diſtributed chiefly to the 
thorax, head, and u 


tle'to the parts below the diaphragm. 


The vena cava inferior is diſtributed chiefly to the ab- 


domen and lower extremities, and but very hrtle to the 


parts above the diaphragm 
"The trunk of each of theſe two veins ſends off, much 


in the ſame manner with the arteries, a certain number of 


—— or capital branches, which are afterwards rami- 
in different manners. Fach trunk terminates after- 
wards by a bifurcation or a diviſion into two ſubordinate 
trunks, each of which gives off other principal branches, 
ending in a great anmdur: of imall truoks, rami, and ta- 
yo ny 

The ſuperior vena cava runs up from the auri- 
cle of the heart, almolt in a . courſe, * two 


— breadth, lying within the pericardium, in the 
right fi de of the trunk of the aorta, nne. 
— 

goes out of the . iu be ivelined a l- 


the — hind; and then runs up as high as the car- 


rege of the firſt true rib, and a little higher than the 
Vor. I. No. 10. 3 
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7 From thence it runs outward, and a little above the 


outer ankle communicates with the tibialis anterior . 


an arch, which ſends ſeveral ſmall camifications to the 
neighbouring parts. 
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curvature of the aorta, At. this it terminates by 
a bifurcation or diviſion into two large branches or ſub- 
ordinate trunks, one of which runs toward the left hand, 
the other toward the right. 

Theſe two branches are named ſubelaviæ, as lying be- 
hind the claviculæ. 

The trunk of the ſuperior cava, from where it leaves 
the pericardium to the birfurcation, ſends out anteriorly 
ſeveral ſmall branches. Theſe branches are the vena 
mediaſtina, pericardia, diaphragmauca ſuperior, thymica,/ 
mammaria interna, and trachealis, 

All theſe ſmall branches from the trunk of the cava 
ſuperior are termed _— and their fellows on the o- 
ther ſide, called fniſfre, do not ariſe from the trunk, 
bur from the left ſubclavia. 

Polteriorly, a little above the pericardiam, the trunk 
of the ſuperior cava ſends out a capital branch, called 
vena ag, or vena ſine 2 which runs down on the 
right fide of the bodies of the vertebrz dorſi, almoſt to 
the diaphragm ; giving off the greateſt part of the vc 
— and lanibares fi uperiores. 

The two ſubelavie run laterally or toward each fide,” 
and terminate as they go out of the thorax, ar 
firſt rib and clavicula. 

The right ſubclavian, which is the ſhorteſt of the ow 
commonly ſends out four capital branches; the jugula- 
ris externa, jugularis interna, vertebralis, and axillaris. 

The left ſubclavian being longer than the right, gives 
off, firſt of all, the ſmall veins on the left ſide, an- 
ſwering thoſe on the right ſide that come from the trunk 
of the ſuperior cava, viz. the mediaſtina, pericardia, 
diaphragmatica ſuperior, thymica, mammaria ee, 

trachealis. 

Next to theſe ſmall veins, called fniftre, it eben 
another {mall branch, called intereoftalis ſuperior finiſe 
tra, and then four large branches like thoſe from the 
right ſubclavian, viz. the jugularis externa, jugularis 
interna, vertebralis, and axillaris, which are termed - 


niftre. 
The external jugular veins are diſtributed to 
the outer parts 0 the throat, neck and head; and fend 


a ſmall vein to the arm, named ceophalica, which allits 
in forming a large one of the ſame name. 
| The ioternal jugular veins go to the internal parts of. 
the neck and bead, x. with the Gouſcs __ 
. 3 
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the dura mater, and in ſeveral places with the external 
jugular veins. 

- The vertebral veins paſs through the holes in the tranſ- 
verſe apophyſes of the vertebrz of -the neck, ſending 
branches to the neck and occiput. They form the ſinus 
venales of theſe vertebrz, and communicate with the ſi- 
nuſes of the dura mater. 

The axillary veins are continuations of the ſubclaviz, 
from where theſe leave the thorax, to the axillæ. They 
Powe the mammariæ internæ, thoracicæ, ſcapulares or 

umerales, and a branch to each arm, which, together 
with that from the external jugularis, forms the vena 
cephalica. f | 

Afterwards the axillary vein terminates in the princi- 


pal vein of the arm, called bafilica; which, together 


with the cephalica, is diſtributed by numerous ramifica- 
tions to all parts of the arm, fore-arm, and hand, 

The portion of the inferior vena cava contained in the 
pericardium is very ſmall, being ſcarcely the tweltth part 
of an inch on the fore-part, and not above a quarter of 
an inch on the back part. From thence it immediately 
perforates the diaphragm, to which it gives the venæ 
diaphragmaticz inferiores or phrenicz, 

t paſſes next behind the liver, through the great 
ſinus ot that viſcus, to which it furniſhes ſeveral branches, 
termed venæ hepatice. | 

In this courſe it inclines a little toward the ſpina 
dorſi and aorta inferior, the trunk and ramifications of 
which it afterwards accumpanies in the abdomen, all the 
way to the os ſacrum. | | 

Thus the inferior cava ſends out on each fide, in the 
fame manner with the aorta, the venz adipoſe, renales, 
ſpermatice, lumbares, and ſacræ. Having reached to 
the os ſacrum, it loſes the name of. cava, and termina- 
ting by a bifurcation, like that of the deſcending aorta, 
it forms the two vent iliace. | 

Theſe iliac veins having given off the hypogaſtrice, . 
with all their ramifications, to the. viſcera of the pelvis, 
and to ſome other external and internal. neighbouring: 

rts, go out of the abdomen, under the ligamentum Fal- 
f and there take the name of venæ crurales. 

Each crural vein {ends off numerous ramifications to all 
the lower extremity. | | 

The vena azygos or fine part is very conſiderable, and 
ariſes poſteriorly from the ſuperior cava a little above the 


pericardium, 


It is immediately afterwards. bent backward over the 


arigig of the right lung, forming an arch which ſurrounds 
the great pulmonary veſſels on that (ide. 
From thence it runs down on the right fide of the 


yertebre dorſi on one fide of the aorta, and before the 
Jrercot arteries; and getting behind the diaphragm, 


terminates by a very ſenſible anaſtomoſis, ſometimes 
with the vena. renalis, ſometimes with a neighbouring 
lumbar vein, and ſometimes immediately with the trunk 
of the cava inferior, ; 

The vena er. ſends out two or three ſmall veins 
from tbe top of the arch, one of which goes to the 
aſpera arteria; the others. partly to the ſpera artera, 
and partly to tbe bronchia, by the name of veuz 


R 


- 
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bronchiales, accompanying the ramifications of the broo- 
chial artery. IE | | | 9 

Aſterwards the azygos detaches from the extremity 
of the arch a ſmall trunk common to two or three ſmall 
veins, called intercoſtales ſuperiores dextræ, which brin 
back the blood from the firſt three ſeries of intercoſt 
muſcles, and from the neighbouring part of the pleura. 

Theſe intereoſtal veins tend branches through the in- 
tercoſtal muſcles to the ſerratus ſuperior poſticus, ſerra- 
tus major, ©c. and afterwards they run along the in- 
terſtices between the ribs, communicating with the venæ 
mammariæ. 

They hkewiſe ſend {mall branches backward to the 
vertebral muſcles and canal of the ſpine, where they 
communicate with the venal circles, or ſinuſes which 
bring back the blood from the medulla ſpinalis. 

As the azygos runs down, it ſends off the inferior 


intercoſtal veins on the right fide, one going to each ſe- 


ries of intercoſtal muſcles. Theſe veins run along the 
lower edges of the ribs, and perforate the muſcles by 
branches, which go ta the poſterior and external part of 
the thorax. | | 

They communicate with the vene thoracicz, and moſt, 
commonly with the manamaria interna; and laſtly, more 
or leſs with each other, by perpendicular branches, near, 
the poſterior extremities of the ribs. — T 

The azygos ſends off likewiſe the left intercoſtal veins, 
but ſeldom the whole number; ſor the ſuperior veins- 
come often from the left ſubclavian, , The inferior in- 
tercoſtal veins, to the number of {ix or ſeven, come often 
from the trunk of the azygos; and running between the 
aorta and vertebræ, they fend off almoſt the ſame ramih- 
cations with che veins on the right ſide, and likewiſe 
ſome to the eſophagus. 8 vl. T 

The azygos, having reached below the laſt-rib, ſends 
off a large branch, which bending. outward, , perforates 
the muſcles of the abdomen, is. raonfied between their 
different planes, and communicates with the like ramiſi- 
cations of the laſt or laſt two iptercaſtal veins. * 

Tue pectorales interna, are {mall veins. diſpoſed in 
pairs toward the right and leſt hand, behind the ſternum 
and parts near it, including the djapbragmatice ſuperi- 
ores, or pericardio-diaphragmaticz, mediaſtinz, mam - 
mariæ interoe, thymice, pericardiz, and gutturales or 
tracheales. 109.09 | 7 

The right vena mediaſtina goes out anteriorly from 
the trunk of the ſuperior cava, a little above the origio. 
of the azygos; the left comes from the fubclavia. 

The right ſuperior diaphragmatica, or pericardio-dia- 
— comes anteriorly from the root of the bi · 
urcation near the mediaſtina; and is diſtributed, by ſe- 
veral branches, to the upper, fore, and back parts of. 
the pericardium, communicating with thoſe of the left 
diaphragmatica. The left ſuperior diaphragmatica comes 
from the left ſubclavian, a litile below the origin of the 
mammaria, | 

The right internal mammaria ariſes anteriorly from 
the vena cava, a little below the angle of the birfurca- 
tion, It runs along the neareſt internal or polterior edge 
of the ſtetaum. and on the cartilaginous . 
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the right ribs, together with the artery of the ſame name. 
Having reached near the 2 it ſends it a branch 
which runs toward the tendinous plane, and communi- 
cates with the common diaphragmatic veins. 

Afterwards this mammary vein gives ſmall branches to 
the mediaſtinum, and others between the ribs to the in- 
teguments ; of which thoſe that paſs between and under 
the cartilages of the laſt true ribs, run down on the in- 
ner or —— ſide of the muſculi recti abdominis, be- 
ing ramified among their fleſhy fibres, and communica- 
ting with the epigaſtric veins by ſeveral ſmall twigs. 

e left internal mammaria ariſes anteriorly from the 
left ſubclavian, oppolite to the cartilage or anterior ex- 
tremity of the Grit true rib, 

The right veaa thymica, when it ariſes ſeparately, 
* out from the bifurcation; and when it is wanting, 
thymus, from whence it takes its name, is furniſhed 


the gutturalis, or ſome other neighbouring vein. 


is vein often reaches no lower than che inferior part 
of the thymus; and the left vein of the ſame name 
comes from the left ſabclavian, almoſt oppoſite to the 
ſternum. | 
_ The right pericardia ſeems to go out rather from the 
origin of the right ſubclavian, than from the trunk of 
the ſuperior cava, It goes to the upper fide of the pe- 
ricardium, and other neighbouring parts. 
The right gutturalis or trachealis goes out from the 
art of the bifurcation, above the mammaria of the 
> og ſometimes more backward, and ſometimes 
from the ſubclavia, It is diſtributed to the glandulze 
thyroidez, trachea arteria, maſculi ſterno - hyoidæi, 
thymus, and glandulæ bronchiales. It communicates, 
by lateral branches, with the internal jugular vein, The 
left gutturalis comes from the upper or polterior part of 
the left ſubclavian, near its origy. 
The right ſubclavian vein is very ſhort, and its courſe 


very oblique, ſo that it appears to riſe higber than the 


left vein. It ſends off, firſt of all, four large branches, 

viz. the vertebralis, which is the firſt and molt poſterior ; 

the jugularis interna, jugularis externa, and axillaris. 
The left ſubclavian ſeems to aſcend but very little after 


the bifurcation; and, in this courſe, it covers the origin, 


of three large arteries, which come from the curvature 


of the aorta, It ſends off four large branches, beſides. 


the ſmall pectoral veins, and receives the ductus thora- 
cieus. a 

It likewiſe gives off, before its principal diviſion, a 
ſmall trunk for the left ſuperior intercoſtals, and this in- 
tercoſtal trunk furniſhes hkewiſe the left bronchialis. 

Each ſubclavian vein, near the middle of the clavi- 
eula, ſends off a branch, called cephalica, which de- 
ſcends near the ſurface of the body, between the del- 
toides and pectoralis major. 

Each external jugular vein ariſes from the ſubclavian 
on the ſame (ide, ſometimes from the axillaris, and ſome- 
times from the union of theſe two veins. They run up 
between the muſculus cutaneus and ſterno-maſtoideus, 

Sometimes they are double from heir very origins; 
and when they are ſingle, each of them divides atter- 
wards into two, one anterior, and the other poſtericr; or 
rather ſuperior, The anterlor vein goes to the thioat 
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and face, running up toward the angle of the lower jaw, 
and the poſterior goes to the temples and occiput. 

The anterior external jugular vein is often a branch of 
the jugularis interna, and ſometimes it comes from the 
vena axillaris. + 

It runs up toward the lateral part of the lower jaw, 
between the angle and the chin, and ſends ſeveral branches 
forwards, backwards, and inwards, 

Polteriorly it gives, (1.) A large branch on the fide of 
the upper part of the larynx, which communicates with 
the jugularis interna, and likewiſe with a large ſhort 
branch of the jugularis externa poſterior. (2.) A ſmall 
branch, which has the ſame communication, but which 
is not always to be found, (3.) Another ſmall branch a 
little below the lower jaw, which communicates with the 
jugularis externa poſterior. f 

Anteriorly it ſends ſeveral branches to the muſcles of 
the larynx, ſterno-hyoidzi, thyro-hyoide, and to the in- 
teguments; and below the larynx it ſends communica- 
ting branches to the jugularis cxterna anterior of the o- 
ther ſide. | 

A little higher, oppoſite to the cartilago-thyroides, it 
gives off a tranſverſe branch, which runs on the anterior. 
and lower part of the muſculi ſtetno · maſtoidæi, and com- 
municates with the jugularis of the other fide. "1 

The ſuperior and inferior tranſverſe branches commu- 
nicate on each ſide by branches more or leſs perpendicu- 
lar, and ſend a ſmall branch to the muſculus quadratus 
of the chin, to the muſculus cutaneus and integuments. 

It ſends another large branch anteriorly toward the 
ſymphy ſis of the lower jaw, which, after baving ſuppli- 
ed the maxillary glancs, is diſtributed to the digaitric, 
muſcle, to the chin and under lip. 

loteriorly, at the ſame place, it ſends out a large branch, 
which furmihes the glandulæ ſublinguales, runs down to- 
ward the cornua of the os hyoides, to communicate with 
ſome branches of the jugularis interna, and fends ſeveral 
rami to the tongue, ben rarings, It gives off 
likewiſe a ſmall branch, which running upon the muſcu- 
lus labiorum triangularis, to the commiſſure of the lips, 
is diſtributed to the neighbouring parts, 

The ſame branch which gives out the vena ranine, 
detaches another to the lateral parts of the ſeptum palati, 
which is diſtributed to the amygdalz, and to the uvula, 
and ſends rami forward to the membrane which lines the, 
arch of the palate. Another branch goes out from it to- 
V pterygoidzus internus, periltapbylini, aud cephalo- 

ryngei. | 

2 the trunk of the anterior external jugular 
vein runs up on the muſculus triangularis, where it re- 
ceives the name of vena triangularis, in a winding courſe, 
from the angle of the lower jaw to the great or internal 
angle of the orbit, ſending Hanches on each fide to the, 
muſcles and integuments. ; 

The trunk of the 'vena angularis having reached the 
bones of the noſe, fends out a branch through the lateral. 
cartilages of the noſc, which is diſtributed to the nares ;. 
and another which runs down in a winding cuurle to the 
upper lip. 

At the 2 or inner angle of the eye, the ſame trunk 

ſeods off lev<ral other brauches; the fult of which goes 
0 
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to the root of the noſe, and communicating with its ſel- 
low from the other ſide, gives ſeveral ſmall veins to the 
holes of the oſſa naſi. 

- The ſecond branch runs up on the fore-head, by the 
name of vena fſrontalis, and is diſtributed to each fide. 
The third branch enters the orbit in a winding courſe, 
on one fide of the cartilaginous pulley, and communi- 
cates with the ſinuſes of the dura mater, by the orbitary 
ſinus of the eye. 

The fourth branch goes along the muſculus ſuperci- 
liaris and the upper part of the orbicularis, to the ſmall 
or external angle of the eye, to communicate with the 
vena temporalis, and with that vein which runs along the 
lower part of the orbicular muſcle. 

The poſterior or ſuperior external jugular vein runs up 
toward the parotid gland, and lower anterior part of the 
eye, giving out ſeveral branches toward each fide. 

At its origin it ſends out poſteriorly, a principal 
branch, with its ramifications, to the muſcles which co- 
ver the ſcapula and joint of the humerus, commonly 
called vena muſcularit. | 


A little higher, it gives off the vena cervicalis, which 


goes to the vertebral muſcles of the neck. 


* 


Near the cervical vein, but a little more outward, it 


gives off ſometimes the ſmal{ vena cephalica, which runs 
down between the pectoralis major and deltoides, and u- 
nites with the vena cephalica of the arm. 

+ Backward it detaches the vena occipitalis, which is di- 
ſtributed on the occiput ; it likewiſe ſends out-a ſmall 
vein, which enters the cranium by the poſterior maſtoid 
hole, and terminates in one of the lateral ſinuſes of the 
dura mater. 

Having reached as far as the parotid gland, it forms 
communications with the anterior external jugular, under 
the angle of the lower jaw; and then paſſes through the 
parotid | nr berween that angle and the condyle, gi- 
ving off a large branch which communicates with ano- 
ther branch common to the internal and anterior external 
jagulars. , | 

Afterwards it paſſes before the ear, taking the name of 
vena temporalis, which is diſtributed to the temples and 
lateral parts of the head, towards the occiput and fore- 
head 


The temporal vein of one fide communicates, above, 
with its fellow on the other fide; before, with the vena 
frontalis; and behind, with the vena occipitalis, Oppo- 
ſire to the ear, it gives out a large branch, one ramus of 
which runs under the lower edge of the zygoma, and 
then returning, communicates w:th another ramus from 
the ſame jugularis, a little below the cendyle of the low- 
er jaw. 

Behind this condyle, it gives branches to the temporal - 
muſcle, to the neighbouring parts of the upper jaw, and 
to the inſide of the lower jaw. 

The internal jugular vein is che largeſt of thoſe that 
go to the head. 

It runs up behind the ſterno-maſtoidzus and omo-hj- 
oidæ us, which it croſſes, along the ſides of the vertebræ 
of the neck, by the edge of the longus colli, to the fol- 
Jula of the foramen lacerum of the baſis cranii, 

The fiſt branches which it ſends of are ſmall, and go 
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to the thyroid glands. About two fingers breadth high- 
er up, it deraches a middle-f1zed branch, which runs la- 
terally towards the larynx, and may be named vena gut- 
turualis. : 

This guttural vein divides chiefly into three branches ; 
the loweit of which goes to the thyroid gland and neigh- 
bouring muſcles ; the middle branch to the larynx, muſ- 
culi thyroidzi, Oc. and the third runs upward to the 
great communication between the two jugulares, 

About the fame diſtance upward, almoit oppoſite to 
the os hyoides, the internal jugular gives another branch, 
which ſends rami to the muſcles belonging to that bone, 
and others which communicate with the foregoing branch. 
This other branch runs upward toward the parotid gland 
and angle of the lower jaw, where it ſends communica- 
ting branches forward and backward to the two external 
jugulares. * 3 

The internal jugular ſends another branch backward, 
which is diſtribured*to the occiput, where it communi- 
cates with a branch of the vertebralis, and, through the 
poſterior maſtoid hole, with the lateral finus of the du- 
ra mater. ; a 

© Afterwards it reaches the foramen lacerum of the ba- 
fs cranii, bending a little, and ſending off ſmall twigs to 

the pharynx and neighbouring muſcles. 2 a 

he vertebral yein ariſes polteriorly from the ſubcla-* 
via or axillaris, ſometimes by two (tems. 

* The firlt and principal ſtem gives out a branch, called 
vena cervicalis, which is diſtributed to the neighbourin 
muſcles, and afterwards runs up through the holes of the 
tranſverſe apophyſes of the vertebræ colli. 2 

1 he other item of the vertebral vein runs up on the 
fide ot the vertebræ; and having reached the fourth, or 
ſometimes higher, it runs in between the tranſverſe apo- 
phyles of that vertebra and the fifth, to join the anker 
principal ſtem. | 

Thus the vertebral vein accompanies the artery of the 
ſame name, lometimes in one trunk, ſometimes in ſeveral 
ſtems, through all the holes of the tranſverſe apophy:es of 
the vertebre colli, all the way to the great foramen oc- 
cipitale, cammunicating with the occipital veins and ſmiall 
occipital ſinuſes of the dura mater. f 

In its paſſage it gives off one branch, which enters by 
the poſterior condyloid hole of the os occipitis, and com- 
municates with the lateral ſinus of the dura mater. 

As theſe veins run througli the holes lu the tranſverſe 
apophyſes, they ſend branches forward to the anterior 
muſcles of the neck, and to the ſmall anterior muſcles of 
the head. A 

Other branches go likewiſe outward and backward to 
the muſculi tranſverſales and vertebrales colli; and in- 
ward to the great canal of the ſpinal marrow, where they 
— ſinuſes, which communicate with thoſe on the other 


Theſe vertebral ſinuſes are pretty numerous, and pla- 
ced one above another all the way to the occiput; the 
lower communicate with the upper; and at the great 
foramen of the os occipitis there is a communication be- 
tween them and the occipital ſinuſes of the dura mater, 

The ſubclavian vein having ſent off the branches al- 
ready deſcribed, goes out of the thorax, and Pn 
ore 
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fore the anterior portion of the muſculus ſcalenus, and 
between the firſt rib and the clavicle, to the axilla, 
Through this courſe it takes the name of vera axillaris, 
and gives off ſeveral branches, the chief of which are 
the venæ muſculares, thoracice, and vena cephalica. 

The muſculares, are diſtributed to the middle portion 
of the muſculus trapezius, to the angularis, infra-ſpina- 
tus, and ſubſcapularis; and as ſome of theſe branches 
go to the ſhoulder exteriorly, others interiorly, the ve- 
nz ſcapulares are diſtinguiſhed into external and internal. 

A little before the axillans reaches the axilla, it ſends 
out the venæ thoracicæ, one of which is ſuperior, called 
alſo mammaria externa, and the other inferior, Ir like- 
wiſe ſends rami to the muſculus ſubſcapularis, teres ma- 
jor, teres minor, ſupra - ſpinatus, latiſſimus dorſi, ſerra- 
tus major, pectoralis minor, pectoralis major, and to the 
glands of the axilla. x 

The axillaris having reached the ſide of the head of 
the os humeri, produces a branch, named vena cephalica, 
and afterwards runs along the arm by the name of vena 
baſilica. 

The cephalic vein, which is a branch of the axillaris, 
at a ſmall diſtance from its origin, joins the ſmall cepha- 
lica, which runs down from the ſubclavia, or jugularis 
externa. 

The great cephalica runs down between the tendons 
of the lait mentioned muſcles, and along the outer edge 
of the external portion of the biceps ; communicating 
ſeveral times with the vena baſilica, and ſending fmall 
rami on each fide, to the neighbouring muſcles, tat and 
ſkin, 

A little below the external condyle of the os humeri, 
it detaches a branch backward, which runs up between 
the muſculus brachialis and the upper portion ot the ſu- 
pinator longus, and afterwards bends back between the 
os humeri and anconzus externus, where it communt- 
cates with ſome branches of the baſilica, 

Having reached very near the fold of the arm, it is 
divided into two principal branches, one long, the other 
ſhort, The long branch is named radialis externa, and 
the ſhort one may be called mediana cephalica, to diltin- 
guiſh it from another mediana, which is a ſhort braach 
of the baſilica, 

The external radial vein runs along the radius berween 
the muſcles and integuments, giving off branches towards 
both ſides, which communicate with other branches of 
the ſame vein, and with ſome from the baſilica. 

The mediana cephalica runs down obliquely toward 
the middle of the fold of the arm, under the integu- 
ments, and over the tendon of the biceps, where it joins 
a ſhort branch of the ſame kind from the baſilica, 

From this anaſtomoſis, a conſiderable branch goes out, 
which runs down on the fore-arm, uniting on one fide 
with the vena cephalica, and communicating on the 0- 
ther with the baſilica, by ſeveral irregular arcoly. The 
name of mediana is given to this large branch, as well 
as to the two ſhort ones, by the union of which it is 
formed, 

From this union of the two lateral medianz, and 
ſometimes from the origia of the mediana media, a 
branch goes out, which runs down on the inſide of the 
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fore-arm, oppoſite to the interroſſcous ligament, and is 
called vena cubiti profiinda. It goes to the neighbour- 
ing muſcles, and communicates with .the other veins of 
the fore-arm, The mediana cephalica ſometimes ſends 
eown a long branch, called rad:alis interna, which hes 
almoſt parallel to the radialis externa. | 

Afterwards the cephalica, having reached the extre- 
mity of the radius, is diſtributed, by numerous areolz, 
almoſt in the ſame courſe with the radial artery, 

A particular branch goes out from it, which runs more 
or leſs ſuperficially between the thumb and metacarpus, 
by the name of cephalica pollicis, The areolæ furniſh 
the interroſſeous muſcles and integuments, and commu- 
nicate with a ſmall ramus from the baſilica, called by the 
ancients Sa/vatelia. ; 

The baſilic vein ſends off firft of all, under the head 
of the os humeri, a pretty large branch, which paſſes al- 
molt tranſverſely round the neck of that bone, from 
within backward, and from behind outward, running 
upon the ſcapula, where it is ramified on the deltoides, 


-and communicates with the venz ſcapulares externe. 


This branch may be named vena ſub-humeralis, or ar- 
ticularis, 

This articular vein ſends down two principal branches, 
one of which runs alang the inſide of the bone, to which, 
and to the perioſteum, it gives {mall veins, The other 
turns forward, toward the middle of the arm between 
the bone and the biceps, and communicates with the ce- 
phalica. | 

Below the neck of the os humeri, near the hollow of 
the axilla, and behind the tendon of the pectoralis ma- 
jor, the baſilica ſends out a conſiderable branch, which 
runs down on the fide of the brachial artery, and fur - 
niſhes the neighbouring muſcles on both ſides. This vein 
is named profunda brachii. 

Immediately afterwards, the baſilica detaches two or 
three ſmall veins, which run down very cloſely joined to 
the brachial artery, ſurrounding it at different diſtances 
by ſmall twigs which communicate with each other. 

Theſe ſmall veins, which often ariſe from the profun« 
da-ſuperior, communicate with the baſilica and cephalicaz 
and having reached the fold of the arm, they divide like 
the artery; and the ſame divitions are continued along 
the whole fore- arm. 

Afterwards the baſilica continues its courſe along the iu - 
fide of the os humeri, between the mulcles and integuments, 
forming many communications with the vena profunda and 
cephalica, and ſupplying the muſcles and integuments. 

Having med the inner condyle, and having ſent off 
obliquely, in the fold of the arm, the mediana baſilica, 
it runs along the ulna, between the iateguments and muſ- 
cles, a little toward the outſide, by the name of cabita« 
lis externa. 

The baſilica having at length reached the extremity of 
the ulna, ſends ſeveral branches to the convex fide of 
the carpus; one of which, named Salvate//a, goes to 
that fide of the little finger next the ring finger, having 
firlt communicated with the cephalica, by means of the 
venal arcole conſpicuous on the back of the hand. In 


the other fingers this vein fullows nearly the ſame courſe 


SF 


with the artcrics. 
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In general, the external or ſuperficial veins of the fore- 
arm are larger than the internal, . 

The inferior VE Cava having run down about a quar- 
ter of an-inch from the right auricle of the heart, with- 
in the pericardium, pierces that membrane and the ten- 
dinous portion of the diaphragm, 

At this place it gives off the venz diaphragmaticæ, or 
phrenicz, which are diſtributed to the diaphragm, and 
appear chiefly on its lower ſide, one towards the right 
hand, and one towards the left. The right vein is more 
backward and lower than the left. The left is diſtribu- 
ted partly to the pericardium, and partly to the dia- 
phragm ; and ſometimes they ſend rami to the capſulæ 
renales, 

The inferior cava h:iving perforated the diaphragm, 
paſſes through the poſterior part of the great fiſſure of 
the liver, penetrating a little into the ſubſtance of that 
viſcus, between the great lobe and the lobulus Spigelii. 

In its paſſage, it ſends off commonly three large branches, 
called rene hepatice, which are ramifed in the lixer. 

Beſides theſe large branches, it ſends out ſome other 
ſmall ones, either before or immediately after it goes 
out of the liver. | 

In the fetus, as the vena cava paſſes by the liver, 
it gives off the ductus venoſus, which communicates with 
the ſinus of the vena portæ; and in adults is changed to 
a flat ligament, 

After its paſſage through the liver, the vena cava 
tarns from before backward, and from right to left, to- 
ward the ſpina dorſi, placing itſelf on the right ſide of 
the forta, which it a companics from thence downward. 
Having got as low as the arteriz renales, it gives off 
the veins of the fame name, termed formerly venæ e. 
mulgentes. 

he right renal runs down a little obliquely, becauſe 
of the ſituation of the kidney. The left vein croſſes on 
the ſoreſide of the trunk of the aorta, immediately above 
the ſuperior melenteric artery. 

They ſend up the ven capſulares, which go to the 
glandulz renales, and downwerd; the verz adipoſz, 
which go to the fatty covering of the kidneys; and ordi- 


natily the left renal vein furniſhes the left ſpermatic vein, 


Afterwards they ron to the ſinus, or cavity of the kid- 
peys, in the ſubſtance of which they are diſtributed by 
numerous ramrfications., 

A little below the renal veins, the trunk of the cava 
ſends out anteriorly, toward the right fide, the right ve- 
na ſpermatica. "The left fpermatic vein comes common- 
ly from the left renalis. 

In their paſſage, they ſend ſeveral ſmall branches on 


each ſide, to the peritorzzum and meſentery, where they 


feem to be joined by anaſtomoſes with the venz meſa- 
raice. 


The cava ſends likewiſe off poſteriorly the venæ lum- 


bares, which commonly ariſe in pairs. Theſe may be 


divided into ſuperior and inferior veins, 

Their origins vary in diffcrent manners. Sometimes 
the cava gives off a branch to each fide below the firſt 
vertebra of the Joins, which, Ike a common trunk, fur- 


nithes the lumbar veins. This branch communicates with 
the azygos. 


O M V. Part IV. 


Sometimes a conſiderable branch goes out from the 
lower extremity of the cava, near the bifurcation, chief- 
ly on the right fide, which afterwards running up be- 
tween the bodies and tranſverſe apophyſes of the vertebræ, 
detaches the venz lumbares, and communicates with the 
azygos. 

Sometimes a like branch comes from the beginning of 
the left vena iliaca, and, running up on that ſide in the 
ſame manner, produces the lumbares. 

The venæ lumbares on one fide communicate by tranſ- 
verſe branches with thoſe of the other ſide, and likewiſe 
with each other by branches more or lefs longitudinal. 
The firſt and ſecond often go from the azygos, and 
thereby they communicate with the intercoſtal veins. 

The lumbar veins ſend ſmall capillaries, in their paſ- 
ſage, to the ſubſtance of the bodies of the vertebre ; 
and they are diſtributed ro the muſcles of the abdomen, 
quadratus lumborum, pſoas, iliacus, &c. They ſend 
branches backward to the neighbouring vertebral muſcles, 
and to the canal of the ſpine, and communicate with the 
venal ſinuſes. 

The inferior cava, having reached as low as the laſt 
vertebra of the loins, and near the bifurcation of the 
aorta, runs in behind the right iliac artery, and there is 
divided into two ſubaltern trunks, called the right and 
left iliac veins. 

From this bifurcation of the vena cava, the vena ſacra 
goes out, and accompanies the artery of the ſame name 
in its diſtribution to the os ſacrum, ro the nerves which lie 
there, and to the membranes which cover both ſides of 
that bone, 

Each original iliac vein is divided on the fide of the os 
facrum, mech after the ſame manner as the arteries, into 
two large trunks. 

One of theſe trunks is named vena iliaca externa or 
anterior; the other interna or poſterior. 

Theſe veins follow nearly the courſe and diſtribution 
of the iliac arteries, except that the hypogaſtric vein does 
not ſend off the vena umbilicalis. 

From the common trunk of the iliac veins, and ſome- 
times from the origin of the iliaca externa, a particular 
branch goes out, which is diſtributed to the muſculus pſoas, 
iliacus, and quadratus lumborum; and afterwards ſends 
a ramus on the fore · ſide of the laſt tranſverſe apophyſis 
of the loins, ro communicate with the laſt lumbar vein. 

The external iliac, a little before it leaves the abdo- 
men, near the ligamentum Fallopii, lying on the pſoas 
and iliac muſcles, gives off almoſt the ſame branches 
with the artery of the ſame name, and follows the ſame 
courſe, The chief branches are theſe : 

A little before it goes out of the abdomen, it ſends 
off from the outſide, a ſmall branch, which runs up a- 
long the criſta of the os ilium, and gives branches on 
each fide to the lateral and poſterior lower portions of 
the muſculi abdominis, to the muſculus iſacus, Cc. 

From the inſide, before it leaves the abdomen, it ſends 
off the vera epigaſtrica; which having ſurniſhed ſome 
ſmall rami to the neighbouring conglobated glands, runs 
up along the inſide of the muſculi reQi, on which it is 
ramified both ways. 


Afterwards. 
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Afterwards the vena epigaſtrica runs upward, and joins 


the ramifications of the mammaria. | 

Before the iliac vein gets from under the ligamentum 
Fallopii, it ſends ſeveral ſmall rami to the neighbouring 
lvmphatic 2 ; and immediately afterwards, long 
the name of iliaca, it takes that of crurali. 

The hypogaſtric, or internal iliac vein, runs behind 
the iliac artery, from which the following branches go 
Out. 

From the poſterior or convex part of the arch, it gives 
a branch to the ſuperior lateral part of the os ſacrum, 
which is diſtributed to the muſculus facer, or tranverſo- 
ſpinalis lumborum, and other muſcles thereabouts, and 
to the cavity of the bone, which it enters through the 
firſt great hole. 

A little lower, on the ſame ſide, it ſends out another, 
which is diſtributed much in the ſame manner with the 
former, and enters the ſecond hole. 

From the external lateral part of the ſame arch, a 
little anteniorly, it ſends out a large branch, which runs 
behind the great ſciatic ſinus, and is diſtributed to the muſ- 
culi glutæi, pyriformis, and gemelli. 

Lower down, the ſame lateral part of the hy pogaſtric 
vein gives out another large branch, called obturatrix ; 
| which, having run a little way, detaches ſeveral rami, 
and afterwards reaching the foramen ovale of the os in- 
nominatum, perforates the obturator muſcles, communi- 
cates with the vena cruralis, and is diſtributed to the 
muſculus peRineus, triceps, and neighbouring parts, 

Among the branches ſent off Ly the vena obturatrix, 
before it perforares the muſcles, . ore is ſituated exterior- 
ly, which runs toward the ſciatic ſinus, to the muſculus 
iliacus, the ſuperior part of the obturator internus, and 
to the os ilium. . 

Interiorly, the {ome chturator vein ſends off another 
branch, which is G:{tr/buted to the ureters, bladder, and 
internal parts of generation in both ſexes, 

Laſtly, the bypegaliric vein runs backward, ard goes 
out of the pelvis, above the Fgament which hes acrween 
the inferior lateral part of the os ſacrum and ſpine of 
the iſchium, 
It next ſends a large branch upward to the lower part 
of the os ſacrum, and two or more downward ; which, 
running behind the ſame ligament, are diſtributed to the 
buttocks, anus, neighbouring portion of the muſculus 
peaineus, and to the external parts of generation. 

The veins that go to the anus, are termed bemerrt ate 
dales externe: they that go to the parts of generation, 
pudice interna, The exterral hamorrhoidales commu- 
nicate with the internal veins of the lame name, which 
come from the ſmall v meſarcica, 

The crural vein goes out under the ligamentum Fal- 
lopii, on the inſide of the crural artery, and immediate- 
ly gives ſmall branches to the inguinal glands, the muſ- 
culus peRinzvs, and parts of gent ration. Theſe laſt are 
termed pudice extern, and evidently communicate with 
the internal veins of the ſame name. 

About an inch below, where it leaves the abdomen, 
the crural vein produces a large branch, which runs 
dows anteriorly between the inte guments and the ſarto- 
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rius, following the direction of that muſcle almoſt all the 
way to the inſide of the thigh. 


This branch having afterwards got beyond the con- 
dyles of the os femoris, runs down between the inte- 


guments and inner angle of the tibia, to the fore-part 


of the inner ankle, and is diſtributed to the foot. All 
this large branch is named vena ſapbena, or ſaphena 
major. 

After the origin of the ſaphena, as the trunk of the 
crural veins runs down, it ſinks in between the muſcles, 
and is diſtributed to all the inner or deep parts of the 
lower extremity, accompanying the crural artery to the 
very extremity of the foot. | 

As the ſaphera is a vein of very large extent, we 
ſhall here deſcribe it altogether, and afterwards return 
to the vena cruralis. 

The vena ſaphena, in its paſſage from the inguen to 
the foot, is covered only by the ſkin and fat, Immedi- 
ately after its riſe, it gives {mall veins to the inferior in- 
guinal glands; and then it gives out others more anteri- 
orly, which, running under the integuments, commu- 
nicate with each other by numerous areole, 

The ſarhena, having un down on the thigh, as low 
as the middle of the ſartorius, ſends off to the ſame ſide 
ſeveral branches, which communicate with each other, 
and with the ſuperior branches. 

Berween thele upper and lower branches, the ſaphena 
ſends backward a particular branch; which, after being 
diſtributed to the integuments which cover the pracilis 
internus ard triceps, turns backwardyz and a little below 
the ham, runs in among the muſcles ſituated there, and 
communicates with ancthker branch, which may be term- 
ed ſaphena miner. 

Afterwards the trunk of the great ſaphena runs down. 
on the inſide of the tibia, lying always near the kin; 
and at the upper fart of that bone it ſends branches fore- 
ward, cutward, ad backward. 

The anterior brarches go to the imteguments on the 
upper part of the leg; the poſterior, to thoſe which co- 
ver the paſtrocnemii, and communicate with the lietle 
ſaphena ; and the external branches are likewiſe Ciftribu- 
ted to the fat and integuments, and having reached 68 
low as the middle of the tibia, it ſends à communicating 
branch to the trunk of the great faphena. 

From this communication, a branch goes out anteriar- 
ly, which runs along the integumcnts of the tibia all the 
way to the outer ankle. 

As the ſaphena rurs down on the inſide of the tibia, 
it ſends out a branch near the unddle of that bone, 
which runs up behind the tendous of the ſartorious, gra- 
cilis internus, aud ſemi-neryoſus, then between the tibia 
and upper end of. the ſoleus, and is joined by an anaſto- 
moſis with the crvral vein, 

At the lower part of the tibia, the faphena produces 
a conſiderable branch, which runs obliquely forward o- 
ver the joint of the tarfus toward the outer ankle, ſend- 
ing off teveral ram: which communicate with each other, 
and with the trunk of the ſaphena. 

The extremity of this trunk paſſes on the ſoreſide of 
the inner ankle, and runs irregularly under the ſkin, «- 
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long the inſterſtice between the firſt two metatarſal bones 
toward the great toe, where this vein terminates. 

The crural vein, having ſent off the ſaphena, and the 
ſmall branches for the pectineas, &c. as has been ſaid, 
runs down on the thigh behind the erural artery, Op- 
polite to the little trochauter, it produces two large 
{bort branches, or one which afterwards divides into two, 
whercot one is anterior, the other polterior, 

The anterior branch runs more or lets tranſverſely 
forward, to be diſtributed to the vaſtus internus, lower 
part of the pectineus, and of the ſecond triceps, and to 
the other two muſcles of the ſame name, running in be- 
tween them as it goes from one to another. 

The poſterior branch runs more or leſs tranſverſely 
backward, and furnithes the glutzi, vaſtus externus, and 


beginning of the biceps, 


A little below theſe two branches, about the upper ex- 
tremity of the vaſtus internus, the crural vein produces a 
branch which runs down on the fide of the trunk, co- 
vering the crural artery, almoſt as low as the ham, where 
it is again united to the trunk by an analtomoſis. It has 
the name of vena ſciatica, from the {ciatic nerve which 
accompanies, | 

On the outſide of this anaſtomoſis, the crural vein 
gives off a branch which runs backward between the bi- 


. ceps and neighbouring muſcles, and fo downward on the 


backſide of the leg a little exteriorly, and very near the 
ſkin, all the way to the outer ankle. This vein is term- 
ed ſuphena minor, or externa. | 

he little ſaphena, having got near the integuments 
in its courſe downward, gives out a branch which runs 
backward, and communicates with the great ſaphena a- 
bout the middle of the backſide of the thigh. 

Immediately above and below the ham, this vein ſends 
out other branches, which likewiſe communicate with 
the ſaphena major, and, having run down about one. 
third part of the backſide of the tibia, it fends off another 
branch, which is afterwards re-united to the trunk, 

About the beginning of the tendo-achillis, the little 
ſaphena runs outward in the integuments, toward the 
outer ankles, where it terminates in cutaneous ramifica— 
tions ſent to every ſide, 

The crural vein, baving detached the little ſaphena, 
runs down between the biceps and the other flexors of 
the leg, cloſely accompanied by the crural artery, be- 
tween which and the inner condyle of the os femoris it 
is ſituated, 

A little above the ham, it takes the name of vena po- 
plitea;, and as it runs down betwixt the two condyles, it 
gives branches to the flexor muſcles, to the lower and 
poſterior parts of both vaſti, and to the fat which lics a- 
bove the interſtices of the two condyles. 

It likewiſe gives off ſeveral other branches, one of 
which runs up laterally between the outer condyle and 
the biceps, and then turning forward, is ramified in the 


une manner with the artery. 


The vena poplitea runs down immediately behind the 
muſcle of the ſame name, at the lower part of which it 
ſends off ſeveral ramifications to each fide, which di- 
vide and unite again in different ways; and afterwards it 
loſes its name, being divided into three conſiderable 
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branches, called tibialis anteri:r, tibialis peſterior, and 


fperonea. | a 
The anterior tibial vein, having diſtributed ſome ſmall 
branches from its very beginning to the muſcles behind 
the heads of the two bones of the leg, perforates the in- 
tcroſſeous ligament from behind, forward, and runs be- 
tween the fuperior portions of the muſculus tibialis anti- 
cus, and extenſor digitorum communis. . a 
As ſoon as it pierces the interoſſeous ligament, it di- 
ſtributes ſmall ſuperficial branches to the head of the ti- 
bia and fibula, which run to the joint of the knee, and 
communicate with the lateral branches of the vena po- 
litea, 
ö Afterwards it divides into two or three branches, 
which run down together on the foreſide of the interoſ- 
ſeous ligament in company with the anterior tibial arte- 
ry, which they ſurround at different diſtances, by ſmall 
communicating circles, 

Theſe branches having reached the lower extremity of 
the leg, unite in one, which afterwards divides into ſeve- 
ral, the ramifications of which are diſtributed to the foot. 

The poſterior tibial vein gives off, from its beginning, 
a branch toward the inſide, which is diſtributed to the 
gaſtrocnemii and ſoleus. This vem is named ſuralis. 

Afterwards the poſterior tibialis runs down between 
the ſoleus and tibialis poſticus, giving branches to each 
of them. It is divided in the — manner as the tibi - 
alis anterior, into two or three branches, which, as 
they run, ſurround the correſponding artery, by ſmall 
communicating circles formed at different diſtanc es. 

It continues this courle in company with the artery as 
low as the outer ankle, furniſhing the muſculus tibialis. 
poſticus, and the long flexors of the toes. 

Laſtly, it paſſes on the inſide of the os calcis, under 
the ſole of the foot, where it forms the venz plantares, 
by dividing into ſeveral tranſverſe arches, which commu- 
nicate with each other, and with the ſaphena, and ſend 
ramifications to che toes. 

The vena peronza is likewiſe double, and ſometimes 
triple, It runs down on the inſide of the fibula, which 
it likewiſe ſurrounds at different diſtances, by communi- 
cating branches, after the manner of the tibialis poſterior. 

It runs down as low as the outer ankle, communicating 
ſeveral times with the tibialis poſterior, and ſending rami- 
fications to the neighbouring portions of the muſculi pe- 
ronzi, and long flexors of the toes, 

The vena portæ is a large vein, the trunk of which is 
ſituated chiefly between the eminencics on the lower or 
concave fide of the liver, 

It may be conſidered as made up of two large veins, 
joined almoſt endwiſe by their trunks, from each of 
which the branches and ramifications go out in oppoſite 
directions. One of theſe trunks adheres to the liver, 
and is ramiſied in that viſcus, its branches accompanying 
the whole diſtribution of the hepatic artery. 

The other trunk is without the liver, and ſends its 
branches to the viſcera, ſupplied by the reſt of the arte- 
ria cxliaca, and by the two meſenterice, that is, to the 
ſtomach, inteltines, pancreas, ſplcen, meſentery, and o- 
mentum. 

The firſt portion of this vein may be termed vera 
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porta hepatica, ſuperior or minor, the trunk of which 
1s commonly known by the name of „faut vene porta» 
rum, The other portion may be called vena portæ ven- 
tralis, inferior or major. 

The large trunk of the vena portz inferior, or ventra- 
lis, is ſituat ed under the lower or concave ſide of the li- 
ver, and joined by am anaſtomoſis to the ſinus of the vena 
pottæ hepatica, between the middle and right extremity 
of that ſinus. From thence it runs down a little oblique- 
ly from right to left, behind or under the trunk of the 
arteria hepatica, bending behind the beginning of the du- 
odenum, and under the head of the pancreas. 

Having reached to the head of the pancreas, this trunk 
loſes the general name of vena portæ, and terminates in 
three large principal branches, which are diſtributed, by 
numerous ramifications, to the viſcera already named. 
The firſt branch is termed vena meſaraica, or meſaraica 
major; the ſecond, ſplenica; and the third, bemorrhoi- 
dalir interna, or meſaraica minor. 

The vena mefaraica major appears to be a continuation 

of the trunk of the vena portæ inferior. The ſplenica 
is 2 capital branch of that trunk; and the hæmorrhoi- 
dalis interna has ſometines a common origia with the 
ſplenica. ; 
The inferior vena portz, before the formation of theſe 
three branches, ſends off from the trunk ſeveral ſmall 
rami, which are commonly the venz cyſtice, hepatica 
minor, pylorica, duoderal's, and ſometimes the galtrica 
rea, and corovaria ventriculi, 

All theſe ſmall veins ſometimes ariſe ſeparately ; and, 
in other ſubjects, ſome of them go out by ſmall common 
trunks. 

The cyſtic veins run along the veſicula fellis, from its 
neck to the bottom; and as they are often no more than 
two in number, they are called cyftice gemelle. 

The ſmall hepatic vein is commonly a branch of one 
of the cyſtic, | 

The vena pylorica ariſes from the great trunk, almoſt 
2 to the origin of the cyſtice; and ſometimes is 
only a branch of the right gaſtrica. It paſſes over the 
pylorus to the ſhort arch of the ſtomach, where it is 
joined, by anaſtomoſis, with the coronaria ventriculi. 
The duodenal vein, commonly calletl vena inteft inalis, 
goes out from the great trunk near the cyſtic, and ſome- 
times from the ſmall common trunk of theſe veins, Ir 
is diſtributed chiefly to the inteſtinum duodenum, and 
ſends likewiſe ſome rami to the pancreas. 

The inferior vena portz, having given off the ſplenica, 
changes its name to that of a7 nt: or meſaraica ma- 
er; which often appears to be rather a continuation of 
the trunk, than of one of the great branches. | 
It bends toward the ſuperior meſenteric artery, ſend- 
ing off two veins, and — running up over that 
artery, it accompanies it in thoſe portions of the meſen- 
tery and meſocolon which belong to the ſmall inteſtines, 
the cecum, and right portion of the colon. 

The firit particular branch from this trunk is called 
tent colica. It goes out from the anterior part of the 
trunk, before it joins" the artery, and runs directly to the 
middle of the colon, where it divides ro the right and left, 
and forms arches, On the left hand, it communicatcs 
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with the ſuperior or aſcending, branch of the hæmorrhoĩ · 
dalis; and on the right, with the ſecond branch of the 
meſaraica. 

This ſecond branch is a little under the firſt, or colica 
anterior, and ſomething more towards the right hand. 
It may be named geaftro-colice, and is ſoon divided iato 
two branches, one ſuperior, the other inferior. 

The ſuperior branch of the vena gaſtro · colica ſends 
ſmall veins to the head of the pancreas, and forms the 
vena gaſtrica, or gaſtro-epiploica dextra, which gous 
from the pylorus to the great curvature of the ſtomach, 
and communicates with the gaſtrica ſiniſtra. In its pal- 
ſage it ſupplies the ſtomach and omentum, and commu · 
nicates with the pylorica, coronaria ventriculi, &c. 

The inferior branch of the vena gaitro-colica, which 
may be called colica dextra, goes to the right portion of 
the colon; and from thence to the upper part of that iu · 
teltine, where it is divided archwiſe, and communicates 
with the right branch of the colica anterior, and with a 
branch of the vena czcalis. 

The trunk of the great meſaraic vein ſends out ſome · 
times, oppolite to the gaſtrica, a particular branch to the 
omentum, called pipe, dextra. But almolt imme · 
diately beſore it aſcends over the meſenteric artery, it 
produces two large branches very near each other, which 
paſs behind and under the artery, being diltributed to 
the jejunum and part of the ilium by numerous ramifi- 
cations. 

Afterwards the trunk of the meſaraic paſſes over the 
ſuperior meſenteric artery, to which it adheres very cloſe- 
ly, and from the convex ſide of its arch ſends out ſeve- 
ral branches, almoſt in the ſame manner with the artery; 

From the concave fide of the meſaraic vein, à little 
below the origin of the ſecond branch, from the convet 
fide, ariſes a branch, called vena cacalis, which ruus to 
the beginning of the colon, croſſiug one of the branches 
of the ſuperior meſenteric artery. 

This cæcal veia divides by two arches, the uppetmoſt 
of which communicates with the lower branch ot the ve- 
na gaftro-cohca ; the other, after having ſent ramifica- 
tions to the inteſtinum caecum and appendicula vermifor- 
mis, communicates below with the extremity of. the 
great meſaraic vein, | * 

The ſplenic vein is one of the three great branches of 
the vena It runs tranſverſely from the right to 
the left, firſt under the duodenum and then along the 
lower fide of the pancreas. 2 

In this courle it gives off ſeveral veins, vz. the vena 
coronaria ventricah, pancreatice, gaſtrica, or gattro-epi- 
ploica ſiniſtra, and epiploica ſiaiſtra. It likewiſe often 
gives origin to the h@morrhoidalis interna, the third 
Capital branch of the vena portæ. 

It terminates afterwards by a winding courſe, being 
divided into ſeveral branches that go to the ſplecn; ove 
of which produces the ſmall voins called, by the ancients, 
vaſi brevia. 

The coronaria ventriculi runs along-the ſmall arch of 
that viſcus toward the pylorus, where it joins and be- 
comes continuous with the vena pylurics. In its paſſage, 
it gives ſeveral rami to the ſides of the ſtomach; 

The venæ pancreatic are ſeveral ſmall branches 
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long the inſtertice between che firſt two metatarſal bones 
toward the great toe, where this vein terminates. 

The crural vein, having ſent off the ſaphena, and the 
{mall branches for the pectineas, Oc. as has been tard, 
runs down on the thigh behind rh2 crural artery, Op- 
polite to the little trochanter, it produces two large 
bort branches, or one which afterwards divides into two, 
whercot one is anterior, the other polterior. 

The anterior branch runs more or lets tranſverſely 
forward, to be diſtributed to the vaſtus internus, lower 
part of the pectineus, and of the ſecond triceps, and to 
ihe other two muſcles of the ſame name, running in be- 
tween them as it goes from one to anocher. 

The poſterior branch runs more or leſs tranſverſcly 
backward, and furnithes the glutzi, vaſtus externus, and 
beginning ot the biceps, 

A little below theſe two branches, about the upper ex- 
tremity of the vaſtus internus, the crural vein produces a 
branch which runs down on the fide of the trunk, co- 
vering the crural artery, almoſt as low as the ham, where 
it is again united to the trunk by an analtomoſis, It has 
the name of vena ſciatica, from the {ciatic nerve which 
accompanies, 

On the outſide of this anaſtomoſis, the crural vein 
gives off a branch which runs backward between the bi- 
ceps and neighbouring mulcles, and fo downward on the 
backſide of the leg a little exteriorly, and very near the 
ſkin, all the way to the outer ankle. This vein is term— 
ed /aph:na minor, or externa. 

he little ſaphena, having got near the integuments 
in its courſe downward, gives out a branch which runs 
backward, and communicates with the great faphena a- 
bout the middle of the backſide of the thigh. 

Immediately above and below the ham, this vein ſends 
out other branches, which likewiſe communicate with 
the ſaphena major, and, having run down about one 
third part of the backſide of the tibia, it ſends off another 
branch, which is afterwards re-united to the trunk, 

About the beginning of the tendo-achillis, the little 
ſaphena runs outward in the integuments, toward the 
outer ankles, where it terminates in cutancous ramifica— 
tions ſent to every fide, 

The crural vein, having detached the little ſaphena, 
runs down between the biceps and the other flexors of 
the leg, cloſely accompanied by the crural artery, be- 
tween which and the inner condyle of the os femoris it 
is ſituated. 

A little above the ham, it takes the name of vena Ho- 
plitca;, and as it runs down betwixt the two condyles, it 
gives branches to the flexor muſcles, to the lower and 
poſterior parts of both vaſti, and to the fat which lies,a- 
bove the interſtices of the two condyles. 

It likewiſe gives off ſeveral other branches, one of 
which runs up laterally between the outer condyle and 
the biceps, and then turning forward, is ramified in the 
{une manner with the artery. 

The vena poplitea runs down immediately behind the 
muſcle of the ſame name, at the lower part of which it 
ſeads off ſeveral ramifications to each fide, which di- 
vide and unite again in different ways; and afterwards it 
loles its name, bring divided into three conſiderable 
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branches, called tibialis anteri:r, tibialis peſleriar, and 
Ferna. 4 

The anterior tibial vein, having diftributed ſome ſmall 
branches trom its very beginning to the muſcles behind 
the heads of the two bones of the leg, perforates the in- 
t.rofſeous ligament trom behind, forward, and runs be- 
tween the fuperior portions of the muſculus tibialis anti- 
cus, and extenſor digitorum communis. . 5 

As ſoon as it pierces the interoſſeous ligament, it di- 
ſtributes ſmall ſuperficial branches to the head of the ti- 
bia and fibula, which run to the joint of the knee, and 
communicate with the lateral branches of the vena po- 
plitea, 

Afterwards it divides into two or three branches, 
which run down together on the foreſide of the interoſ- 
ſeous ligament in company with the anterior tibial arte- 
ry, which they ſurround at diſſerent diſtances, by ſmall 
communicating circles, 

Theſe branches having reached the lower extremity of 
the leg, unite in one, which afterwards divides into ſeve- 
ral, the ramifications of which are diſtributed to the foot. 

The poſterior tibial vein gives off, from its beginning, 
a branch toward the inlide, which is diſtributed to the 
gaſtrocnemii and ſoleus. This vein is named ſuralis. 

Afterwards the poſterior tibialis runs down between 
the ſoleus and tibialis poſticus, giving branches to each 
of them. It is divided in the — manner as the tibi- 
alis anterior, into two or three branches, which, as 
they run, ſurround the correſponding artery, by ſmall 
communicating circles formed at different diſtances, 

It continues this courle in company with the artery as 
low as the outer ankle, furnithing the muſculus tibialis. 
polticus, and the long flexors of the toes, 

Laſtly, it paſſes on the inſide of the os calcis, under 
the ſole of the foot, where it forms the venæ plantares, 
by dividing into ſeveral tranſverſe arches, which commu - 
nicate with each other, and with the ſaphena, and ſend 
ramiſications to the toes. 

The vena peronza is likewiſe double, and ſometimes 
w_ It runs down on the inſide of the fibula, which 
it likewiſe ſurrounds at different diſtances, by communi- 
cating branches, after the manner of the tibialis poſterior, 

It runs down as low as the outer ankle, communicating 
ſeveral times with the tibialis poſterior, and ſending rami- 
ſications to the neighbouring portions of the muſculi pe- 
ronæi, and long flexors of the toes. 

The yena portæ is a large vein, the trunk of which is 
ſituated chiefly between the eminencics on the lower or 
concave fide of the liver, 

It may be conſidered as made up of two large veins, 
joined almoſt endwiſe by their trunks, from each of 
which the branches and ramifications go out in oppoſite 
directions. One of theſe trunks adheres to the liver, 
and is ramiſied in that viſcus, its branches accompanying 
the whole diſtribution of the heparic artery, 

The other trunk is without the liver, and ſends its 
branches to the viſcera, ſupplied by the reſt of the arte- 
ria cæliaca, and by the two meſenterice, that is, to the 
ſtomach, inteltines, pancreas, ſplcea, meſentery, and o- 
mentum. 

The firſt portion of this vein may be termed vera 
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porta hepatica, ſuperior or minor, the trunk of which 
is commonly known by the name of ,nur vene porta» 
rum, The other portion may be called vena portæ ven- 
tralis, inferior or major. 

The large trunk of the vena portæ inferior, or ventra- 
lis, is ſituat ed under the lower or concave ſide of the li- 
ver, and joined by am anaſtomoſis to the ſinus of the vena 
portz hepatica, berween the middle and right extremity 
of that finus, From thence it runs down a little oblique- 
ly from right to left, behind or under the trunk of the 
arteria hepatica, bending behind the beginning of the du- 
odenum, and under the head of the pancreas. 

Having reached to the head of the pancreas, this trunk 
loſes the general name of vena portæ, and terminates in 
three large principal branches, which are diſtributed, by 
numerous ramifications, to the viſcera already named. 
The firſt branch is termed vena meſaraica, or meſaraica 
major; the ſecond, /plenica; and the third, hemorrhoi- 
dalir interna, or meſaraica minor. 

The vena mefaraica major appears to be a continuation 
of the trunk of the vena portæ inferior. The ſplenica 
is a capital branch of that trunk; and the hæmorrhoi- 
dalis interna has ſometiines a common origin with the 
ſplenica. | 

The inferior vena portz, before the formation of theſe 
three branches, ſends off from the trunk ſeveral ſmall 
rami, which are commonly the venz cyſtice, hepatica 
minor, pylorica, duoderal's, and ſometimes the gallrica 
rea, and coronaria ventriculi. 

All theſe ſmall veins ſometimes ariſe ſeparately ; and, 
in other ſubjects, ſome of them go out by ſmall common 
trunks, 

The cyſtic veins run along the veſicula fellis, from its 
neck to the bottom; and as they are often no more than 
two in number, they are called cy/tice gemelle. 

The ſmall hepatic vein is commonly a branch of one 
of the cyltice, 

The vena pylorica ariſes from the great trunk, almoſt 
. e, to the origin of the cyſtice; and ſometimes is 
only a branch of the right gaſtrica. It paſſes over the 
pylorus to the ſhore arch of the ſtomach, where it is 
Joined, by anaſtomoſis, with the coronaria ventriculi, 
Ihe duodenal vein, commonly calletl vera inteftinalis, 
goes out from the great trunk near the cyſtice, and ſome- 
times from the ſmall common trunk of theſe veins, It 
is diſtributed chietly to the inteſtinum duodenum, aud 
fends likewiſe ſome rami to the pancreas. 

The inferior vena portæ, having given off the ſplenica, 
changes its name to that of meſaraica, or mefaraica ma- 
jor; which often appears to be rather a continuation of 
the trunk, than of one of the great branches. 

Ir bends toward the ſuperior meſenteric artery, ſend- 
ing off two veins, and afterwards running up over that 
artery, it accompanics it in thoſe portions of the meſen- 
tery and me ſocolon which belong to the ſmall inteſtines, 
the cxrcum, and night portion of the colon. 

The firit particular branch from this trunk is called 
tnt colica. It goes our from 1he anterior part of the 
trunk, before it joins the artery, and runs directly to the 
middle of the colon, where it divides to the right and left, 
and forms arches. On the left hand, it communicatcs 
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with the ſuperior or aſcending branch of the hæmorrhoi- 
dalis; and on the right, with the ſecond branch of the 
meſaraica. 

This ſecond branch is a little under the firſt, or colica 
anterior, and ſomething more towards the right hand. 
It may be named geftro-colica, and is ſoon divided iuto 
two branches, one ſuperior, the other inferior. 

The ſuperior branch of the vena gaſtro-colica ſends 
ſmall veins to the head of the pancreas, and forms the 
vena gaſtrica, or gaſtro-epiploica dextra, which gos 
from the pylorus to the great curvature of the ſtomach, 
and communicates with the gaſtrica ſiniſtra. In its pal- 
ſage it ſupplies the ſtomach and omentum, and commu - 
nicates with the pylorica, coronaria ventriculi, &. 

The inferior branch of the vena gaitro-colica, which 
may be called colica dextra, goes to the right portion of 
the colon; and from thence to the upper part of that iu · 
telline, where it is divided archwiſc, and communicates 
with the right branch of the colica anterior, and with a 
branch of the vena czcalis. 

The trunk of the great meſaraic vein ſends out ſome · 
times, oppolite to the gaſtrica, a particular branch to the 
omentum, called epiploica dextra. But almolt imme · 
diately before it aſcends over the meſenteric artery, it 
produces two large branches very near each other, which 
paſs behind and under the artery, being diltributed to 
the jcjunum and part cf the ilium by numerous ramifi- 
cations. 

Afterwards the trunk of the meſerate paſſes over the 
ſuperior meſenteric artery, to which it adheres very cloſe- 
ly, and from the coavex lide of its arch ſends out ſeve- 
ral branches, almoſt in the ſame manner with the artery. 

From the concave fide of the metaraic vein, à little 
below the origin of the ſecond branch, from the convet 
fide, ariſes a branch, called vera cacalic, which ruus to 
the beginuing of the colon, croſſing one of the branches 
of the ſuperior meſenteric artery. 

This cæcal veig divides by two arches, the uppermot 
of which communicates with the lower branch ot the ve- 
na gaſtro-colica; the other, after having ſent ramifica- 
tions to the inteſtinum caecum and appendicula vermitor - 
mis, communicates below with the extremity of. the 
great meſataic vein, . | 

Ine ſplenic vein is one of the three great branches of 
the vena portx, It runs tranſverſely from the right to 
the left, firſt under the duodenum and then along the 
lower fide of the pancreas. : 

In this courle it gives off ſeveral veins, viz, the vena 
coronaria ventticuh, pancreatice, gaſtrica, or gaitro- epi- 
ploica ſiniſtra, and epiploica finiltra, It likewife often 
gives origin to the hamorrthoidalis interna, the tlnrd 
Capital branch of the vena portæ. 

It terminates afterwards by a winding courſe, being 
divided into ſeveral branches that go to the ſplecn; owe 
of winch produces the ſmall varas called, by the arctents, 
ta brevia. | 

The coronaria ventriculi runs along-the ſmall arch of 
that viſcus toward the pylorus, where it joins and be- 
comes continuvus with the vena pylorics. In its palſage, 
it gives ſeveral rami to the ſides of the ſtomach. 

The venz pancreaticy are ſeveral ſmall branches 
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ſent by the ſplenica to the pancreas, along its lower 
de. 

The left gaſtric, or gaſtro-epiploic vein, goes out from 
the ſplenica, at the left extremity of the pancreas ; from 
whence it runs to the great extremity of the ſtomach, 
and along the great arch, till it meets the gaſtrica dex- 
tra, which is continuous with the ſiniſtra. 

In its paſſage, it gives ſeveral branches to both ſides of 
the ſtomach, which are diſtributed by numerous ramiſica- 
tions, form many areole, and communicate with the 
branches of the coronaria ventriculi. 

At a ſmall diſtance from its origin, this gaſtric vein 
ſends out a branch, which is diſtributed to the omen- 
tum; and on this account it has been called gaſtro epi- 
ploica. 

The vena epiploica ſiniſtra ariſes at the ſmall extfemi- 
ty of the pancreas, and is ramified on the omentum, all 
the way to the colon, where it communicates with the 
hæmorrhoidalis interna. 

Laſtly, the vena ſplenica reaches the ſiſſure of the 
ſpleen, which it enters through its whole length by ſeveral 
branches. It is from the moſt poſterior ot theſe branches 
that the veins are ſent off to the great extremity of the 
ſtomach, formerly known by the name of vaſa brevia, 
which communicate with the coronaria ventriculi and ga- 
ſtrica ſiniſtra. 


EXPLANATION 


This plate repreſents the heart in ſitu, all the large ar- 
teties and veins, with ſome of the muſcles, Cc. 
Musctss. —Surtkior ExTREMITY.—a, Maſleter, 
d, Complexus. c, Diapaſtricus. d, Os hyoides, 
e, Thyroid gland. f. Levator ſcapnlæ. g, Cucul- 
Jaris. h b, Ihe clavieles cut. i, The deltoid muſ- 
cle. k, Biceps flexor cubiti cut, l, Coraco-brachi- 
alis. m, Triceps extenſor cubiti. n. The heads of 
the pronator teres, flexor Carpi radialis, and flexor di- 
gitorum ſublimis, cut. o. Ihe flexor carpi ulnaris, 
Cut at its extremity, p, Flexor digitorum profundus. 
q, Supinator radii longus, cut at its extremity, r, Li- 
gamentum carpi trauſverſale, s, Extenſores carpi r-- 
diales. t, Latiſhmus dork, u, Anterior edge of the 
ſerratus anticus major, v, v, 'The inferior part of 
the diaphragm. w w, Its anterior edge cut. x x, The 
kidneys. y. Tranſverſus abdominis. 2, Os ilium. 
IT ERIOA EXxTRKEMITY.—a, Pſoas magnus. 6, I- 
Hacus internus. c, The fleſhy origin of the tenſor 
vagine femoris. d, "The ofla pubis cut from each 
other, e, Muſculus pectineus cut from its origin, 
7, Short head of the triceps addutor feraoris cut. 
gz. The ww head of the triceps. 4, The long head 
cut. #, Vaſtus internus. 4, Vaſtus externus. 7, Cru- 
reus. mm, Gemellus, u, Solcus. o, Tibia. þ, Pe- 
ronzus longus. , Peronrus brevis, r, Fibula. 
HraxT and Broob-VIssEISs.—A. The beart, 
with the coronary arterics and veins. B, The right 
auricle of the heart, C, The aorta aſcendens. 
D, The left ſubclavian artery, E, The lett carotid 
artet). F, The common trunk which ſends oT the 
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The internal hæmorrhoidal vein is one of the three 
great branches of the vena portæ, coming ordinarily from 
the beginning of the vena ſplenica, and ſometimes from 
che extremity or angle of the bifurcation of the great 
trunk of the vena portæ. 

At a ſmall diſtance from its beginning, it gixes to the 
duodenum a ſecond vena duodenalis. | 

Afterwards it is divided into two branches, one ſupe- 
rior or aſcending, the other inferior or deſcending. The 
firſt runs to the upper part of the arch of the colon, 
where, after many ramifications, it communicates with a 
branch of the great meſaraica, with the ramifications of 
the gaſtro-epiploica ſiniſtra, and with thoſe of the neigh- 
bouring epiploica. ; | 

The interior branch runs down on the left portion of 
the colon, on the lower incurvations of that inteitine, 
and on the rectum, all the way to the anus, Ia this 
courſe, it ſupplies the meſocolon, and forms arches, which 
ſend out numerous ſmall ramifications, which ſurround 
theſe inteſtines, 

This vein has been ramed Azmerrioidalis, from the 
tumours often found at its extremity next the anus, which 
are called hamerrboidesr. Ihe word interna is added, 
to diſtinguiſh this vein from the hxmorrhoidalis externa, 
which comes from the vena hypogaſtrica, and with which 
this vein communicates by capillary ramifications, 
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right ſubclavian and right carotid arteries. G, The 
carotis externa. H, Arteria faciclis, Which ſcuds of 
the coronary arteries of the lips. I, Arteria tem- 
poralis profunda, K, Aorta deicendens, L I., The 
iliac arteries, —which ſend off MM. The femoral 
or crural arteries. V B. The other arteries in this 
figare have the ſame diſtribution as rhe veins of the 
lame name :—And generally, in the anatomical plates, 
the deſcription to be found on the one tide, points out 
the ſame parts in the other, 1, The frontal veim. 
2, The facial vein. 3, Vena temporalis proſunda. 
4» Vena occipitalis. 5, Vena jugularis externa. 
6, Vena jugularis interna, covering the arteria ca- 
rotis communis. 7, The vaſcular arch on the palm 
of the hand, which is formed by 8, the radial ar- 
tery and vein, and 9, the ulnar artery and vcin. 
10 10, Cephalic vein. 11, Baſilic vein, that on 
the right fide, cut. 12, Median vein, 13, The 
humeral vein, which, with the median, covers the 
humeral artery. 14 14. The external thoracic, or 
mammary arteries and veins, 15, T be axillary vein, 
covering the artery, 16 16, The {ubclavian veins, 
which, with (6 6) the jugulars, forms 17, the ve- 
na cava ſuperior, 18, The cutangons arch of vcins 
on the fore-part of the foot, 19, The vena tibialis 
avtica, covering the artery. 20, The vena profunda 
ſemoris, covering the artery. 21, The upper part of 
the vena ſaphena major. 22, The femoral vein. 
23 23, The iliac veins. 24, 24, Vena cava inferior, 
25 25, The renal veins covering the arterics, 


26 26, The diaphragmatic veins, 
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Sect, I, Of the Nerves in general. 
4 Nay” medullary ſubſtance of the brain is employed 


in forming the white fibrous cords, which are 
called nerves, Within the ſkull we ſee the nerves to be 
the medullary ſubſtance continued; and the ſpinal mar- 
row is all employed in forming nerves, 
e nerves are compoled of a great many threads, 
lying parallel to each other, or nearly ſo, at their exit 
om the medulla, 

This fibrous texture is evident at the origin of moſt 
of the nerves within the ſkull; and in the cauda equina 
of the ſpinal marrow we can divide them into ſuch {mall 
threads, that a very good eye can ſcarce perceive them; 
but theſe threads, when looked at with a microſcope, 
appear each to be compoſed of a great number of ſmaller 
threads, 

How ſmall one of theſe fibrils of the nerves is, we 
know not; but when we conſider that every, even the 
moſt minute part of the body is ſenſible, and that this 
muſt depend on the nerves, (which all conjoined would 
not make a cord of an inch diameter), being divided in- 
to branches or filaments to be diſperſed through all theſe 
minute parts, we muſt be convinced, that the nervous 
fibrils ere very ſmall. 

The medullary ſubſtance, of which the nervous fibrils 
are compoſed, is very tender, and would not be able to 
reſiſt ſuch forces as the nerves are expoſed to within the 
bones, nor even the common force of the circulating 
fluids, were not the pia mater and tunica arachnoides 
continued upon them; the former giving them firmneſs 
and ſtrength, and the latter furniſhing a cellular coat to 
connect the threads of the nerves, to let them lie ſoft 
and moiſt, and to ſupport the veſſels which go with them. 

It is this cellular ſubſtance that is diſtended when arr 
is forced through a blow-pipe thruſt into a nerve, and 
that makes a nerve aypear all ſpongy, aſtet being diſtend- 
ed with air till it dries ; the proper nervous fibrils ſhrivel- 
ing ſo in drying, that they ſcarce can be obſerved. 

Theſe coats would not make the nerves ſtrong enough 
to bear the ſtretching and preſſure they are expoſed to in 
their courſe to the different parts of the body ; and there- 
fore, where the nerves go out at the holes in the cranium 
and ſpine, the dura mater is generally wrapt cloſely round 
them, to collect their diſgregated ftbres into tight firm 
cords ; and that the tenſion which they may happen to 
de expolcd to may not injure them before they have got 


. 


this additional coat, it is firmly fixed to the ſides of the 
holes in the bones through which they paſs. 

The nervous cords, thus compoſed of nervous fibrils, 
cellular coat, pia and dura mater, have ſuch numerous 
blood-veſſels, that, after their arteries only are injected, 
the whole cord is tinged of the colour of the injected 
liquor, 

„ nervous cord has very little elaſticity, compared 
with ſeveral other parts of the body. When cut out of 
the body, it does not become obſervably ſhorter, while 
the blood-veſſels contract three eighths of their length. 

Nerves are generally lodged in a cellular or fatty ſub- 
ſtance, and have their courſe in the interſtices of muſcles, 
where they are guarded from preſſure ; but in ſeveral 
parts they are ſo placed, as if it was intended that they 
ſhould there ſuffer the vibratiag force of atterics, or the 
preſſure of the contracting fibres of muſcles. 

The larger cords of the nerves divide into branches as 
they go off to the different parts; the branches being 
ſmaller than the trunk from which they come, and nia- 
king generally an acute angle where they ſeparate. 

Io ſeveral places, different nerves unite into cne cord, 
which is commonly larger than any of the nerves which 
form it. Several nerves, pa! ticelarly thoſe which arc di- 
ſtributed to the bowels, after ſuch vnion, ſuddenly form 
a hard knot conſiderably larger than all the nerves ct 
which it is made. Theſe knots were formerly called 
corpora «livaria, and are now generally named gien, 

The genglions have thicker coats, more numerous and 
larger blood-veſſels than the nerves ; fo that they appear 
more red and muſcular. . 

Commorly numerous {mall nerves, which conjunctly 
are not equal to the ſize of the parglion, are ſent our 
from it, but with a ſtiuRure no way difletent from that 
of other nerves, 

Te nerves ſent to the organs of the ſenſes, loſe there 
their firm coats, and terminate in a pulpy ſubſtance. The 
optic nerves are expanded into the foft tender webs, the 
retinr. The auditory nerve has ſcarce the cenfiſtence of 
mucus in the veſtibulum, cochlea, and ſenucircular ca- 
nals of cach ear. The papillæ of the noſe, rongue, and 
ſkin, are very ſoſt. 

The nerves of muſcles can hkewile be traced till they 
ſeem to loſe their conts by becoming very ſoft; from 
which, and what we cl{:rvgd of the ſenſatory nerves, 
there is teaſon to conclude, that the muſcular nerves arc 
alſo pulpy at their terminations, which we cantot indeed 
proſecute by diſſcction. 

Stex. 
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S ECT. Il, Of the particular Nerves. 


Ir is generally ſaid, that there are forty pair of 
nerves in all; of which ten come out from the encepha- 
lon, and the other thirty have their origin from the 
{pins} marrow. 

Of the ten pair of nerves which come from the ence- 
phalon, the % is the OLFacTorr, which have their 
origin from the corpora ſtriata, near the part where the 
internal carotid arterics are about to ſend off their branches 
to the different parts of the brain; and in their courſe 
under the anterior lobes of the brain, which have each a 
depreſſion made for lodging them, become larger, till 
they are extended to the cribriform bone; where they 
ſplit into a great number of ſmall filaments, to paſs 
through the little holes in that bone; and being joined 


by a branch of the fifth pair of nerves, are ſpread on the 


membrane of the noſe. 

The tender ſtructure and ſudden expanſion of theſe 
nerves on ſuch a large ſurface, render it impoſhble ro 
trace them far; which has made ſome authors deny them 
to be nerves ; But when we break the circumference of 
the cribriform lamella, and then gertly raiſe it, we may 


. ſee the diſtribution of the nerves ſome way on the mem- 


brane of the noſe. 

The contrivance of defending theſe long ſoft nerves 
from being too much preſſed by the anterior lobes of the 
brain under which they lie, is ſingular ; becauſe they 
have not only the prominent orbitar proceſſes of the 
frontal bone to ſupport the brain on each fide, with the 
veins going into the longitudinal ſinus, and other at- 
tachments bearing it up, but there is a groove formed in 
each lobe of the brain itſelf for them to lodge in —Their 
ſplitting into ſo many ſmall branches before they enter 
the bones of the ſkull, is like wiſe peculiar to them; for 
generally the nerves come from the brain in diſgregated 
filaments, and unite into cords, as they zre going out at 
the holes of the bones. This contrivance is the beſt for 
anſwering the purpoſe they are deſigned for, of being the 
organ of ſmelling ; for had they been expanded upon the 
membrane of the noſe into a medullary web, ſuch as the 
optic nerve forms, it would have been too ſenſtole to 
bear the impreſſions of ſuch objects as are applied to the 
noſe; and a diſtribution in the more common way, of a 
cord ſending off branches, would not have been equal 
erough for fac an organ of ſenſation, 

The eee pair of nerves, the Or ric, riſing from 
the thalami nervorum opticorum, make a large curve out- 
wards, and then run obliquely inwards and forwards, 
till they unite at the fore - part of the fella turcica; then 
ſoon divide, and each runs obliquely forwards and out- 
wards to go out at its proper hole in the ſphenoid bone, 
accompanied with the ocular artery, to be extended to 
the globe of the eye, within which each is expanded into 
a very fine cuplike web, that lines all the inſide of the 
cye as far forwards as the ciliary circle, and is univer- 
fully known by the name of RETINA, 

Though the ſubſtance of this pair of nerves ſeems to 
be blended ar the place where they are joined; yet ob- 
lervations of people whoſe optic nerves were not joined, 
and ot others who were blind of one eye from a Halt in 
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the optic nerve, or in thoſe who had one of their eyes 
taken out, make it appear, that there is no ſuch intimate 
union of ſubſtance; the optic nerve of the affected ſide 
only being waſted, while the other was large and plump. 
And the ſame obfervations are contradictory to the doc- 
trine of a decuſſation of all the nerves, for the diſcaſe 
could be traced from the affected eye to the origin of the 
nerve on the ſame ſide. 

Theſe people whoſe optic derves were not joined,” ha- 
ving neither {een objects double, nor turned their eyes 
different ways, is alſo a plain proof, that the conjunction 
of the optic nerves will not — to account for either 
the uniform motions of our eyes, or our ſeeing objects 
ſingle with two eyes. Ae ; 

The retina of a recent eye, without any preparation, 
appears a very fine web, with ſome blood-veiſels comin 
from its center to be diſtributed on it; but, after a >> 
injection of the arteries that run in the ſubſtance of this 
nerve, as is common to other nerves, it is with difficul- 
ty that we can obſerve its nervous medullary ſubſtance. 
— The ſituation of theſe veſſels in the central part of the 
optic nerve, the want of medullary fibres here, and the 
firmneſs of this nerve before it is expanded at its entry 
into the ball of the eye, may be the reaſon why we do 
not ſee ſuch bodies, or parts of bodies, whoſe picture 
falls on this central part of the retina, 

The Thirn Parr rife from the anterior part of the 
proceſſus annularis, and piercing the dura mater a little 
before, and to a fide of the ends of the poſterior clinoid 
proceſs of the ſphenoid bone, run along the receptacula, 
or cavernous ſiauſes, at the fide of the ephippium, to 
get out at the for: mina lacera; after which each of them 
divides into branckes, of which one, after forming a 
little ganglion, is diſtributed to the globe of the eye; the 
others are ſent to the muſculus rectus of the palpebra, 
and to the attollens, adductor, deprimens, and obliquus 
minor muſcles of the eye-ball. Theſe muſcles being princi- 
pal inſtruments in the motions of the eye-lid and eye-ball, 
this nerve has therefore got the name of the MoTor O- 
CUL1. 

The FouxTn Parr, which are the ſmalleſt nerves of 
any, derive their origin from the back- part of the bafe of 
the teſtes; and then making a long courſe on the fide of 
the annular protuberance enter the dura mater a little far- 
ther back, and more externally than the third part, to run 
alſo along the receptacula, to paſs out at the Nd la- 
cera, and to be entirely ſpent on the muſculi rrochleares, 
or ſuperior oblique — of the eyes. Theſe muſ- 
cles being employed in performing che rotatory motions, 
and the advancement of the eye-balls forward, by 
which ſeveral of our paſſions are expreſſed, the nerves 
that ſerve them have got the name of Parugrici. 

The FirThH Pair are large nerves, riſing from the 
annular proceſſes where the medullary proceſſes of the 
cerebellum join in the formation of that ruber, to enter 
the dura mater near the point of the petrous proceſs of the 
temporal bones; and then ſinking cloſe by the receptacula 
at the ſides of the ſella turcica, each becomes in appearance 
thicker, aud gocs out of the ſkull in three great branches. 

The firſt branch of the % is the Oruruatuic, 
which runs through the foramen lacerum, to the orbit, 

having 
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having in its paſſage thither a connection with the fixth 
pair. It is afterwards diſtributed to the ball of the eye 
with the third; to the noſe, along with the olfactoty, 
which the branch of the fifth that paſſes through the fora- 
men orbitarium internum joins, as was already mention- 
ed in the deſcription of the firit pair. This ophthalmic 
branch likewiſe ſupplies the parts at the internal canthus 
of the orbit, the glandula lacrymalis, fat, membranes, 
muſcles, and teguments of the eye-lids ; irs longeſt far- 
theſt extended branch paſſing through the foramen ſupperci- 
liare of the os frontis, to be diſtributed to the forehead. 

The ſecond branch of the /i pair of nerves may be 
called MaxiLtaris SUrERIOx, from its ſerving princi- 
pally the parts of the upper jaw. It goes out at the 
round hole of the ſphenoid bone, and ſends immediately 
one branch into the channel on the top of the antrum maxil- 
lare ; the membrane of which and the upner teeth are ſup- 
plied by it in its paſſage. As this branch is about to go out 
at the foramen orbitarium externum, it ſends a nerve 
through the ſubſtance of the os maxillare to come out at 
Steno's duct, to be diſtributed to the fore · part of the palate ; 
and what remains of it eſcaping at the external orbitar 
hole, divides into a great many branches, that ſupply the 
cheek, upper lip, and noſtril. The next conſiderable 
branch of the ſuperior maxillary nerve, after giving 
branches which are reflected through the ſixth hole of the 
ſphenoid bone, to join the intercoſtal where it is paſſing 
through the ſkull with the carotid artery, and the portio 
dura of the ſeventh pair, as it paſſes through the os pe- 
troſum, is ſent into the noſe by the hole common to the 
palate and ſphenoidal bone; and the remaining part of 
this nerve runs in the palato-maxillaris canal, giving off 
branches to the temples and pterygoid muſcles, and 
comes at laſt into the palate to be loit, 

The third or MaxiLLaris Ixrratos branch of the 
fifth pair going out at the oval hole of the ſphenoid bone, 
ſerves the muſcles of the lower jaw, and the muſcles ſi- 
tuated between the os hyoides and jaw: All the falivary 
glands, the amygdale, and the external ear, have 
branches from it: It has a large branch loſt in the tongue, 
and ſends another through the canal in the ſubſtance of 
the lower jaw to ſerve all the teeth there, and to come 
out at the hole in the fore - part of the jaw, to be loſt in 
the chin and under lip. 

The S1xT# Parr, which is the ſmalleſt except the 
fourth, riſes from the fore-part of the corpora pyrami- 
dalia; and each entering the dura mater ſome way behind 
the poſterior clinoid proceſs of the ſpenoid bone, has a 
long courſe below that membrane, and within the recep- 
raculum at the fide of rhe ſella turcica, where it is im- 
merſed in the blood of the receptacle: It goes afterwards 
aut at the foramen lacerum into the orbit, to ſerve the 
abductor muſcle of the eye,—A deſect in this nerve may 
therefore be one cauſe of a ſtrabiſmus.— In the paſſage 
of this nerve below the dura mater, it lies very conti- 
gzuous to the internal carotid artery, and to the ophthal- 
mic branch of the fifth pair of nerves. Ar the place 
where the ſixth pair is contiguous to the carotid, a nerve 
either goes from each of them in an uncommon way, to 
wit, with the angle beyond where it riſes obtuſe, to de- 
icend with the artery, and to {form the beginning of the 
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intercoſtal nerve, according to the common deſerip- 
tion; or, according to other authors, this nerve comes 
up from the great ganglion of the intercoſtal, to be joined 
to the ſixth here. 

The SevexTH Pais comes out from the lateral part 
of the annular proceſs behind where the medullary pro- 
ceſs of the cerebellum are joined to that tuber ; and each 
being accompanied with a larger artery than moſt other 
nerves, enters the internal meatus 2uditorius, where the 
two large bundles of fibres, of which it appeared to 
conſiſt within the ſkull, ſoon ſeparate from each other; 
one of them entering by ſeveral (mall holes into the veſti- 
ble, cochlea, and {cmicircular canals, is ſtretched on this 
inner camera of the ear in a very ſoft pulpy ſubſtance; 
and being never ſeen in the form of a firm cord, ſuch as 
the other parcel of this and moſt other nerves become, is 
called Pox Tio MouLts of the auditory nerve. . 

The other part of this ſeventh pair paſſes through Ga- 
len's foramen cæcum, or Fallopius's aquæduct, in its 
crooked paſſage by the ſide of the tympanum ; in which paſ- 
ſage, a nerve ſent from the lingual branch of the inferior 
maxillary nerve, along the outſide of the tuba Euſta- 
chiana, and croſs the cavity of the tympanum, where it 
has the name of chorda rympani, is commonly ſaid to be 
joined to it. The very acute angle which this nerve 
makes with the fifth, or the ſudden violent reſſection it 
would ſuffer on the ſuppoſition of its coming from the 
fifth to the ſeventh, appears unuſual ; whereas, if we 
ſuppoſe that it comes from the ſeventh to the fifth, its 
courſe would be more in the ordinary way, and the chor- 
da tympani would be efteemed a branch of the ſeventh 
pair going to join the fifth, the ſize of which is increa- 
ſed by this acquifition. This ſmaller bundle of the 
leventh gives branches to the muſcles of the malleus, and 
to the dura mater, while it paſſes through the bony 
crooked canal, and at laſt comes out in a firm chord 
named Por Dura, at the end of this canal, be- 
tween the ſtyloid and maſtoid proceſſes of the temporal 
bone, giving immediately filaments to the little oblique 
muſcles of the head, and to thoſe that rife from the ſtyloid 
proceſs. It then pierces through the parotid gland, and 
divides into a great many branches, which are diſperſed 
in the muſcles and teguments that cover a'! the fide of 
the upper part of the neck, the whole face and cranium, as 
far back as the temples, including a conſiderable part of 
the external ear. 

The Eiourn Pars of nerves rife from the lateral 
baſes of the corpora olivaria in diſgregated fibres; and as 
they are entering the anterior internal part of the holes 
common to the os occipitis and remporum, each is joined 
by a nerve which aſcends within the dura mater from the 
tenth of the head, the firſt, ſecond and inferior cervical 
nerves : Phis every body knows has the name of the Ne- 
vus Acces$3o0rtus, When the twoget out of the full, 
the acceſſorius ſeparates from the eighth, and, defcend- 
ing obliquely outwards, paſſes through the ſterno- maſtoi- 
deus muſcle, to which it gives branches, and afterwards 
terminates in the trapezivs and rhomboid muſcles of the 
ſeapula. In this courſe it is generally more or leſs join- 
ed by the ſecond cervical nerve. 

The large EICuru Pais, ſoon aver its exit, gives 
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nerves'to the tongue; larynx, pharynx, and ganglion of 
the intercoſtal nerve, and being disjoined from the ninth 
and intercoſtal, to which it adheres cloſely ſome way, 
runs ſtreight down the neck behind the internal jugular 
vein, and at the external ſide of the carotid artery. As 
it is about to enter the thorax, a large nerve goes off from 
the eight of each fide: This branch of the right - ſide 
turns round from the fore to the back part of the ſubcla- 
vian artery, while the branch of the left- ſide turns round 
the great curve of the aorta ; and both of them mounting 
up again at thei de of the eſophagus, to which they 
give branches, are lolt at laſt in the larynx. Theſe are 
called the R curREnT nerves, which we are deſired to 
ſhun in.the operation of bronchotomy, though their deep 
ſituation protects them ſufficiently. 

The eighth pair, above, and at or near the place where 
the recurrent nerves go off from it, or frequently the 
recurrents themſelves, ſend off ſmall nerves to the peri- 
cardium, and to join with the branches of the intercottal 
that are diſtributed to the heart; but their ſize and ſi- 
tuation are uncertain. 

After theſe branches are ſent off, the par vagum on 
each ſide deſcends behind the great branch of the trachea, 
and gives numerous filaments to the lungs, and ſome to 
the heart in going to the œſophagus. I he one of the 
Jeft-fide running on the fore - part of the œſophagus, com- 
municates by ſeveral branches with the right one in its 
deſcent to be diſtributed to the ſtomach: The right one 
gets behind the œſophagus, where it ſplits and rejoins ſe- 
veral times before it arrives at the ſtomach, to which it 
ſends nerves; and then being joined by one or more 
branches from the left trunk, they run towards the c#liac 
artery, there to join into the great ſemilunar ganglion 
formed by the two intercoſtals. 

The Ninxru Paix of nerves comes from the inferior 
part of the corpora pyramidalia, to go out of the ſkull 
at their proper holes of the occipital bone. After their 
egreſs they adhere for ſome way firmly to the eighth and 
intercoſtal; and then ſending a branch, that in many 
ſubjects is joined with branches of the firſt and ſecond 
cervica) nerves, to be diſtributed to the thyroid gland and 
muſcles on the fore-part of the trachea arteria, the ninth 
is loſt in the muſcles and ſubſtance of the tongue. 

The TzxTH Park riſes in ſeparate threads from the 
ſides of the ſpinal marrow, to go out between the os oc- 
cipitis and firſt vertebra of the neck. After each of 
them has given branches to the great ganglion of the in- 
tercoſtal, 8th, gth, and iſt cervical nerves, it is diſtri- 
buted to the ſlreight, oblique, and ſome of the extenſor 
muſcles of the head, 

The branch reflected from the ſixth pair, joined poſſi- 
bly by ſome filaments of the opththalmic branch of the 
fifth, runs along with the internal carotid arteryy through 


the crooked canal formed for it in the temporal bone, where 


the little nerve is very ſoft and pappy, and in ſeveral 
ſabjets divides and unites again, and is joined by one or 
more branches from the fifth particularly of its ſuperior 
maxillary branch, before it comes out of the ſkull, As 
ſoon as the nerve eſcapes out of this bony canal, it is 


connected a little way with the eighth and ninth; then 


ſeparating from theſe, after ſeeming to receive addition- 
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al nerves from them, it forms 4 large ganglion, into 
which branches from the tenth of the head, and from the 
firſt and ſecond cervical, enter. From this ganglion the 
nerves come out again ſmall, to run down the neck along 
with the carotid artery, communicating by branches with 
the cervical nerves, and giving nerves to the muſcles that 
bend the head and neck. As the intercoſtal is about to 
enter the thorax, it forms another ganglion, from which 
nerves are ſent to the trachea. and to the heart; theſe 
deſigned for the heart joining with the branches of the 
eighth, and moſt of them pailing between the two great 
arteries and the auricles, to the ſubſtance of that muſcle. 
The intercoſtal after this confiſting of two branches, one 
going behind, and the other running over the fore-part of 
the ſubclavian artery, forms a new ganglion where the 
two branches unite below that artery, and then deſcend - 
ing along the ſides of the vertebræ of the thorax, re- 
ceives branches from each of the dorſal nerves; which 
branches appearing to come out between the ribs, have 
given the name of intercoſtal to the whole nerve. Where 
the addition is made to it from the fifth dorſal nerve, a 
branch goes off obliquely forewards ; which being joined: 
by ſuch branches from the fixth, ſeventh, eighth, and 
ninth dorſal, an anterior trunk is formed, and paſſes be- 
tween the fibres of the appendix muſculoſa of the dia- 
phragm, to form, along with the other intercoſtal and 
the branches of the eighth pair, a large {emilunar gan- 
glion ſituated between the cæliac and ſuperior meſenteric 
arteries ; the roots of which are as it were involved in a 
ſort of nervous net-work of this ganglion, from which a 
great number of very ſmall nervous threads run out to 
be extended on the furface of all the branches of thoſe 
two arteries, ſo as to be eaſily ſeen when any of the 
arteries are ſtretched, but not to be raiſed from 
them by diſſection; and thus the liver, gall-bladder, 
duodenum, pancreas, ſpleen, jejunum, ihum, and a large 
ſhare of the colon, have their nerves ſent from this great 
ſolar ganglion or plexus, 

Several fibres of this ganglion, running down upon 
the aorta, meet with other nerves ſent from the poſterior 
trunk of the intercoſtal, which continues its courſe along 
the ſides of the vertebra, they ſupply the glandule re- 
nates, kidneys, and teſtes in men, or ovaria in women 
and then they form a net-work upon the inferior meſen- 
teric artery where the nerves of the two ſides meet, 
and accompany the branches of this artery to the part 
of the colon that lies in the left fide of the belly, and to 
the rectum, as far down as to the lower of the pelvis. 

The intercoſtal cominuing down by the fide of the ver- 
tebre of the loins, is joined by nerves coming from be- 
tween theſe vertebrz, and ſends neryes to the organs of 
generation and others in the pelvis, being even joined 
with thoſe that are ſent to the inferior extremities. 

The Sr1nar Nenves riſe generally by a number of 
diſgregated fibres from both the fore and back part of the 
medulla ſpinalis, and ſoon after form a little knot or gan- 
glion, where they acquire ſtrong coats, and are extend - 
ed into firm cords. y are diſtinguiſhed by numb-rs, 
according to the vertebtæ from between which 
come out; the ſuperior of the two bones forming the hole 
through which they paſs, being the one from which the 

number 
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number is applied to each nerve. There are generally 
ſaid to be thirty pair of them; ſeven of which come out 
between the vertebre of the neck, twelve between thoſe 
of the back, ſive between thoſe of the luins, and fix 
from the falſe vertebtæ. 

The FixsT Cexrvicat pair of nerves comes out be- 
tween the firſt and ſecond vertebrz of the neck; and ha- 
ving given branches to join with the tenth pair of the 
head, the ſecond cervical and intercoſtal, and to ſerve 
the muſcles that bend the neck, it ſends its largeſt 
branches backwards to the extenſor muſcles of the head 
and neck ; ſome of which piercing through theſe muſcles, 
run up on the occiput to be loſt in the teguments here; 
and many fibres of it advance ſo far forward as to be 
connected with the fibrils of the firſt branch of the fifth 
pair of the head, and of the portio dura of the auditory 
nerve, 

The Second Cervical is ſoon joined, by ſome 
branches, to the ninth of the head and intercoſtal, and 
to the firſt and third of the neck; then has a large 
branch that comes out at the exterior edge of the ſter- 
no- maſtoidæus muſcle, where it joins with the acceſſorius 
of the eighth pair; and is afterwards diſtributed to the 

latyſma myoides, teguments of the fide of the neck and 
ad, parotid gland, and external ear, being connected 
to the portio dura of the auditory nerve, and to the firſt 
cervical, The remainder of this ſecond cervical is ſpent 
on the levator ſcapulæ and the extenſors of the neck and 
head. Generally a large branch is here ſent off to join 
the acceſſorivs of the eighth pair, near the ſuperior angle 
of the ſcapula. 

The Thind Paix of the neck paſſes out between the 
third and fourth cervical vertebræ; having immediately 
a communication with the ſecond, and ſending down a 
branch, which being joined by a branch from the fourth 
cervical, forms the Pyntvic nerve, This deſcending, 
enters the thorax, between the fubclavian vein and ar- 
tery; and then being received into a groove, formed for 
it in the pericardium, it has its courſe along this capſula 
of the heart, till it is loſt in the middle part of the dia- 
phragm. The right phrenic has a ſtreighrt courſe ; but 
the left one is obliged to make a conſiderable turn out- 
wards, to go over the prominent part of the pericardium, 
where the point of the heart is lodged. The middle 
of the diaphragm ſcarce could have been fupplied by an 
other nerve which could have had ſuch a ſtreight ful 
as the phrenic has. 

The other branches of the third cervical nerve are di- 
tributed to the muſcles and teguments at the lower part 
of the neck and top of the ſhoulcer. 

The Fouaru Cxxvicar nerve, after ſending off that 
branch which joins with the third to form the phrenic, 
and beſtowing twigs on the muſcles and glands of the 
neck, runs to the arm-pit, where it meets with the 
Firru, SixTH, and SevenTH cervicals, and Fixer 
Doxsar, that eſcape in the interſtices of the muſeuli 
ſcaleni, ro come at the arm-pit, where they join, ſepa- 
rate, and rejoin, in a way ſcarce to be rightly expreſſed in 
words; and, after giving ſeverel conſiderable nerves to 
the muſcles and teguments which cover the thorax, they 
divide into ſeveral branches, to be diſtributed to all the 
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parts of the ſuperior extremity. Seven of theſe branches 
we ſhall deſcribe under particular names. 

1. SCAevLArIs runs ſtreight to the cavitas ſemilu- 
nata of the upper coſta of the ſcapula, which is a hole, in 
the recent ſubje&, by a ligament being extended from one 
angle of the bone to rhe other, giving nerves in its way 
to the muſcles of the ſcapula. When it has paſſed this 
hole, it ſupplies the ſupra - ſpinatus muſcle ; and then de- 
22 at the anterior root of the ſpine of the ſcapula, 
it is loſt in the other muſcles that lie on the dorſum of 
that bone. 

2. AxTiICULAR1s ſinks downward at the axilla, to 
get below the neck of the head of the os humeri, and 
to mount again at the back-part of it; ſo that it almoſt 
ſurrounds the articulation, and is diſtributed to the muſ- 
cles that draw the arm back, and to thoſe that raiſe it up. 

3. Curanevs runs down the fore-part of the arm, 
near the ſkin, to which it gives off branckes; and then 
divides, on the inſide of the fore-arm, into ſeveral nerves, 
which ſupply the tegumeats there, and on the palm of 
the hand. 

4. Muscvio-Curantvs, or per/orans Cafſeri, paſ- 
ſes through the coraco-brachialis muſcle ; and, after = 
plying the biceps flexor cubiti and brachizus internus,' 
paſſes behind the tendon of the biceps, and over the ce- 

halic vein, to be beſtowed on the teguments on the out- 
de of the fore-arm and back of the hand. 

5. Muscvraxts has a fpiral courſe from the axilla, 
under the os humeri, and backward to the external part 
of that bone, ſupplying by the way the extenſor muſcles 
of the fore-arm, to which it runs between the two bra- 
chiæi muſcles, and within the ſupinator radii longus. — 
At the upper part of the fore-arm, it ſends off a branch, 
which accompanies the ſupinator longus till it comes near 
the wriſt, where it paſſes obliquely over the radius, to 
be loſt in the back of the hand and fingers. The princi-' 
E part of this nerve pierces through the ſupinitor radii 

revis, to ſerve the muſcles that extend the hand and 
fingers, whoſe actions are not injured when the ſupinator 

6. Utnar:s is extended along the inſide of the arm, 
to give nerves to theqmuſcles that extend the fore-arm, 
and to the teguments of the elbow : Towards the lower 
part of the arm, it flants a little back-ward, to come at 
the groove behind the internal condyle of the os humeri, 
through which it runs to the ulna: In its courſe along 
this bone, it ſerves the neighbouring muſcles and tegu- 
ments; and as it comes near the wriſt, it detaches a 
branch obliquely over the ulna to the back of the hand,” 
to be Joſt in the convex part of feveral fingers. The 
larger part of the nerve goes ſtreight forward to the in- 
ternal ſide of the os pififorme of the wriſt; where it ſends 
off a brarth which finks. under the large tendons in the 
palm, to go croſs to the other fide of the wriſt, ſerving 
the muſculi lumbricales and interoffei, and at laſt ter- 
minating in the ſhort muſcles of the thumb and fore- fin- 

. What remains of the ulnar nerve, after ſupplying 
the ſhort muſcles of the little finger, divides into three 
branches; whereof two are extended along the fides of 
the ſheath of the tendons of the flexors of the little fin- 
ger, to furniſh the concave ide of chat finger; and the 
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third branch is diſpoſed in the ſame way upon the ſide of 
the ring · ſiager next to the little finger. 
Ving we lean or preſs on the internal condyle of the 
os hameri, the numbneſs and prickling we trequently 
f:2), point out the courſe of this nerve. 

7. Raviatis accompanies the humeral artery to the 


bending of the etbow, ſerving the flexors of the cubit in its 


way; then paſſing through the pronator radii teres muſcle, 
it gives nerves to the muſcles on the fore · part of the fore- 
arm, and continues its courſe near to the radius, beſtow- 
ing branches on the circumjacent muſeles. Near the 
writ, it ſometimes gives off a nerve, which is diſti ibu- 
ted to the back of the hand, and the convex part of the 
thumb, and ſeveral of the fingers, inſtead of the branch 
of the muſcular, The larger part of this nerve, paſſing 
behind the annular ligament of the wrilt, gives nerves to 
the ſhort muſcles of the thumb; and afterwards ſends a 
branch along each ſide of the ſheath of the tendons of 
the flexors of the thumb, fore-finger, mid-finger, and 
one branch to the ſide of the ring-tinger, next to the 
middle one, to be loſt on the concave fide of thoſe 
fingers, 

Though the radial nerve paſſes through the pronator 
muſcle, and the muſcular nerve ſcems to be ſtill more un- 
favourably placed within the ſupinator brevis; yet the 
ation of theſe muſcles do not ſcem to have any effect in 
hindering the influence of theſe nervcs, for the fingers or 
hand can be bended while pronation is performing vigo- 
rouſly, and they can be extended while ſupination is ex- 


erciled, 


The manner of the going off of theſe nerves of the 
fingers, both from the ulnar and radial, is, that a ſingle 
branch is ſent from the trunk to the fide of the thumb 
and little finger, fartheſt from the other fingers; and all 
the reſt are {upplied by a trunk of a nerve, which ſplits 
into two ſome way before it comes as far as the end of 
the metacarpus, to run along the lides of different fin- 
gers that are neareſt to each other. = 

It might have been obſerved, that, in deſcribing the 
poſterior branches of the ulnar and muſcular nerve, we 
did not mention the particular fingers, to the convex part 
of which they are diſtributed, Ihe reaſon of this omiſ- 
ſion is, the uncertainty of their diſtribution; for though 
ſometimes theſe poſterior branches go to the ſame fingers, 
to the concave part of which the anterior branches of the 
ulnar and-radial are ſent, yet frequently they are diſtri- 
buted otherwile, 

The ſituation of theſe brachial nerves in the axilla, 
may let us ſee how a weakneſs and atrophy may be 
brought on the arms by a long continued preſſure of 
crutches, or fach other hard ſubſtances on this part; 
and the courſe of them from the neck to the arm, may 
teach us, how much better effects veſicatorics, or ſtimu— 
lating nervous medicines, would have, when applied to 
the tkin, covering the tranſverſe proceſſes of the verte- 
bra of the neck, or at the axilla, than when they are 
put between the ſhoulders, or upon the ſpinal proceſſes, 
in convulſions or pailies of the ſuperior extremitics, 
where a ſtimulus is required, 

The Twtrvs Dorsar nerves of each fide, as ſoon 
as they eſcape from berween the vertebrie, ſend a branch 


WM N Part V. 
forward to join the intercoſtal, by which a communica- 
tion is made among them all; and they ſoon likewiſe 
give branches backwards to the muſcles that raiſe the 
trunk of the body, their principal trunk being extended 
outwards, to come at the furrow in the lower edge of 
each rib, in which they run toward the anterior part ot 
the thorax, between the internal and external intercoſtal 
muſcles, giving off branches in their courſe to the muſ- 
cles and teguments of the thorax. 

The Fixsr dorſal, as was already obſerved, is parti- 
cular in this, that it contributes to form the brachial 
nerves; and that the two branches of the intercoſtal, 
which come down to the thorax, form a conſiderable 
ganglion with it, : 

The Six lower dorſal nerves give branches to the dia- 
phragm and abdominal muſcles, 

The TweLrTH joins with the firſt lumbar, and be- 
ſows nerves on the muſculus quadratus lumborum and 
iliacus internus. f 

As the intercoſtal is larger in the thorax than any where 
elſe, and ſeems to diminith gradually as it aſcends and 
deſcends, there is cauſe to ſuſpect that this is the trunk 
from which the ſuperior and inferior pairs are ſent as 
branches. 

The Five Lumbar nerves on each fide communicate 
with the intercollal and with each other, and give 
branches backwards to the loins. . 

The Fias r commuaicates with the laſt dorſal, ſends 
branches to the abdominal muſcles, to the pſoas and ilia- 
cus, and to the teguments and muſcles on the fore-part 
of the thigh; while its principal branch joins with the 
other nerves, to form the crural nerve, 

The Second LumBar nerve paſſes through the pſoas 
muſcle, and is diſtributed nearly in the ſame way as the 
former: as is alſo the TAD. 

Branches of the /econd, third, and fourth, make up. 
one trunk, which runs along the fore-part of the pelvis; 
and, paſſing in the notch at the fore-part of the great 
hole common to the os pubis and iſchium, is ſpent on the 
adductor muſcles, and on the teguments on the inſide of 
the thigh. This nerve is called the OBruraToOR, or 
PosTER1OR CRURAL Ntkve. 

By united branches from the Fi, ſecond, third, and 
Fourth lumbar nerves, a nerve is formed that runs along 
the pſoas muſcle, to eſcape with the external iliac veſſels 
out of the abdomen, below the tendinous arcade of the 
external oblique muſcle, This nerve, which is named. 
the AxTERIOR CRURAL, is diſtributed principally to 
the muſcles and teguments on the fore-part of the thigh, 
A branch, however, of this nerve runs down the inside 
of the leg ro the upper part of the foot, keeping.near to 
the vera ſaphæna; in opening of which with a lancer at 
the ankle, the nerve is ſometimes hurt, and occaſions 
ſharp pain at the time of the operation, and numbneſs 
afterwards, | 

The Sixru Parr of the falſe Ver Tens E& conſiſt 
each of ſmall poſterior branches, ſent to the hips, and of 
large anterior branches. 

The fir/t, ſecond, and third, after coming through 
the three upper holes in the fore-part of the os ſacrum, 
join together with the fourth and tifth of the Joins, to 
form 
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form the largeſt nerve of the body, which is well known 
by the name of Sc1aTic or Iscx1aTic nerve: This, 
after ſending large nerves to the different parts of the 
pelvis, and to the external parts of generation, and the 
podex, as alſo to the muſcles of the hips, paſſes behind 
the great tuber of the os iſchium, and then over the 
quadrigemini muſcles, to run down near to the bone of 
the thigh at its back - part, giving off nerves to the neigh- 
bouring muſcles and teguments. Some way above the 
ham, where it has the name of the popliteur nerve, it 
ſends off a large branch that paſſes over the fibula, and 
finking in among the muſcles on the anterior external part 
of the leg, runs down to the foot, to be loſt in the up- 
per part of the larger toes, ſupplying the neighbouring 
muſcles and teguments every where in its paſſage. The 
larger branch of the ſciatic, after giving branches to the 
muſcles and teguments about the ham and knee, and 
ſending a large cutaneous nerve down the calf of the leg, 
to be loſt at laſt on the outſide of the foot and upper part 
of the leſſer toes, links below the gemellus mulcle, and 
diſtributes nerves to the muſcles on the back of the leg; 
among which it continues its courſe, till paſhng behind 
the internal malleolus, and in the internal hollow of the 
os calcis, it divides into the two plantar nerves : The in- 
ternal of which is diſtributed to the toes, in the fame 
manner that the radial nerve of the hand ſerves the con- 
cave fide of the thumb and fingers; and the external 
plantar is divided and diſtributed to the ſole of the foot 
and toes, nearly as the ulnar nerve is in the palm of the 
hand, and in the concave part of the fingers. 

Several branches of theſe nerves, that ſerve the infe- 
rior extremities, pierce through muſcles. 

The Fourth, which, with the two following, is 
much ſmaller than the three ſuperior, ſoon is loſt in the 
velica urinaria and inteſtinum rectum, 

The Firru comes forward between the extremity of 


EXPLANATION 


Fis. 1, Repreſents the inferior part of the brain 
the anterior part of the whole ſpine, iacluding the 
medulla ſpinalis ;—with the origia and large portions 
of all the Nexves. 0 
A A. The anterior lobes of the cerebrum. B B, The 
lateral lobes of the cerebrum. CC, The two lobes 
of the cerebellum. D, Tuber annulare. E, The paſ- 
ſage from the third ventricle to the infundibulum. 
F, The medulla oblongata, which ſends off the me- 
dulla ſpinalis through the ſpine, G G, That part of 
the os occipitis which is placed above (H H), the 
the tranſverſe proceſſes of the firft cervical vertebra. 
I I, &c. The ſeven cervical vertebrz, with their in- 
termediate cartilages. K K. &c, 'The twelve dorſal 
vertebre, with their intermediate cartilages. L L, &c, 
"The five lumbar vertebr#, with their intermediate cat - 
tilages. M. The os ſacrum. N, The os coccygis. 
Nravrs.—1 1, The firlt pair of nerves, named 
0://aftory, which go to the noſe. 2 2, The ſecond 
pair, named optic, which goes to form the tunica re- 
Hoa of the eye, 3 3, The third pair, named motor 
u; it ſupplies molt of the muſcles of the eye-ball, 
Vor. I. No. 11. 3 
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the os ſacrum and coceygis, to be diſtributed principally 


to the levatores ani. 

The S1xTH, which ſome think to be only a production 
of the dura mater, advances forward below the broad 
ſhoulders of the firſt bone of the os coccygis, and is Joſt 
in the ſphincter ani and teguments covering it. 

The ſize of the nerves of the inferior extremities ſeems 
larger proportionally than in the ſuperior extremities; 
the inferior extremities having the weight of the whole 
body to ſuſtain, and that frequently at a great diſadvan- 
rage. What the effect is of the nerves here being in- 
jured, we ſee daily, when people happen, by fitting wrong, 
to compreſs the ſciatic nerve, they are incapable for ſome 
time after to ſupport themſelves on the affeRed extre- 
mity ; and this is vill more remarkable in the ſciatic or 
hip-gout, in which the member is not only weakened, 
but gradually ſhrivels and waftes. 


Uszs of the Nerves. 


Many experiments concur in proving, that the nerves 
are the in{trumenrs of ſenſation. As to the mode of their 
operation, ſeveral different theories have been given. Some 
ſuppoſe, that they are elaſtic cords, reſembling ſiddle- 
ſtrings; and that they convey ſenſations to the brain by 
a kind of vibratory motion, Others have ſuppoſed them 
to be tubular, and to contain a fluid called animal /pirits ; 
and that ſenſation is produced by the motions ard coun- 
ter · motions of this fluid. Many uſeleſs volumes have been 
wrote upon each of theſe hypotheſes, —An« ther and more 
recent theory ſuppoies, that the nerves are not tubular, 
but that they are pervaded by a ſubtile claſtic fuid called 
Ether ; and that ſenſation, c. are occaſioned by the of- 
cillations of that fluid, A few detached and ill-digeſted 
ſcraps of this theory have already appeared in ſome ter- 
porary productions, the principal of which has been ſufſi - 
ciently animadverted upon under the word /ETire. 


or PLATE XVIII. 


4 4» The fourth pair, named pathetic, —which is 
wholly ſpent upon the muſculus trochlearis of the eye. 
$ 5, The fifth pair divides into three branches, — The 
brit, named ophthalmic, goes to the orbit, ſupplics 
the lachrymal gland, ſends branches out to the tore- 
head and noſe, —The ſecond, named ſuperior maxil- 
lary, ſupplies the teeth of the upper jaw, and ſome 
of the muſcles of the lips, —The third, named infe- 
rior maxillary, is ſpent upon the muſcles and teeth of 
the lower jaw, tongue, and muſcles of the lips. 
6 6, The fixth pair, which, after ſending ofl the bo- 
ginning of the intercoſtal or great {ympatheuc, is ſpent 
upon the abductor oculi, 7 5, The ſeventh pair, un- 
med auditory, divides into two branches.— The lar- 
gelt, named portio mollis, is ſpent upon the internal 
car.— The ſmalleſt, portis dara, joins to the fifth 
pair within the internal ear by a reflected branch from 
the ſecond of the fitth, and within the tympanum, 
by a branch from the third of tlie 6fth, named chords 
ty mpani. Vid. fig. 3. car B. 8 8, &c. The eighth 
pair, named par vagum,— which accompanics the in- 
tercoltal, and is ſypcat upon the tongue, larynx, pha- 
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rynx, lungs, and abdominal viſcera. 9 9, The ninth 
air, which are ſpent upon the tongue. 10 10, &c. 
The intercoſtal, or great ſympathetic, which is ſeen 
from the ſixth pair to the bottom of the pelvis on each 
fide of the ſpine, and joining with all the nerves of the 
ſpine ;—in its progreſs ſupplying the heart, and, with 
the par vagum, the contenrs of the abdomen and pel- 
vis. 11 11, The acceſſorius, which is ſpent upon the 
ſterno-cleido maſtoidzus and trapezius muſcles, 12 12, 
The firſt cervical nerves;—13.13, The ſecond cervical, 
nerves ;-—both ſpent upon the muſcles that lie on the 
neck, and teguments of the neck and head, 1414, The 
third cervical nerves, which, after ſending off (15 15, 
&c.) the phrenic nerves to the diaphragm, —ſupply the 
muſcles and teguments that lie on the ſide of the neck 
and top of the ſhoulder. 16 16, The brachial plexus, 
formed by the fourth, fifth, ſixth, ſeventh cervicals, 
and firſt dorſal nerves, —which ſupply the muſcles and 
teguments of the ſuperior extremity. 17 17, The 
twelve dorſal, or proper intercoſtal nerves, which are 
ſpent upon the intercoſtal muſcles and ſome of the 
large muſcles which lie upon the thorax. 18 18, The 
five lumbar pairs of nerves, which ſupply the lumbar 
and abdominal muſcles, and ſome of the reguments 
and muſcles of the inferior extremity. 19 19, The 
lacro- ſciatic, or poſterior crural nerve, formed by the 
two inferior lumbar, and three ſuperior of the os ſa- 
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crum.— This large nerve ſupplies the greateſt part of 
the muſcles and teguments of the inferior extremity. 
20, The ſtomachic plexus, formed by the eighth pair. 
21 21, Branches of the ſolar or cæliac plexus, form- 
ed by the eighth pair and intercoſtals, which ſupply 
the ſtomach and chylopoetic viſcera, 22 22, Branches 
of the ſuperior and inferior meſenteric plexuſes, form- 
ed by the eighth pair and intercoſtals, which ſupply 
the chylopoetic viſcera, with part of the organs of 
urine and generation. 23 23, Nerves which accom- 
pany the ſpermatic cord. 24 24, The hypogaſtric 
plexus, which ſupplies the organs of urine and gene- 
ration within the pelvis. 

FG. 2, 3, 4, 5- Shews different views of the inferior 
part of the brain, cut perpendicularly through the 
middle, with the origin and large portions of all the 
nerves which paſs out through the bones of the cra- 
nium,—and the three tirſt cervicals. 

A, The anterior lobe. B, The lateral lobe of the ce- 
rebrum. C, One of the lobes of the cerebellum. 
D, Tuber annulare. E, Corpus pyramidale, in the 
middle of the medulla oblongata. F, The corpus o- 
livare, in the fide of the medulla oblongata. G, The 
medulla oblongata. H, The medulla tpinal's. 

NrAVESs.— 12345 678 & 9, Pairs of nerves. 
10 10, Nervus acceſſorius, which comes from— 11 12 
& 13, the three firlt cervical perves. 


T VI. 


Of. ſuch. Parts of the Bod) as could not properly be deſcribed under any of the 


former general Diviſions. 


Sect. IJ. Of the common Integuments, 


THE SKIN. 
4 Hg kin is a ſubſtance of very large extent, made 


up of ſeveral kinds of rendinous, membranous, 
vaſcular, and nervous hbres, the intertexture of which is 
fo much the more wonderful, as it is difficult to unfold ; 
for their directions are as various as thoſe of the tuff of 
which an hat conliſts, 

This texture is what we commonly call leather, and 
it makes, as it were, the body of the (kin, It is not ea- 
fly rom, may be elongated in all directions, and after- 
wards recovers itſelf, as we ſee in fat perſons, in women 


with child, and in ſucllings; and it is thicker and more 


compact in ſeme places thao in others, 5 
Its thickneſs and compactneſs are nat, however, al- 
ways proportionable ; for on the poſterior parts of the 
body, it is thicker and more Jax than on the fore - paris; 
and on the palms of the hands, and ſoles of the feer, it 
is both very thick and very ſolid. | 
The outer ſurface of this ſubitance is furniſhed with 
ſmall cminences, which anatomiſts have thought fit to 


* 


call papille, in which the capillary flaments of rhe cu- 
tancous nerves terminate by ſmall radiared pencils, ' 

Theſe papillz differ very much in figure and diſpoſi- 

tion in the different parts of the body, and they may 
be diſtinguiſhed into ſeveral kinds, 
Tue greateſt part of them is flat, of different hreadths, 
and ſeparated by ſulci, which form a kind of irregular 
lozenges. The pyramidal figure aſcribed to them, is 
not natural, and appears only when they are contracted 
by cold or by diſeaſes, 

The papille: of the palm of the hand, of the ſole cf 
the foot, and of the — and toes, are higher than 
on the other parts of the body; but they are likewiſe 
fmaller, cloſcly united together, and placed as it were 
end iſe, with reſpect to each other, in particular rows, 
which reprefent on the fin all kinds of lines, ſtraight, 
crooked, waving, fpiral, Cr. Theſe ſeveral lines are 
often diſtinctly vitible in thote parts of the palm of the 
hand which are next the teſt phalanges of the fingers. 

The red part of the lizs is made up of papilkr, repre- 
ſenting very fine hairs or vilk, cloſely united together. 

There is another particular kind under the nails; the 
papillze being there more pointed, or in a manner conic}, 
and tuned obliquely towards e cnos of the fingers. 

Thoſe 
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Thoſe which are found in the hairy ſcalp, ſcrotum, &c. 
are (till of other kinds. 

The papillz of the firſt and ſecond kinds appear to be 
ſurrounded at their baſes by a ſoft mucilaginous and 
pretty viſcid ſubſtance, which fills the intetſtices berween 
them, and 2 a kind of net-work or ſicve, the 
maſhes or holes of which ſurround each papilla, This 
ſubſtance is commonly called corpus reticulare, or mu- 
C. 

its vaſcular texture is of various forms and figures 
in the different parts of the body. 

The inner ſurface of the ſkin is covered by very ſmall 

tubercles, commonly called cutaneous glands, or glan- 
dule miliares. 
Theſe tubercles are partly fixed in ſmall foſſulæ, in 
the ſubſtance of the ſkin, which anſwer to the ſame 
number of ſmall cavities in the corpus adipoſum. Their 
excretory ducts open on the outer ſurface of the ſkin, 
ſometimes in the papillæ, and ſometimes on one ſide of 
them. 

The greateſt part of them furniſhes ſweat, and others 
a fatty oily matter of different thickneſſes, as in the hairy 
ſcalp, in the back, behind the ears, and at the lower 
part of the noſe, where this matter may be ſqueezed out, 
in form of ſmall worms, 

Belides theſe corpuſcles, there are other ſmall ſolid 
bodies, almoſt of an oval figure, contained in the ſub- 
{tance of the ſkin, Theſe are the roots or bulbs from 
whence the hairs ariſe, and ſome of them are ſituated 
within the inner ſurface of the ſkin. 

The ſkin has ſeveral conſiderable openings, ſome of 
which have particular names; ſuch as the fiffure of the 
palpebtæ, the nares, the mouth, the external foramen 
of the cars, the anus, and openings of the parts of ge- 
neration, 

Beſides theſe, it is perforated by an infinite number of 
ſmall holes, called pores, which are of two kinds. Some 
are more or leſs perceivable to the naked eye; ſuch as 
the orifices of the milky ducts of the mammz, the ori- 
fices of the excretory canals of the cutaneous glands, 
and the paſſages of the hairs, 

The other pores are imperceptible to the naked eye, 
but viſible through a microſcope ; and their exiſtence is 
likewiſe proved by the cutancous tranfpiration, and by 
the effects of topical applications; and from theſe two 
phænomena, they have been divided iuto arterial and ve- 


nal pores, 
THE CUTICULA, OR EPIDERMIS. 


Tus ourſide of the ſkin is covered by a thin tranſpa- 
rent web, cloſcly joined to it, which is called epidermis, 
cuticula, or the /carf</tir.. 

The ſubſtance of the cuticula appears to be very uni- 
form oa the fide next the (kin, and to be compoted” on 
the other ſide of a great number of very fine ſmall ſqua- 
mous laminæ, without any appearance of a fthrous or 
vaſcular texture, except ſome filaments, by which 
it is connected to the papilke, 

This ſubſtance is very ſolid and ompact, but yet ca- 
pable of being exterded and thickened, as we tee by 
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ſteeping it in water, and by the bliſters raiſed on the ſkin 
by veſicatories. It yields very much in ſwellings; but 
not ſo much as the ſkin, without breaking or cracking. 

Hard and reiterated frictions louſen it inſenſibly, and 
prefently afterward, a new ſtratum ariſes, which thruſts 
the firit outward, and may itſelf be loofened and thruit 
outward by a third ſtratum, and fo on, 

The epidermis adheres very cloſely to the cutaneous 
papillæ, from which it may be ſeparated by boikng ; vc 
by iteeping, for a long time, in cold water, 

It adheres till cloſer to the corpus reticalare, which 
is eaſily raiſed along with it; and they ſeem to be true 
portions or continuations of each other, 

The epidermis covers the ſkin through its whole ex- 
tent, except at the places where the nails lie, It is 
marked with the ſame turrows and lozenges as the ſkin, 
and has the ſame openings and pores; and though it may 
be ſaid to paſs the bounds of the (kin, where it is conti- 
nued inward, through the great op-nings, yet at theſe 
places it loſes the name of epidermis. 

When we examine narrowly the ſmall pores or holes, 
through which the ſweat paſſes, the epidermis ſeems to 
enter theſe, in order to compleat the excretory tubes of 
the cutaneous glands, The toffulz of the hairs have 
likewiſe the ſame productions ot the epidermis, and it 
ſeems to give a lort of coat or bark to the hairs then» 
ſelves. Laſtly, the almoſt impercepiible ducts of the cu · 


tancous pores are lined by it, 6 


8 THE SKIN. 
IT is chiefly and properly the filamentary ſubſtance, 


called the body of the tkin, which is the univerfal inte- 
gument of the body, and the baſis of all the other cuta- 
neous parts; each of which has its particular uſes, 

The ſkin is able to reſiſt external injuries to a certain 
degree, and ſuch impreſſions, frictions, (trokes, Cc. to 
which the human body is often liable, as would hurt, 
wound, and diforder the parts of which. it is compoſed, 
if they were not defended by the ſkin, 

T he papiliy are the organ of. feeling, and contribute 
to an univer{al evacuation, called ialentble tranſpiration, 
They likewiſe ſerve to tranſmit from without, inwards, 
the ſubtle particles or impreſhors of ſome things applied 
to the ſkin, The ti:!t of theſe three uſes depends on 
the extremities of: the nerves, the ſecond on rhe arterial 
productions, and the. third on the productions of tho 
veins. 

The cutaneous glands ſecrete an oily humonr of diſſer- 
ent conſitences, and they are likewiſe the origin of ſwear. 


The epidermis ſerves to-keep tho pencils or nervous ſi- 


laments of the papillæ in an even lituation, and without 
contuhon ; and it hkewile moderates the impreſſions of 
external oh jets, 

Another uſe of the epidermis is to te gulate the cuta- 
nNels-Cracnanens already mentioned, the molt coultder- 
able of which is inſcolible tranſpiration, 


THE MEMBRANA ADIPOSA, AND FAT, 


Tus ſecond univerſal irtegument of the human body, 
12 


A 
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is the membrana adi poſa, or corpus adipoſum. This is 
not, however, a ſingle membrane, but a congeries of a 
great number of membranous laminæ, joined irregularly 
to each other at different diſtances, ſo as to form nume- 
rous interſtices of different capacities, which communicate 
with each other. Theſe interſtices have been named cel- 
lulz, and the ſubſtance made up of them, the cellulous 
ſubſtance. 

Ihe thickneſs of the membrana adipoſa is not the 
ſame all over the body, and depends on the number of 
lamioz of which it is made up. It adheres very cloſe- 
ly to the ſkin, runs in between the muſcles in general, 
and between their ſeveral fibres in particular, and com- 
municates with the membrane which lines the inſide of the 
thorax and abdomen, 

The ſtructure is demonſtrated every day by butchers, 
in blowing up their meat, when newly killed; in doing 
which, they not only ſwell the membrana adipoſa, but 
the air inſinuates itſelf likewiſe in the interſtices of the 
' muſcles, and penetrates even to the viſcera, producing a 
kind of artificial emphyſema. 

— Theſe cellular interſtices are ſo many little bags or 
ſatchels, filled with an unctuous or oily juice, more or 
leſs liquid, which is called far. | 

This ſubſtance increaſes in quantity in the body, by 
reſt and good living; and on the contrary, diminithes by 
hard labour and a ja are diet, 

The een diſſerences in the thickneſs of this 

membrana adipoſa, are determined, and may be obſerved 
to be regular in ſome parts of the body, where either 
beauty or uſe required it. 
Thus we find it in great quantities, where the inter- 
ſtices of the muſcles would otherwiſe have left diſagree- 
able hollow or void places; but being filled, and as it 
were padded with fat, the ſkin is raiſed, and an agree- 
able form given to the part. 

In ſome parts of the body the fat ſerves for a cuſhion, 
pillow, or mattreſs; as on the buttocks, where the lami- 
næ and cells are very numerous. 

The fat is likewiſe of great uſe to the muſcles, 0 
ſerving the flexibility neceſſary for their actions, in 
preventing or leſſening their mutual frictions. 


THE NAILS. 


Tur ſubſtance of the nails is like that of horn, and 
they arc compoſed of ſeveral planes of longitudinal fibres 
ſodde red together, Theſe ſtrata end at the extremity of 
each finger, and ure all nearly of an equal thickneſs, but 
of different lengths, | 

The — plane or ſtratum is the longeſt, and the 
reſt decreaſe gradually, the innermoſt being the ſhorteſt; 
ſo that the nail inereaſes in thickneſs from its union with 
the epidermis, where it is thinneſt, to the end of the fin · 
ger, where it is thickeſt, 

The graduated extremities or roots of all the fibres of 
which theſe planes conſiſt, are hollowed for the reception 
of the ſame number of very ſmall oblique papillz, which 
are continuations of the true ſkin, which having reached 
to the root of the nail, forms a ſemilunar fold, in which 
that root is lodged. , 


3 


O M 
After this ſemilunar fold, the ſkin is continued on the 
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whole inner ſurface of the nail. The fold of the ſkin is 
accompanied by the epidermis, to the root of the nail 
exteriorly, to which it adheres very cloſely. 

Three parts are generally diſtinguiſhed in the nail, the 
root, body, and extremity. The root is white and in 
form of a creſcent; and the greateſt part of it is hid un- 
der the ſemilunar fold already mentioned, . 

The creſcent and the fold lie in contrary directions to 
each other. The body of the nail is naturally arched, 
tranſparent, and appears of the colour of the cutaneous 
papillæ which lie under it. 

The principal uſe of the nails is to ſtrengthen the ends 
of the fingers and toes, and to hinder them from being 
inverted towards the convex fide of the hand or foot, 
when we handle or preſs upon any thing hard. 


THE HAIRS. 


THe hairs belong as much to the integuments as the 
nails. They are a kind of reeds or ruſhes, the roots or 
bulbs of which lie toward that fide of the ſkin which is 
next the membrana adipoſa. The trunk or beginoing of 


the ſtem perforates ths ſkin, and the reſt of the (tem ad- 


vances beyond the outer ſurface of the ſkin, to a certain 
diſtance, which is very various in the different parts of 
the body. | 

When the different hairs are examined by a micro- 
ſcope, we find the roots more or leſs oval, the largeit 
extremity being either turned toward, or fixed in the 
corpus adipoſum. 

This oval root is covered by a whitiſh ſtrong membrane, 
in ſome meaſure elaſtic; and it is connected either to the 
ſkin, to the corpus adipoſum, or to both, by a great - 
number of very fine veſſels and nervous filaments. 

Within the robot, we obſerve a kind of glue, ſome 
very fine filaments of which advance toward the ſmall 
extremity, where they unite and form the ſtem, which 

afſes through this ſmall extremity to the flkin. As the 

m paſſes through the root, the outer membrane 1s 
elongated in form of a tube, which cloſely inveſts the 
ſtem, and is entirely united to it. | 

The ſtem having reached the ſurface of the ſkin, 

ierces the bottom of a ſmall foſſula between the papil- 

, or ſometimes a particular papilla, and there it meets 
the epidermis, which feems to be inverted round it, and 
to unite with it entirely. A ſort of unQuous matter 
tranſudes through the ſides of the foſſula, which is be- 
ſtowed on the ſtem, and accompanies it, more or leſs, as 
it runs out from the ſkin, in form of an hair. 


SECT. Il. Of the ABDOMEN, 


Tus Abdomen begins immediately under the thorax, 
and terminates at the bottom of the pelvis of the oſſa in- 
nominata. Its circumference, or outer ſurface, is di- 


vided into regions, of which there are three anterior, 
viz, the epigaſtric or ſuperior region, the umbilical or 
middle region, and the hypogaltric or lower region. 
There is but one poſterior region, named 6 
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region beyins immediately under the 
at a ſmall ſuperſicial depreſſion, call- 

the pit of the ſtomach, and ends above the navel 
at a tranſverſe line, ſappoſed to be drawn between the 
laſt falſe ribs on each fide. 

This region is ſubdivided into three parts; one middle, 
named epigaſtrium; and two lateral, termed hypochon- 
dria. The igaſtrium takes in all that ſpace which lies 
berween the fal e ribs of both ſides, and the hypochon- 
dria are the places covered by the falſe ribs. 

The umbilical region begins above the navel, at the 
tranſverſe line already mentioned, and ends below the 
navel at another tranſverſe line, ſuppoſed to be drawn 
„„ I ITY Cy Ie ne 
os ilium. 

This region is likewiſe divided into three parts; one 
middle, which is properly the regio umbilicalis ; and two 
lateral, called ilia, or the flanks; and they comprehend 
the ſpace between the falſe ribs and upper part of the os 
ilium on each fide, 

The hypogaſtric region is extended downward from 

the inferior limit of the umbilical region, and is divided 
into three parts; one middle, called pubis; and two la- 
teral, called inguina, or the groins. 
The lumbar region is the poſterior part of the abdo- 
men, and comprehends all that ſpace which reaches 
from the loweſt ribs on each fide, and the laſt vertebra 
of the back, to the os ſacrum and neighbourings parts 
of the offa ilium, The lateral parts of this region are 
termed the loins, but the middle part has no proper name 
in men. 

Laſtly, the bottom of the abdomen, which anſwers to 

the pelvis of the ſkeleton, is terminated anteriorly by 
the pudenda or parts of generation, and polteriorly by 
the clunes and anus. The buttocks are ſeparated by a 
foſſa, which leads to the anus; and each buttock is ter- 
minated downward by a large fold, which diſtinguiſhes 
it from the reſt of the thigh. | 
The ſpace between the anus and the parts of genera- 
tion, is called perinzum, and is divided into two equal 
lateral parts by a very diſtinct line, which is looger in 
males than in females. 
The cavity of the abdomen, formed by the 
ready mentioned, (all which are covered by the ſkin 
and membrana adipoſa) is lined on the infide by a parti- 
cular membrane, called peritonæum. It is ſeparated 
from the cavity of the thorax by the diaphragm, and ter- 
minated below by the muſculi levatores ani. | 

This cavity contains the ſtomach, and the inteſtines, 
It contains likewiſe the meſentery, meſocolon, omentum, 
liver, gall bladder, ſpleen, pancreas, re of the me- 
fentery, vaſa lactea, receptaculum chyli, kidneys, renal 
glands, ureters, bladder, and the internal parts of ge- 
neration in both ſexes. F 

The whole fore-part of the abdomen forms an oblong 
convexity, like an oval vault, more or leſs prominent in 
the natural ſtate, in proportion to the quantity of ſat up- 
on it, and of food contained in it; or to the different 
degrees of pregnancy in women, The hypogaſtric and 
umbilical regions are more ſubjeQ to theſe varieties, than 
the N region. * 
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The appendix euſiſormis of the ſternum, the cartilagi- 
nous portions of the laſt pair of true ribs, thoſe of the 
firſt four pairs of falſe ribs, all the fifth pair, the five 
lumbar vertebrz, the oſſa innominata, the os facrum; 
and os coccygis, form the bony ſides of the cavity of the 


The diaphragm, the muſcles called particularly muſ- 
culi abdominis, the quadrati lumborum, pſoai, iliaci, the 
muſcles of the © coccyx, and of the inteſtinum rectum, 
form the chief part of the circumference of this cavity, 

The cavity of the abdomen is of an irregularly oval 
figure, bur ſtill ſymmetrical. On the foreſide it is uni- 
formly arched or oval, and its greateſt capacity is even 
with the navel, and neare(t part of the hypogaſtrium. 
Oa the upper fide it is bounded by a portion of a vault, 
very much inclined. On the backſide, it is in a manner 
divided into two cavities by the jutring out of the ver- 
tebre of the loins. On the lower (ide, it contracts gra- 
dually all the way to "the little edge of the pelvis; 
and from thence expands again a little as far as the os 
coceygis and heck of the iſchium, terminating in the 
void ſpace between theſe three parts, 


PERITON AUM. 


Havinc carefully removed the muſcles of the abdo- 
men, the firit thing we diſcover is the peritoazum, a 
membranous covering, which adheres immediately to the 
inner ſurface of the muſculi tranſverſi, and of all the o- 
ther — of this cavity; and involves and inveits all 
the viſcera contained therein, as in a kind of bag. 

The peritonzzum in general is a membrane of a pretty 
cloſe texture, and yet very limber, and capable of a very 
great extenſion; after which it can recover itlelf, and be 
contracted tu its ordinary ſize; as we ſee in pregnancy, 
*droplies, corpulency, and repletion. 

It ſeems to be made up at leaſt of two portions, one 
internal, the other external; which have been looked 
upon by many anatomilts as a duplicature of two diſ- 
tinct membranous lanune. But, properly ſpeaking, the 
internal portion alone deſerves the name of a mem - 
branous lamina, as being the main body of the perito- 
num. The external portion is no more than a kind 
of fibrous or follicular apophyſis of the internal; and 
may properly enough be termed the cellular ſubſtance of 
the peritonzum. g 

e true membranons lamina, commonly called the 
internal lamina, is very imooth, and poliſhed on that fide 
which is turned to the cavity and viſcera of the abdomen, 
and continually moiſtened by a ſerous fluid diſcharged 
through almoſt imperceptible pores. 

The cellular ſubitance, or external portion of the peri« 
toneum, adheres very cloſely to the parts which torm 
the inſides of the cavity of the abdomen, 

The cellular ſubſtance has ſeveral clongations, which 
have been called productions of the perironeum. Two 
of theſe productions — and inveſt the — — 
ropes in males, and the vaſcular rop*s, commonly called 
the round ligaments, in women, "There are other two, 
which paſs under the ligamentum Falloppii, with the 
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erural veſſels, which they involve, and are gradually loſt 
ip their courſe downward. | 

To theſe four productions of the cellular ſubſtance of 

the peritonzum, we may add a fifth, which is ſpread on 
the neck of the bladder, and perhaps a ſixth, which ac- 
companies the inteſtinum rectum. All theſe elongations 
pals out of the cavity of the abdomen, and may be 
termed external, to diſtinguiſh them from others that 
remain in the abdomen, and are called internal, of which 
hereafter. 
The great blood-veſſels, that is, the aorta and vena 
cava, are likewiſe involved in this cellular ſubſtance of 
the peritonzum. In a word, it involyes immediately 
and ſeparately all the parts and organs which are com- 
monly ſaid to lie in the duplicature of the peritonæum. 

It has, nevertheleſs, productions of its own, but they 
are very different from thoſe of the cellular ſubſtance ; 
for they run from without, inward, that is, they advance 
from the convex fide of the great bag of the peritonæum, 
into the cavity of that bag, ſome more, ſome leis, and 
alſo in different manners; as if the fides of a large 
ball or bladder were thruſt inward into the cavity of the 
ball or bladder, | 

Of theſe internal elongations or intropreſhons of the 
true lamina of the peritonæum, ſome are ſimply folded, 
like a duplicature ; ſome are expanded like inverted _ 
or ſacculi to contain ſome viſcus ; ſome begin by a ſimple 
duplicature, and are afterwards expanded into a cavity, 
which contains ſome organ; ſome are alternately extend- 
ed in the form of ſimple duplicatures, and of cavities ; 
and laſtly, ſome form only a ſmall eminence on the inner 
furface of the great cavity of the peritonæum. 

The chief uſes of the peritonæum are, to line the ca- 
vity of the abdomen, to inveſt the viſcera contained in 
that cavity as in a common bag, to ſupply them with 
particular coats, to form productions, ligaments, con- 
nexions, folds, vagine, @c. . 

The fine fluid which tranſudes through the whole in- 
ternal ſurface of the peritonæum, prevents the inconve- 
niences which might ariſe from the continual frictions 
and motions to which the viſcera of the abdomen are 
expoſed either naturally or by external impulſes. 


VENTRICULUS, ox STOMACH. 


The ſtomach is a great bag or reſervoir, ſituated partly 
in the left hypochondrium, and partly in the epigaſtrium. 

The figure of the ſtomach is like that of a bag - pipe, 
oblong, incurvatcd, large and capacious at one end, and 
{mall and contracted at the other. 

The curvature of the ſtomach gives us occaſion to di- 
ſtinguiſh two arches in it; one large, which runs along 
the greateſt convexity ; and one ſmall, directly oppoſite 
to the former, The ſides of the ſtomach, are the two 
lateral portions which lie betweenthe two arches. 

The ſtomach has two extremities, one large, and one 
{ſmall like a crooked funnel. It has two openings, cal- 
led the orifices of the ſtomach, one between the great 
extremity and the {mall curvature, the other at the end 
of the ſmall or contracted extremity. The firlt openieg 
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is a continuation of the ; the other joins the 
inteſtinal canal, and is called pylorus. | 
The great extremity of the ſtomach is in the left hy- 
pochondrium, and for the moſt part immediately under 
the diaphragm. | | ; 

The ſmall extremity of the ſtomach does not reach to 
the right hypochondrium. It bends obliquely backward 
toward the upper orifice, ſo that the pylorus lies about 
two fingers breadth from the body of the vertebrz im- 
mediately under the ſmall portion of the liver, and con- 
ſequently. lower down, and more forward than the o- 
ther oritice by almoſt the ſame diſtance. A1 

According to this natural ſituation, the ſtomach, eſpe · 
cially when full, lies ſo. as that the great curvature is. 
turned more upward than downward, and the ſmall cur- 
vature more backward than upward. - Ks 1 

One of the lateral convex ſides is turned upward, the 
other downward; and not forward and back ward, as they 
appear in dead bodies, where the iuteſtines do not ſup- 
part them in their natural ſituation, | 

The ſtomach is compoſed of ſeveral parts, the chief of 
which are the different ſtrata which form its ſubſtance, 
to which anatomiſts give the name of tunicæ or coats. 
Theſe coats are commonly reckoned to be four in num- 
ber, the outer or common, the fleſty or muſcular, the 
nervous or aponeurotic, and the villous or inner coat; and 
they are afterwards ſubdivided ſeveral ways. 

The firſt or outermoſt coat is ſimply membranous, be- 
ing one of the internal productions of the peritonæ um. 

The ſecond or muſcular coat is made up of ſeveral. 
planes of fibres, which may all be reduced to two, one 
external, the other internal, The external coat is longitu- 
dinal, though in different reſpects, following nearly the 
direction of the curvatures and convexities of the ſto- 
mach; and the internal plane is tranſverſely circular, 

Between the outer and inner planes, round the ſu- 
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' — orifice, there are two diſtinct planes, about the 
r 


eadth of a finger, and very oblique, which ſurround 
this orifice in oppoſite directions, and interſect each o- 
ther where they meet on the two lateral ſides. 

Along the middle of each lateral fide of the ſmall 
extremity, there runs a tendinous or ligamentary flat 
portion, above a quarter of an inch in breadth, which 
terminates in the pylorus. Theſe two portions lie be- 
tween the common and muſcular coats, and adhere very 
ſtrongly to the firſt, 

Between the ſame two coats, there is a cellular 
ſubſtance which adheres very cloſely to the external coat, 
and inſinuates itſelf between the fleſhy fibres of the ſe- 
cond, all the way to the third. 

The third coat, called commonly tunica nervoſa, ſu- 
ſtains, on its convex fide, a very large reticular diſtri- 
bution of capillary vetlels and nerves. On the concave 
ſide, it ſeems to be of a very looſe texture, and as it were 
{puogy or filamentary, containing a great number of 

mall glandular bodies, eſpecially near the ſmall curva- 
ture and {mall extremity of the — | 

The fourth coat of the ſtomach is rermed villoſa, be- 
cauſe, when it ſwims in clear water, ſome have imagined 
they ſaw ſomething in it like the pile of velvet. 

two coats are of a larger extent than the two 
former, 
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former, and they join in forming large ragz on the con- 
cave ſurface of the ſtomach, the greateſt part of which 
are tranſverſe, though irregular and waving. 

la the interſtices of * there is often found a 
ſort of ſlimy mucus, with which the whole cavity of 
the ſtomach ſeems likewiſe to be moiſtened. This mu- 
cus is much more fluid in living bodies, and is ſupplied 
by the glands of the ſtomach, It is termed ſuccus gaſtri- 
cus or ſtomachicus. | 
On the inner ſurface of the ſmall extremity of the ſto- 
mach, at the place where it ends in the inteſtinal canal, 
we obſerve a broad, thin, circular border, with a roundiſh 
hole in the middle. This hole is the inferiour orifice of 
the ſtomach, called by the Greeks py/orus, which ſigni - 
fies a porter, 

This border is a fold or duplicature of the two inner 
coats of the ſtomach, the nervoſa and villoſa ; and it is 
formed in part by a faſciculus of fleſhy fibres fixed in 
the duplicature of the tunica” nervoſa, and diſtinguiſhed 
not only from the other fleſhy fibres of the extremity of the 
ſtomach, buf alſo from thoſe of the inteſtines, by a thin, 
whitiſh circle, which apppears even through the exter- 
nal or common coat, round the union of the ſtomach and 
inteſtines, 

The figure of the pylorus is that of a ring, tranſverſe- 
ly flatted, the inner edge of which, or that next the 
center, is turned obliquely roward the intaſtines, like a 
broad portion of -a funnel. This inner edge runs na- 
turally more or leſs into little plaits or gathers, like the 
mouth of à purſe almoſt ſhut, It is therefore a kind of 

inter, which can contra the inferior oriſice of the 

ach, but ſeems not capable of ſhutting it quite cloſe, 

The ſtomach receives in general whatever the mouth 
ſends thither, through the canal of the eſophagus ; but 
its partciular uſe is to receive the aliments, to contain 
them for a longer or ſhorter time, in proportion as they 
are more ſolid or fluid, and to digeſt them, that is, to 
= them in a condition to be turned into that nutritious 

id called chyle. | 
| This operation, which goes by the general name of 
digeſtion, and by which chylification begins, is perform- 
ed partly by the ſuccus gaſtricus, which flows continuall 
from the tunica villoſa, and partly by the continu 
contraction and relaxation of the muſcular coat. 

The pylorus, or fleſhy circle of the inferiour orifice 
of the ſtomach, ſerves to retain the aliments in it, till 
they have acquired a ſufticient degree of fluidity to 
paſs eaſtly through that opening. 

The gentle and alternate motions of the orbicular fi- 
bres of the muſcular coat, may aſſiſt in lending 22 
the pylorus, in the natural way, the aliment that is ſufh- 
ciently digeſted. This was called the periſtaltic or vermi- 
eular motion, by thoſe who believed that it is ſucceſhvely 
reiterated, like that of carth-worms- when they creep. 

The ſituation of the ſtomach, which is nearly tranſ- 
verle, is likewiſe of uſe in making the ahment remain 
long enough in that cavity, and may ſerve to make the 
length of this ſtay in ſome meaſure arbitary, by means 


of the different poſtures of the body; for when we lie on 
the left ſule, the aliment muſt remain longer, than when 
we lie on the right, Ce, 
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The InTESTINES in general, ond Inteſtinum, Duodenum 
in particular. | 1 
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BxTweex the pylorus and the very loweſt part of the 
abdomen, lies a 2 canal, bent in a great many dif- 
ferent directions, by aumerous convolutions or turnings, 
called the inteſtin:s, x 

This canal, thus folded and turned, forms a conſider- 
able bulk, which fills the greateſt part of the cavity of the 
abdomen ; and it is connected, through its whole extent, 
to membranovs productions or continuations of the peri- 
tonæum, principally to thoſe called the meſentery and 
meſocolon. : ' 

The incurvations of the inteſtinal canal form two 
arches, a ſmall one by which it is connected to the meſen- 
tery and meſocolon, and a great one on the oppoſite fide, 
which lies looſe. The whole canal is generally about 
ſeven or eight times as long as the body. 

The inteſtines in general are compoſed of ſeveral 
coats, much in the ſame manner with the ſtomach. 
The firſt and outermoſt is a continuation of the meſen- 
tery, or of ſome other elongation or duplicature of the 
peritonæum. — 

This is commonly termed the common coat; and it 
has a cellular ſubſtance on its inner ſurface, like that of 
the ſtomach. 

The ſecond coat of the inteſtines is fleſhy or muſcular; 
and made up of two planes, one external, the other in 
ternal, The Hare} plane is very thin, and its fibres 
longitudinal; the internal plane is thicker, and its fi- 
bres run tranſverſely round the circumference of the in« 
teſtinal cylinder. 

The third coat is called nervoſa, and is ſomething 
like that of the ſtomach. It has a particular plane, 
which ſerves as a baſis to ſuſtain it, made up of very 
fine, ſtrong, oblique fibres, which ſeem to be of the li- 
gamentary or tendinous kind, 

This coat ſuſtains two reticalar ſubſtances which are 
both vafcular, one arterial, the other venal, accompanied 
by a great number of nervous filaments. Theſe veſſels 
and nerves are productions of the meſenteric veſſels and 
nerves; and as they ſurround the whole canal of the in- 
teſtines, ſome anatomiſts have formed them into a diſtinct 
coat, by the name of tunica vaſculola. 

The nervous coat fends off from its inner ſurface a 

great number of portions of ſepta, more or lefs circu- 
lar, which contribute to the formation of what are cal- 
led valrule conmventes, 
Ide fourth or innermoſt coat is very ſoft, and is na- 
med tunica villoſa. It has the Fame extent with the 
third coat, which ſupports it, and it lines all the ſepta of 
that third coat. 

The ſmall inteſtines form one continued uniform canal; 
and though three portions of it have three different 
names, yet we have no ſufficient marks whereby to di- 
ſtinguiſh them, to fix rhe preciſe extent or length of 
each portion, to ſerile irs juſt limirs, 

The firit and ſhorteſt portion of the whole canal, 
is called duodenum; the ſecond, which is much longer, 
jejunum; and the third, which is fill Jonger than the 
ſecond, ileum, 
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The duodenum having ariſen from the pylores, is im- 
mediately bent a little backward, 2nd obliquely down- 
. ward; then it bends a ſecond time toward the right kid- 
ney, to which it is a little connected, and from thence 
aſſes before the renal artery and vein, aſcending inſen- 
fly from right to left, till it gets before the aorta and 
laſt vertebrz of the back. It continues its courſe 
obliquely forward, by a geatle turn. 

Through this whole courſe, the duodenum is firm- 
ly bound down by folds of che peritonzum, eſpecially. 
by 5 tranſverſe duplicature which gives origin to the me- 
ocolon. 

The villi of this! inteſtine are thicker than in the ſto- 
mach; but the texture of them in man is not like hairs, 
as they are commonly repreſented in figures ; but ra- 
ther like that of a fungous granulated ſubſtance, com- 


poſed of an infinite number of very fine papillæ of dif- 


f:remt figures, in which we ſee, through a microſcope, a 
multitude of depreſſed points or pores, by which their 
whole ſurface ſeems to be pierced. 

By the ſame help we obſerve, on different places of 
the inner ſurface of this inteſtine, ſeveral round vil- 
lous tubercles, riſing like ſmall verucz at different di- 
ances from each other, 

This ſubſtance ſuſtains an infinite number of capillary 
yeſſels, of different kinds; for beſides the blood-veſſels, 
we ſometimes obſerve a great number of white fila- 
ments which. run through it, and end at its inner ſurface, 
like ſo many capillary roots of the veſſels, called venæ 


ex, 

The internal ſurface of the duodenum is farriſhed 
with a great number of ſmall flat glandular tubercles, 
raiſed on the ſides, and depreſſed in the middle, by a kind 
of foſſula; and they are more numerous near the be- 
ginning of this — * than any where elſe. 

Theſe glands appear like little bladders, with the ori- 
ſices turned toward the cavity of the inteſtine, and 
the bodies fixed in the ſpungy ſubſtance next the ner- 
vous coat. They furniſh a particular viſcid fluid, 

In the inner ſurface of the duodenum, almoſt at the 
lower part of the firſt incurvation, and on the ſhorteſt 
ſide, there is a longitudinal eminence, in the point or 
apex of which lies a particular opening, which is the ori- 
fice of the ductus bilarius, within which the ductus pan- 
creaticus likewiſe opens, 


INTESTINUM JEJUNUM. 


Tus jejunum, fo called, b-cauſe it is oftecer found 
empty than the ilium, begins at the laſt incurvation of the 
duodenum, and is there connected to the beginning of 
the meſocolon. 

From thence it bends downward from left to right, 
and obliquely forward, ot from the vertebrz, and makes 
ſeveral convolutions, which lie chiefly in the upper part 
of the umbilical region, Through all this courſe it is 
connecte( tu the meſentery. 

The jejunum and ilium may be diſtioguiſhed by divi- 
ding both inteſtines into five parts; and to allow nearly 
two ſifths to the jejunum, three fifths and a little 
more to the ileum. On 
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The coats of the jejunum are nearly of the fame ſtruc- 
ture with thoſe of the duodenum, but thinner. 


INTESTINUM ILEUM: 
Tus convolutions of the inteſtinum ileum furround 
thoſe of the jejunum on the two lateral and lower fides, 
and it paſſes in a winding courſe from the left fide, by 


the hypogaſtrium, to the right ſide, where it terminates 
a little below the "right kidney, joining che inteltina 


| The ſtructure of the ileum is auich che fame” with 

that of the jejunum ; only the internal duplicatures or 

5 conniventes decreaſe gradullly both in number 
ze. Wa . 


Crass4 in general, and Inteſtinum cæ- 
cum in particular. 


Tux great inteſtines are one continued canal, divided 
into three portions, like the ſmall ones. This canal be- 
zins by a kind of ſacculus or bag, which is reckoned the 
ſt of the three portions, and called cæcum. The ſe- 
cond portion, called colon, is the longeſt of the three, 
and is diſtinguiſhed from them by a great number of par- 
ticular eminences or convexities, which appear on its 
outer ſurface through its whole length. The laſt portion 
is named reftum, being more uniform, narrower, thicker, 
and much ſhorter than the colon. ' 
The ſtructure of the great inteſtines is nearly the ſame 
with that of the ſmall ones, in regard both to the num- 
ber and diſpoſition of their coats. They ate ſhorter, 
and have fewer convolutions, but are mach more capa- 
cious. The coats in general are ſtronger, but eſpecially 
the muſcular coat. D | 
The inteſtinum cæcum is only a round ſhort broad 
bag, the bottom of which is turned downward, and 
the mouth or opening upward. Ir lies under the right 
kidney, and is hid by the laſt convolution of the 
ileum, It is about three fingers breadth in length, and 
its diameter is more than double that of the ſmall in- 
teſtines. 5 
On one fide of the bottom of the cœcum lies an ap- 
ix, reſembling a ſmall inteſtine, nearly of the ſame 

gth with the cæcum, but very ſlender. It is ternicd 
appendicula vermiformis, from its ſuppoſed reſemblance 
to an earth-worm. Its common diameter is not above 's 
quarter of an inch. By one extremity it opens late- 
rally, and a little obliquely, into the bottom of the cæ- 
cum; and the other extremity is cloſed, being ſometimes 
greater, ſometimes ſmaller, than the reſt of the appendix; 
Through the membranous or common. coat of the cz- 
cum, we fee three white ligamentary bands, which adhere 
very cloſely both to the outer and muſcular coat. Ona 
of them is hid by the adheſion of the meſocolon ; and ali 
the three divide the ccum longitudinally into three parts 
more or leſs equal. | 
They all unite in the appendicula vermiformis, and 
cover its whole outer fide immediately under the common 
coat. 0 a 
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INTESTINUM COLON, 
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Tus colon is the moſt conſiderable of all the inteſtines, 

From the cæcum, of which it is a continuation, it 
reaches, in form of an arch, above the umbilical region, 
and to the lower part of the left hypochondrium. Its 
continuity is however a ſittle interrupted by the ileum, 
which advances into the cavity of the colon, and, together 
with a certain fold of that inteſtine, forms what is called 
valvula coli. 
The whale convex fide of the colon is divided longi- 
tudinally into three parts, by three ligamentary bands, 
continued from thoſe of the cxcum, and of the ſame 
ſtructure with theſe. Two of the three bands run on 
each fide, along the great curvature of the colon; and 
the third along the ſmall curvature. 

Theſe three longitudinal bands do the office of fræua, 
berween which this inteſtine is through its whole length 
alternately depreſſed into tranſverſe folds, and raiſed in- 
to conſiderable eminences. All the folds are duplica- 
tures, which form portions of valvulæ conniventes in the 
cavity of the inteſtine ; and the eminences form recep- 
tacles, called the cells of the colon. 

The common coat, on one fide, is a continuation of the 
meſocolon ; and, on the other fide, it contributes, by the 
ſame continuation, to form the omentum. 

The arch of the colon begins under the right kidoey, 
near the haunch. It runs up on the foreſide of that kid- 
ney to which it is connected, paſſes under the veſicula 
fellis, which tinges it with a yellow colour at that place, 
and continues its courſe before the firlt incurvation of 
the duodenum, to which it adheres, and partly hides it. 
In this part of its courſe, therefore, there is a remark- 
able connexion between the colon, duodenum, right 
kidney, and veficula fellis, 

From thence the arch of the colon runs before 
the great convexity of the ſtomach, and ſometimes a 
little lower ; then turns backward under the ſpleen, in 
the left hypochondrium ; runs down on the foreſide of 
the left kidney, to which it is connected; below this 
kidney turns toward the vertebrz, and terminates there 
by a double incurvation, or by tuo oppokte convo- 
Jutions, which repreſent in ſome meaſure an inverted ro- 
man 8. 

At the place where the cæcum joins the colon, one 
2 of rhe circumference of both is depreſſed, and 
orms a large fold on the inſide, which advances into 
the cavity of the inteſtme, Ir is a little open in the 
middle, and its extremities are very thick, by reaſon of 
the mutual duplicature of the coats of the cæcum and colon, 
The extremity of the ileum is as it were grafted in 
the opening of this fold, and ftrongly united to its fides 
by the adheſion of us tranſverſe fibres to the tranſverſe 
fibres of the cæœcum and colon. 

This union forms a pretty thick ring, which likewiſe 
advances into the common cavity of the cæcum and co- 
lon, where /it is wrinkled or formed into gathers, al- 
moſt like the lower extremity of the &ſophagus, the 

vos or inſide of the anus. Its circumference is more 


vor leſs oval; and, by a kind of contiauity with the com- 
Numb. 11. . 
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mon fold of the cazcum and colon, it forms two pro- 
ductions, which M. Morgagni calls the fræna of the 
valvula coli. 

The membranous coat of the extremity of the ileum 
is continued on the cæcum and colon, without ſinking 
_ any fold, at the place where the ileum eaters the 


on. 

This valvula coli is contrived to hinder the return of th 
excrements into the ileum; it produces this effect part- 
ly as a valve, and partly as a kind of ſphincter. 

The capacious arch of the colon is contracted by both 
extremities to the regio lumbaris, near the kidneys, by 
two particular ligaments, one on the right fide, the other 
on the left, which are only ſmall duplicatuces of the peti- 
tonzum, more or leſs tranſverſe, 

The remaining portion, which forms the two con- 
volurions in form of the roman 8, contracts below the 
left kidney, being narrower there, than lower down. 
The coats of this portion become gradually thicker and 
ſtronger, and likewiſe the ligamentary bands, which ap- 

1 by degrees, and ſeem to increaſe in 
th. 


INTESTINUM RECTUM AD ANUS. 


Tus laſt of all the inteſtines, is named rectum, or the 
ſtreight gut, which, properly ſpeaking, is a ttue canti- 
nuation of the laſt convolution of the colon; and it is the 
— fink, and common ſewer, of the whole inreſti- 
nal canal. 

The rectum having paſſed below the laſt vertebra of 
the loins, to the inſide of the os ſacrum, is bent back- 
ward on that concave fide to which it is connected; and 
having reached the os coccygis, it runs likewiſe iu the 
direction of that bone, and bends a little forward, ter- 
minating beyond the extremity of the coccyx. 

The figure of this inteſtine varies according as it is 
full or empty. When empty, it is irregularly cylindri- 
cal, and ſinks in by a kind of tranſverſe folds ; andio that 
(tate, it is about three fingers breadth in diameter, mote 
or leſs, When full, it is wider in proportion to the 
quantity of fæces, wind, or whatever elſe is contained 
init; and it may be extended to the ſize of a large bladder, 
ſo as to repreſent a kind of ſtomach, | 

The membranous coat often contains a preat quantity 
of fat, ſpread between it and the nf 1b coat, and 
forming round the inteſtine numerous eminencee, in the 
room of the appendices adipoſe of the colon, 

The muſcular or ficthy coat is very thick: the longi- 
tudinal fibres, which in the other inteſtines are very thin, 
are in this ſtronger then the circular fibres of the reit. 
The ligamentary bards continue to increaſe in breadth, 
and to approach each other. 

The nervous or filamentous ard internal coats, are 
larger here, than in the other inteſtines ; and when the 
rectum is empty, they form a great number of wavivg ru- 
gz in its cavity, which diſappear, in proportion as that 
cavity is filled, F 

The innermoſt chat is very improperly termed villoſa, 
and ſcarce deſerves the name f papillaris, becauſe of 
the ſmallneſs of the little corpyſeles ſpread on its ſurface, 
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It contains a great number of ſingl or ſolitary glands; 
undd it is always moiſtened by a mucus of different con- 
ſiſtences diſcharged by theſe glands or folliculi. 

Near the extremity of this inteſtine, the rugæ or 
Folds become in a manner longitudinal; and at laſt, to- 
*wards the circumference of the inner margin of the anus, 
they form little bags or ſemilunar lacunz, the openings 
of which are turned upward, toward the cavity of the 
inteſtine, Theſe lacunæ are ſomething like thoſe at the 
lower extremity of the eſophagus, or upper orifice of 
the ſtomach. | 
At length the extremity of the rectum contracts, and 
"terminates by a narrow orifice called the anus, the ſides 
"of which are diſpoſed in cloſe folds or gathers. This 
extremity of the inteſtme has ſeveral muſcles belonging 
to it, ſome of which ſurround it like ſphincters, the reſt 
are broad fleſhy planes inſerted in it, and which being 
likewiſe fixed to other parts, ſuſtain it in its natural ſi- 


tuation, and reſtores it to that ſituation when diſtutbed 


by the force neceſſary for the excluſion of the fæces. 
"Theſe latter muſcles are termed levarores ani, the firſt 
go by the general name of ſphincters. 

_ Theſe ſphincters arc three in number, ope inteſtinal 
or orbicular, and two cutaneous or oval; whereof one is 


large, ſuperior, and internal; the other ſmall, inſeri- 


or, and external, 

The inteſtinal or orbicular ſphincter of the anus, con- 
ſiſts mercly in an augmentation of the inferior portion 
of the fleſhy bbres of the extremity of the rectum, 

The cutancous ligament goes out anteriorly, from 
the extremity of the os coccygis. It is very ſlender, 
and divides into two portions at the orifice of the anus, 
which run into the membrana adipoſa, and are inſerted 
in the ſkin on each fide of the anus, by a kind of expan- 
ſion ; and continuing to divaricate, they are loſt on the 
two ſides of the periopzum, | 
The interoſſeous ligament of the oſſa pubis is a very 
ſtrong triangular membrane, fixed by two of its edges in 
the inferior rami of theſe bones, all the way up to their 
common ſymphyſis. The third edge, which is the loweſt, 
is looſe; and this whole membrane, the middle of which 
is perforated by a particular hole, is ſtretched very tight 
detween the two bones, and under their cartilaginous 
arch, to which it adheres very cloſely, 

At the lower part of this intcroſſcous ligament, along 
its whole lower or looſe edge, lies a digaſtric muſcle, 
fxed by its two extremities in the rami of the oſſa pubis, 
its middle tendon lying on the middle of the edge of the 
ligament. 

Ihe cutaneous ſphincters have cach an anterior and 
Poſterior infertion, ending both ways in a kind of point, 
and comprehending the orifice of the anus between their 
middle portions. 

They are diſtinguiſhed from each other by their ſitua- 
tion, by their ſize, and by a kind of white cellular line. 
The greateſt of the two appears to be double, and the 
Imallelt lies ncarcſt the ſkin, and adheres molt cloſely 
tw it. 

"They ore inſerted backward, partly in the-apex of the 
os coccypg's, and partly in the contiguous portion of the 
cutaneous ligament of that bone. Forward their chief 
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inſertion is in the middle tendon of the tranſverſalis ure 
thræ; and they have likewiſe ſome connexions to other 
muſcles of the urethra, 

1 be levatores ani are broad, thin, muſcular portions, 
fixed by one extremity of their fleſhy fibres round the 


concave ſide of the inferior portion of the pelvis, from 


the ſymphyſis of the oſſa pubis, beyond the ſpine of the 


iſchium. The other extremity of theſe fibres runs 


down on each fide behind, aud under the curvature of 


the end of the rectum, where they meet together, and 
unite from the baſis of the os coccygis all the way to the 


margin of the anus. 9 He 

We ought likewiſe to remark, that the margin or edge 
of the anus is formed by the union of the ſkin and epi- 
dermis with the internal coat of the rectum; ſo that the 


moſt ſuperficial portion of that coat ſcems to be a conti- 
nuation of the epidermis, | 


MESENTERIUM & MESOCOLON, 


Tuts great bundle of inteſtines is not left to move at 


random in the cavity of the abdomen; but artfully bound 


down by a membranous web, which prevents the inteſti- 
nal convolutions from being intangled in each other, and 
from being twiſted or compreſſed in all their different ways 


of meeting; and yet allows them a gentle floating, bur 


limited motion. 

This web is diſtinguiſhed into two portions; one of 
which, being very broad and very much plaited, connects 
the ſmall int:ſtines ; the other, which is long and incur- 
vated, does the ſame office to the greater inreftines. 

Theſe two portions are in 2. 54 only one and the 


ſame continuation of the membranous lamina of the peri- 


tonyum doubled back upon itſelf, and they are diſtin- 
guiſned only by their breadth, Taken both together, 
they form a kind of ſpiral roll, more or leſs plaited in 
its circumference, The firſt portion has rerained the 
name of meſentery, the other is termed meſocolon. 

The meſentery begins at the laſt incurvation of the 
duodenum, and runs obliquely from left to right, along 
the vertebrz of the Joins. In this ſpace, the membra- 
nous portion of the peritonzum is detached on both 
hands, produces a duplicature by two elongations or 
particular laminz applied to each other, and thus forms 
the meſentery. 

It is narrow at its upper and lower parts, but chiefly 
at the upper, The middle portion is very broad, and 
the edge of it next the inteſtines is every where very 
much plaited. Theſe plaits or folds are only waving in- 
fle tions, ſuch as may be obſerved in the edge of a piece 
of ſhamoy, which has been often drawn through the fin- 
gers. They make this edge of the meſentery very long, 
and they run through about one third of its breadth. 

The two laminæ are joined together by a cc llular ſub- 
ſtance, which contains glands, veſfe)s, and nerves; and 
in ſome ſubjects a great quantity of fat, which keeps the 
two laminz a diſtance from each other. 

Along the whole circumference of the meſentery, the 
two laminz are naturally ſeparated, and applied to the 
two ſides of the ſmall theo (oy which they inveſt by 


their uaion, or rather reciprocal condiauation on the great 
curvature 


r 


curvature of that canal, and carry it as in a ſcarf or ling. 
This is what forms the external or membranous coat of 
the inteſtines, 

The meſocolon is the continuation of the meſentery, 
which having reached the extremity of the ilium, con- 
tracts and changes its name, At this place the particu- 
lar lamina which is turned to the right ſide, forms a 
ſmall tranſverſe fold, called /jgamentum coli dextrum. 

Afterwards the meſocolon aſcends towards the right 
kidney, where it ſeems to be loſt by the immediate ad- 
hefon of the colon to that kidney, and to the firſt incur- 
vation of the duodenum. Then it appears again, and, in- 
creaſing in breadth, it continues its courſe almoſt tranſ- 
verſcly under the liver, ſtomach, and ſpleen, where it be- 
gins to turn downward, under the left hypochondrium, 
toward the kidney on the fame (ide. ; 
g Through this whole courſe, the meſocolon extends in 
breadth, and forms nearly a tranſverſe ſemicireulat plane, 
very little plaited at its great circumference. By this 
circumference or edge, it is connected to the colon; and 
hides that ligamentary band of this inteſtine, which runs 
along its ſmall curvature. By its ſhort or ſmall edge, ir 
forms the triangular caſe of the duodenum ; and by its 
great edge, the external coat of the colon, 4a the lame 
manner as the meſentery does that of the ſmall inteſtines. 
As it paſſes under the large extremity of the ſtomach, it 
adheres a little to the lower portion of that extremity, as 
the diaphragm does to the upper. 

Having got below the left kidney, it contracts and 
forms another tranſverſe fold, called /igamentum coli fi- 
niſtrum. Afterwards it expands again, but not fo much 
as in the upper part, and runs down on the left pſoas 
muſcle, toward the laſt vertebra of the loins. [This 
deſcending portion is fixed to the convolutions of the co- 
lon in the ſame manner as the ſuperior portion is to the 
arch of that inteſtine. 

The inteſtinum rectum is likewiſe inveſted by a parti- 
cular production of the peritonzum, called commonly by 
the barbarous name of e/qreZum, This produttion is 
very narrow; and, about the middle of the forefide of the 
rectum, it forms a tranſverſe ſeraicircular fold, which 
appears when the inteſtine is empty, but is leſt when it 
is filled. : 


GLANDULX. MESENTERICA, VASA 
LYMPHATICA & LAc TEA. 


Berweerx the laminx of the meſentery, a preat num- 
ber of glands he ſcattered through the cellular fub{lance, 
In the natural ſtate, theſe glands are ſomething of the fi- 
gure of lentils or liitle roupd beans ; ſome of them being 
orbicular, others oval, but all of them a little flatted. 

Thefe glands are of the number of rhoſe that an4to- 
miſts call g conglhobate, the ſtrudture of which 
js not as vet ſuſfici-ruly known, They ſcem to be of a 
cellular ſubſtance, ſurrounded by a very fine membrane 
or coat, on which, by the help of mici ofcopes, we dilco- 
ver an mtertexrure of particular filaments, 


Beſules the blocd-veſſels which arc diftriburcd in a 
reticular manner in the meſenteric glands, and beſides 
many nervous filaments fpread through them, we dil- 
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cover an infinite number of ſmall veſſels of another 
kind running from gland to gland. | 3 

Theſe veſſels are extremely thin and tranſparent, and 

furniſhed on the inſide with numerous valves, which ap- 
pear on the outſide like little ſmall knaots very near each 
other. They go out from each gland by ramifications, 
as by ſo many roots, and having formed a ſmall trunk, 
they are again divided, and enter ſome neighbouring 
gland by the fame kind of” ramifications by which they 
went out from the former. 
They are termed /mphatic veſſels, becauſe for the 
moſt part they contain a very clear, limpid, though mu- 
cilaginous ſerum, called H by anatomiſts. Bur as 
they have likewiſe been obſerved to be filled with a white 
milky fluid, called %, they have been called neſs c- 
lifera, or vene lacler. They have the name of veins, 
becauſe their valves are diſpoſed as thoſe of the ordinary 
blood-veins, and becauſe the fluid which they contain 
runs from ſmaller into larger tubes, 

They derive their firſt origin from the tunica villoſa of 
the inteſtines, ard chiefly from that of the {mall inteitines, 
by a great number of {mall capillary roots, From theſe 
roots there ariſes, between the coats of the inteſtines, a 
kind of rete mirabile, which furrounds almoſt the whole 
circumference of the intettinal canal, between the muſcu- 
lar and external coat, 

This reticular texture of laceal veſſcls keeps cloſe to 
the external coat, aud leaves the canal along with it, on 
the fide of the meſentery, where it forms two planes of 
ramifications, plainly ciftinguiſhed from each other by 
the cellular ſubſtance, and adhering cloſely to the infide 
of the two membranes of the metcntery. In this ſepa- 
rare ſtate they run on the laminæ of the meſentery, as 
far as the firſt meſenteric glands, where they uuite again 
into one plane, 

Atter this union, the lacteal veſſels are diſtributed al- 
moſt uniturmly through the whole extent of the meſen- 
rery, from its circumference to its origin or adhefion to 
the vertebrz of the back, between the meſenteric glands, 
which they join, and form frequeut anaſtomoſes or com- 
municatons, 

Having paſſed through the mefentery, the ramifications 
begin to unite as they approach the ſpina dotſi, and con- 
ſequently their number 1s leſſened, and their fize increa- 
fed ; and having paſſed the laſt meſenteric glands, they 
terminate about the muddle of the adhefion of the melo» 
colon in ſmall common trunks, which receive a great 
number of lymphatic veſſels from the glandulæ lumbates, 
and others below theſe. 

The lactcal veſſels which he between the meſenteric 
glands and middle adhe ion of the meſocolon to the ſpina 
dorfi, run down on the body of the inferior aorta, be- 
rween the extremities of the fell muſcle of the dia- 
phragm, and terminate in a kind of ciſtern, called by ſome 
receplaculum chyli, by others receptaculum Pecguetti. 

The greateſt part of the recepraculum chyh hes be- 
kind the right portion of the inferior muſcle cf the dia- 
phragm, on the right fide of the aorta, at the union of 
the laft vertebra of the Lack with the firſt cf the loins. 
It is a kind of membranous veficle, the conformation of 
which is various in human fubjeQs, Somctiucs it is of 
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an uniform long oval figure, like the veſicula ſellis; ſome- 
times it is divided by ſtrictures, into ſeveral ſmall rouod- 
iſh bags more or leſs ſlatted, and ſometimes it ſurrounds 
the trunk of the aorta like a collar, d 
It is compoſed of very thin coats, and its cavity is di- 
vided by ſmall pellicule or membranous ſepta, the diſ- 
1 of which is irregular, It is chiefly round the 
ower part of this receptacle? that the laſt lacteal veſſcls 
are inferted, ſome on the ſides, and ſome behind the 
aorta; and they are accompanied by numerous lympha- 
tic veſſels, The upper portion is contracted between 
the aorta and vena azygos, and forms a particular ca- 
nal, which runs up through the thorax, by the name of 
duct us thoracicus. 


HE PAR & VESICULA FELLIS. 


Tur liver is a large and pretty ſolid maſs, of a dark 
red colour, a little inclined to yellow, ſituated immedi- 
ately under the arch of the diaphragm, partly in the 
right hypochondrium, which it fills almoſt intirely, and 
partly in the epigaſtrium, between the appendix enſifor- 
mis and ſpina dorſi, and terminating commonly in the left 
hypochondrium. 

The figure of the liver is irregular, it being arched or 
convex on the upper part, unequally concave on the low- 
er, and very thick on che right and back ſides. Towards 
the left and anterior ſides its thickneſs decreaſes very 
much, and terminates there by a kind of edge; and it is 
broader from right to left, than from before backwards. 

It may be "Evided into lateral parts called /obes ; 
one of which is termed the great or right lobe; the o- 
ther, the ſmall or left lobe. Theſe two lobcs are di- 
ſtinguiſned above, by a membranous ligament; and be- 
low very plainly, by a conſiderable ſciſſure lying in the 
ſame direction with the ſuperior ligament. 

The eminences on the concave 2 of the liver belong 
to the great lobe. The principal eminence is à ſort of 
triangular or pyramidal apophy ſis ſituated backward near 
the great ſeiſſure which diltinguiſhes the two lobes. 

This triangular eminence is termed /obulus Spigelii, 
or ſimply the ſmall lobe of the liver. One of its angles 
advances a conſiderable way toward the middle of the 

lower ſide of the great lobe, and is loſt there. Toward 
the forclide, there is anoiher eminence leſs prominent 
| but broader; and to this eminence and the former, the 
ancients gave the general name of pere. 

The depreſſions on the concave or lower fide of the 
liver are four in number. The ſorſt is the ſcifſure that 
ſeparates the two lobes, which runs a-croſs the concave 
ſide, from the emincnces already mentioned, to the ante- 
- rior edge, where it terminates by a notch of different 
depths in different ſubjects. This is termed the great 
Ager of the liver. 

ie ſecond depreſſion is ſituated rranſverſcly between 

the two eminences of the great lobe, and tilled by the 
firus of the vena portæ. The third deprefhen is back- 
ward, between the great lobe and lobulus Spigelu, and 
the vena cava paſſes through it. The fourth is a kind 
of ſulcus between the lobulus and ſmall lobe of the liver, 
which in the ſœtus ſerved to receive a venal canal loſt ia 


T 


O M T. Part VI. 


adults, in whom it appears only as a kind of ligament. 
This ſulcus is in ſome meaſure a continuation of the great 
ſciſſure, and joins the vena cava by an acute angle. 

Beſides theſe four depreſſions, there is one on the 
fore-part of the great lobe, in which the vcſicula fellis 
is lodged; and it ſometimes runs as far as the edge, 
where it forms a ſmall notch, We may likewile reckon 
among theſe depreſſions, a ſmall ſuperficial cavity in the 

ſterior and lateral part of the lower fide of 4a reat 
obe, by which it reſts on the right kidney; and like- 
wiſe a ſuperficial cavity in the left lobe, where it runs 
over the ſtomach. 

Laſtly, on the poſterior edge of the liver, there is a 
great ſinus common to both Jobes, which gives paſſage 


to the ſpina dorſi and eſophagus, near the place where 


the vena cava deſcends. 

The convex fide of the liver is commonly connected to 
the diaphragm by three ligaments, which are only conti- 
nuations of the membranous lamina of the peritunzum, 
One lies near the edye of the extremity of each lobe 
and one in the middle, and they are accordingly termed 
the right, middle, and Jet ligaments. There is a cel- 
lular Elance ia the duplicature of each, in which the 
blood-veſſels and lymphatics run, and which ſends off a 
kind of lamina into the ſubſtance of the liver. 

The right ligament ſometimes connects the great lobe 
to the cartilages of the falſe ribs; and the left liga - 
ment, or that of the ſmall lobe, is often double, and ad- 
vances toward the middle ligament. This middle liga- 
ment begins low, in the great ſciſſure of the liver, near 
the eminences called p:r/e, and from thence paſſes thro? 
the anterior notch and over the convex fide of the liver 
at the union of the two lobes, and is fixed obliquely in 
the diaphragm. p 

It is likewiſe fixed along the upper and inner part of 
the vagina of the right muſculus rectus of the abdomen, 
in ſuch an oblique manner as to be nearer the linea alba 
below than above. 

Beſides theſe ligaments the great lobe of the liver is 
likewiſe connected to the right ala of the tendinous por- 
tion of the diaphragm, not by a ligament, but by a 
broad and immediate adheſion, without the intervention 
of the membrane of the peritooxum, which is only fold- 
ed quite round this adheſion, to form the external mem- 
brane of all the reſt of the body of the liver. 

The middle ligament, called improperly /igamentum 
bepatis ſuſpenſorium, contains in its Fee a thick 
white rope, like a round ligament, which was the um- 
bilical vein in the foetus, Thus the lower part repreſents 
a falx, the convex edge of which is ſharp, and the other 
rounded. 

All theſe ligaments ſerve to keep the liver in its proper 
ſiruation, and to hinder it from inclining too much to- 
wards either ſide : But we muſt not imagine that any of 
them ſerve to ſuſpend it; becauſe it is ſufficiently ſup- 
ported by the ſtomach and inteſtines, eſpecially when 
they are filled, 

When the ſtomach is empty, or when we faſt lon 
than ordinary, it is a common expreſſion to ſay the Ho- 
mach pinches ur, As the liver is not then ſuſtained by 
the ſtomach and inteſtines, it deſcends by its own weights 
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and chiefly by the means of the middle ligament pulls 
the diaphragm along with it. It is in that place there - 
fore that we have this uneaſy ſenſation, and not at the 
ſaperior orifice of the ſtomach, as is commonly believed. 

The liver is. compoſed of ſeveral kinds of veſſels, the 
ramifications of which are multiplied in an aſtoniſhing 
manner, and form by the intertexture of their capillary 
extremities, an innumerable collection of ſmall pulpy, 
friable corpuſcles, which are looked upon to be ſo many 
organs ee. to pews from the maſs of blood a 
particular fluid termed the bile, 

The greatelt part of theſe veſſels from one end to the 
other is included in a membranous vagina called capſula 
venæ forte, or capſula Gliſſoni. 

The trunk of the vena portæ is ſituated tranſverſely 
between the broad anterior eminence of the great lobe of 
the liver, and the root of the lobulus, in a particular 
ſciſſure, and forms what is called the Anus of the vena 
porta. From this ſinus five principal branches go out, 
which are afterwards divided into millions of ramifica- 
tions through the whole ſubſtance of the liver. 

At this place the vena portz lays down the common 
office of a vein, and becomes a kind of artery as it en- 
ters, and is again ramified in the liver. The extremi- 
ries of all theſe ramifications of the trunk of the vena 
portz hepatica end in the pulpy friable corpuſcles which 
leem to be thick villous folliculi. 

Its in theſe folliculi that the bile is ſecreted, and it is 
immediately collected in the ſame number of extremities 
of another kind of veſſels, which unite by numerous ra- 
miſications into one common trunk, "Thele ramifications 
are termed pori bilarii, and the trunk dudtus A pray 
and the ramifications of theſe two kinds of veſſels are in- 
veſted together by the capſula of the vena portæ. 

The blood, deprived of this bilious fluid, is reconveyed 
to the heart by a great number of venal ramifications, 
which afterwards unite into three principal branches, be- 
ſides others that are leſs conſiderable, that terminate in 
the vena cava, and are all called by the name of vera 
hepatica. 

The capillary extremities of the ramifications of the 
vena cava, join thoſe of the vena portz, and accompany 
them through the liver; and yet the great branches of 
both veins interſect each other in ſeveral places. 

The ductus hepaticus, or trunk of the pori bilarii, ha- 
ving run a little way, joins another canal called dud?us 
cyſticus or veficularis, becauſe it comes from the veſicu- 
la fellis. Theſe two united ducts form a common trunk 
named dudtus chalidochur, becauſe it conveys the bile. 
This duct having reached the incurvation of the duode- 
num, inſinuates itſelf through the coats of that inteſtine, 
and opens into the cavity thereof, not by a round papil- 
la, but by an oblong orifice, rounded at the upper part, 
and contracted at the lower, like the {pout of an ewer, 
or like a common tooth-picker, 

"The gall-bladder is a kind of ſmall bag ſhaped like a 
* that is, narrow at one end and wide at the other. 

e wide extremity is termed the ſundus or bestem, 
the narrow extremity the weck, and the middle portion 
the body, About one third of the body of the veſicula 
lies in a depreſſion on the concaye fide of the liver, from 
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the trunk or ſinus of the vena portæ, where the neck is 
ſituated to the anterior edge ot the great lobe, a little 
toward the right fide, where the bottom is placed, 

The gall-bladder is compoſed of ſeveral coats; the 
outermoſt of which is a continuation of that which in- 
velts the liver, and conſequently of the peritoneum, 

The ſecond coat is flzſty, and made vp of two ſtrata, 
one longitudinal, the other tranſverſe, the fibres of 
which have nearly the ſame irregular direction with thoſe 
of the ſtomach ; and this diſpoſition of the fibres in theſe 
viſcera is owing to the different diameters in the ſeveral 
portions of them, and to their incurvation, h 

Theſe two coats are connected by a cellular ſubſtance 
continued between the body of the veſicula and the liver, 
all the way, to a whitiſh ſtratum, which is looked upon 
as the third coat of the gall-bladder anſwering to the 
tunica nervoſa of the inteſtines. 

The innermoſt or fourth coat has on the inſide a great 
number of reticular folds, filled with ſmall lacunz, like 
perforated papillæ, eſpecially near the neck of the veſi- 
cula where theſe folds are longitudinal, and afterwards 
form a kind of ſmall pylorus with plaits of the ſame na- 
ture with thoſe in the great one. Theſe lacune are 
looked upon to be leah. 

That fide of the body of the veſicula which lies next 
the liver is connected to that viſcus by a vaſt number of 
filaments, which run a great way into the ſubſtance of 
the liver; and among theſe filaments there are ſome 
ducts which form a communication between the port bi- 
larii and veſicula. They are moſt numerous near the 
neck of the veſicula, and they are named du, cy/{-be- 
patici, or bepatico-cyſtici, 

The neck of the veſicula is formed by the contraction 
of the ſmall extremity ; and this neck bending afterwards 
in a particular manner, produces a narrow canal named 
duftus cyſticus. 

The neck of the veſicul i is nearly of the ſame ſtructure 
with the other parts. lt has on the inſide ſeveral reti- 
cular rugz and ſome folds which appear like fragments 
of valvulæ conniventes, fituated very near each other, 
from the neck to the contraction of the cyſtic duct. The 
firſt of theſe folds is pretty broad and large, and almoſt 
circular; the next is more oblique, and tmaller in lize; 
and the reſt diminiſh in the ſame manner, | 

The bile which paſſes through the ductus hepaticus in- 
to the cholidochus, may be called Fepatic; and that 
which is collected in the veſicula ſellis, may be rermed 
cyſtic. The hepatic bile flows continually through the 
ductus cholidochus into the duodenum, whereas the cyſtic 
bile flows only by reaſon of plentitude or by — Þ4 

The uſes of the liver ſhall be explained after the de- 
ſcription of pancreas, ſpleen, and omentum, all theſe 
viſcera having a great relation to the liver, 


PANCREAS. 


Tax pancreas is a long flat gland, of that kind which 
anatomilts call conglomerate, ſituated under the ſtomach, 
between the liver ard the ſplcen, Its figure reſembles 
that of a dog's tongue; and it is divided into two ſides, 
one ſuperior, the other inferivr; to cdges, one ante- 
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rior, the other poſterior; and two extremities, one large, 
which repreſents the baſis of a tongue, and one ſmall and 
a little rounded like the point of a tongue. 

The pancreas is . tranſverſely under the ſtomach, 
in the duplicature of the poſterior portion of the meſo- 
colon, The large extremity is connected to the firlt in- 
curvation of the duodenum, and from thence it paſſes 
before the reſt of that inteſtine, all the way to its laſt 
incurvation ; ſo that a great part of the duodenum lies 
between the pancreas and the vertebræ of the back. 
= ſmall extremity is fixed to the omentum near the 

leen. 

r The pancreas is compoſed of a 454 number of ſoft 
glandular moleculz, combined in ſuch a manner, as to 
exhibit the appearance of one uniform maſs on the out- 
ſide, the ſurface of which is rendered uneven only by 
numerous {mall convexities, more or leſs flatted. When 
theſe moleculz are ſeparated a little from each other, 
we find along the mildle of the breadth of the pancreas, 
a particular duct, in which ſeveral ſmaller ducts terminate 
laterally on each ſide, like ſmall rami in a ſtem. 

This canal, named dust, pancreaticus, or dudtus 
ej is very thin, white, and almoſt tranſpacent, 
and the extremity of the trunk opens commonly into the 
extremity of the ductus cholidochus. From thence it 
diminiſhes gradually, and terminates in a point, next the 
ſpleen. The ſmall lateral branches are likewiſe pretty 
large near the trunk, and very {mall toward the edges of 
the pancreas, all of them lying in the ſame plane like the 
branches of the common fern. 

The pancreatic duct is ſometimes double in man, one 
Iying above the other, It is not always of an equal 
length, and ſometimes runs in a winding courſe, but al- 
ways in the ſame plane; and it is nearer the lower than 
the upper ſule of the pancreas. It pierces the coats of 
the duodenum, and opens into the ductus cholidochus, 
commonly a little above the prominent point of the ori- 
fice of that canal; and ſomeuncs it opens immediately 
into the duodenum, 


SPLEEN. 5 
Tas ſpleen. is a bluiſh maſs, ſomething inclined to 


red, and of a long oval figure, being about ſeven or 
eight fingers-breadth in length, and four or five in 
breadth, It is of a ſofriſh fubllance, and is ſituated in 
the left hypochondrium, between the great extremity of 
the ſtomach, and the neighbouring falſe ribs, under the 
edge of rhe diaphragm, and above the left kidney. 

"The inner or concave fide is divided by a longitudinal 
groove or ſciſſure, in two planes or half: ſides, one upper, 
the other lower; and by this groove, the veſſels and 
nerves enter in human ſubjects. The ſuperior half-fide 
is broader and more concave than the inferior, being 
proportioned to the convexity of the preat extremity of 
the lomach. The inferior half-fide lies backward on 
the left kidney, and forward on the colon; and ſome- 
times this fide of the ſpleen appears to have two ſuperſi- 
cial cavitics, one anſwering to the convexity of the ſto- 
mach, che other to that of the colon, The convex (ide 
of the ſplecn is turnce to the left ribs, 
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It is connected to the ſtomach, by the veſſels called vaſe 


brevia; to the extremity of the pancreas, by ramiſica- 
tions of the ſplenic artery and vein; and to the onien- 
tum, by ramihcations which the ſame artery and vein 
ſend to the ſpleen, and which run in the longitudinal 
groove. | 

It is connected to the edge of the diaphragm by a 
particular membranous ligament of different breadths ia 
different ſubjects, fixed in its convex fide, ſometimes 
near the upper edge, and ſometimes near the lower. 

The ſtructure of the ſpleen is not eaſy to be unfolded 
in man, and it is very Cifferent from that of the ſpleens 
of brutes, from which both public and private demon- 
{trations are commonly made. 

Irs coverings adhere to it ſo cloſely in man, that it is 
difficult to diſtinguiſh the common from the proper coat; - 
whereas in ſome brutes, ſuch as oxen, ſheep, c. we 
eaſily find two coats ſeparated by a cellular ſubſtance. 
This covering ſeems to be no otherwiſe a continuation of 
the peritonzum than by the intervention of the omentum 
and meſocolon. 

In man the ſubſtance of the ſpleen is almoſt wholly vaſ- 
cular. In oxen the ſubſtance of the ſpleen is chiefly re- 
ticular, and in ſheep it is cellular, In oxen and ſheep 
there are no venal ramifications, but inſtead thereof only 
open ſinuſes diſpoſed like branches, except a ſmall por- 
tion of a venal trunk perforated on all fides, at the ex- 
tremity of the ſpleen. 

In the human ſpleen we ſee ſomething like glandular 
corpuſcles, as in thoſe of other animals; and there are 
numerous venal ramifications through its whole extent. 
Between theſe ramifications we every where obſerve an 
appearance of extravaſated blood, lying in a kind of fila- 
mentary tranſparent and very delicate ſubſtance expand- 
ed through the whole ſpleen, 

This filamentary ſubitance, having ſurrounded all the 
ramifications, terminates in almoſt imperceptible cells 
which communicate with each other. 


OMENTUM & APPENDICES EPIPLOICZ. 


Tur omentum is a large, thin, and fine membranous 
bag, ſurrounded on all ſides by numerous portions of fat 
which accompany and even inveſt the ſame number of 
arteries and veins adhering cloſcly to each other. 

Ihe greateſt part of it reſembles a kind of flat purſe 
or a ſportſman's empty pouch, and is ſpread more or leſs 
on all the ſmall inteſtines from the ſlomach to the lower 
part of the regio umbilicalis. Sometimes it gocs down to 
the lower part of the hypogaſtrium, and fometimes does 
not reach beyond the regio epigaſtrica. It is commonly 
plaited or folded in ſeveral places, eſpecially betu cen the 
bands of fat. | 

Tt is divided into a ſuperior and inferior, an anterior 
and poſterior, and a right and left portion, The ſupe- 
rior portion is in a manner divided into two borders, 
one of which is fixed along the grear cutvatute or con- 
vex fide of the arch of the colon, and the other along 
the great curvature of the ſtomach, The commiſſure or 
union of thele two borders on the right fide, is fixed to 
the common ligament ot adheſion 4 che * 
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colon, and to the conti parts of theſe inteſtines, 
That on the left fide is fixed to the longitudinal ſciſſure 
of the ſpleen, to the extremity of the pancreas, and to 
the convex ſide of the great extremity of the ſtomach. 
It is likewiſe fixed to the membranous ligament which 
ſuſtains the ductus cholidochus, and connects it to the 


vena ventralis, 

Below theſe adheſions, the other portions, that is, 
the anterior, poſterior, two lateral and inferior porrions, 
which laſt is the bottom of the ſucculus epiploicus, have 
commonly no fixed connections, but he looſe between the 
fore · ſide of the cavity of the abdomen and inteſtines. 

The membrane of the omentum is through its whole 
extent made up ot two extremely thin lamine joined 
a cellular ſuſtance; the quantity of which is very - 
derable along the blood-veſſels, which it every where ac- 
companies in broad bands, proportioned to the branches 
and ramifications of theſe veflels, Theſe cellular bands 
are more or lefs filled with fat according to the corpu- 
lency of the ſubject. | 

Beſides this large membranoas bag, there is another 
much ſmaller, which differs from the large one, not on- 
ly in ſize, but alſo in figure, ſituation and connexion ; 
and this is the {/ttle omertum. This ſmall bag is 
fixed by its whole circumference, partly to the ſmall 
enrvature of the ſtomach, and parrly to the concave fide of 
the liver before the ſinus of the vera portz, fo as to ſar- 
round and contain the prominent portion of the Jobulas 

The little omemum is thinner and more tranſparent 
than the other, and its cavity diminiſhes gradually from 
the circumference to the bottom. Its ſtructure is pretty 
much the ſame with that of the great omcntum, it be- 
ing compoſed of two laminæ, with a mixture of the ſame 
portions of fat, which are corfiderably finer than in the 


viher. . 
The fat * of the colon and rettom appe ut 
wo be a kind of ſmall omenta or appendices epiploice. 


They are ſituated at differem diſtances along theſe in- 
weſlines, being particular elorgations of their common or 
external coat. They are of the ſame ſtructure with the 
great omenta, and there is a cellular ſubſtanc* comained 
in their duplicature, more or dels filled with fat, accord- 
ing as the ſubject is fat or Jean, 


Users the Abdominal Viſcera. 


Tus inteſtines in general finiſh what the ſtomach 
Sad begun. The alimenrary pulp having been futk.- 
diently prepared by the foccas gaſtricte, or lymph of the 
flomach, wndergoes a further change by the inteſtinal 
mph, bile, and pancrearic juice, by which the milky 
„quot called ch is produced, and this hquor rendered 
fluid enough to enter the lactgal veſſels through the tu- 
men villoſa o the ſmall inteſtines, while the groſſot por- 
tion of the aliment cominues its courſe, and becoming 
pradually thicker as it advances toward the great inte- 
ſtin-s, is there collected by the name of /aers. 

The valve of the colon, which might move properly 
de termed indter or piorus of the ileum, hinders the 
ſeces from returning into the fmall inteſtines, 


The glandular lacuræ of the inte ſtines furniſh ont 
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nually a kind of mucilage, which not only defends the 
internal coat from the acrimoay of the fæces, but ſerves 
alſo to lubricate theſe fæces in proportion to their diffe- 
rent degrees of ſolidity. 

The inteſtinum rectum is the laſt reſervatory of the 
feces. The great thickneſs of its muſcular coat, and 
the great number of longitudiaal fibres by which this 
thickneſs is chiefly formed, enable it to yield to the col- 
lected f ces to fo great a degree, as to repreſent a large 
bladder or ſtomach, The muſculi levatores ani ſerve to 
ſuſpend the lower portion of this inteſtine, eſpeciall 
when full; and it is partly the contraction of theſe 
muſcles which overcome the ſphincter of the anus, that 
the feces are diſcharged out of the body. Theſe ſphinc- 
ters form the third pylorus of the whole alimentary 
canal. 

The meſentery and me ſocolon connect the inteſtines, 
in ſuch a manner, as that they cannot be twilted or tun 
into knots, without hindering them from ſliding and 
yielding to each other according to the different poſtures 
of — body, or accordiag as they are more or leb empty 
or full. 

The adheſions of the meſentery form the convolutions 
of all the ſmall inteſtines into à large bundle, irregularly 
round, which fills a great part of the cavity of the abdo- 
men, from the epigaſtrium downward, 

The meſocblon by its adheſion to the colon forms a 
kind of ſeptum traniverfum, between the ſmall inteſtines 
and the viſcera contained in the epigaſtrium; and this ſep- 
tum ſ i pports the liver and ſtomach under the arch of the 
diaphragm, jult as much as it is ſuſtained by the inteſtines. 

"he breadth of the meſentery and meſocolon affords 
a large extent to the ramifications of the arteries, veins, 
and nerves, diſtributed through them by innumerable 
communications and anaſtomoſes, by means of which any 
portion of the inteſt nes may be ſupplied, though the 
principal branch which leads to it ſhould happen to be 
comprefſed or obftructed, 

The cellular ſubſlance in the duplicature of the meſen- 
tery and meſocolon, ſerves not only for a ſoft bed to all 
thele ramifications, but alſo to contain thoſe collections 
of far neceſſary for the formation of the bile ; and the cel- 
Jular ſubſtance of the meſentery has likewiſe one uſe pe- 
culiar to it, which is to inveſt the lymphatie glands and 
lafteal veſſels, and upon this account it is thicker than 
that of the meſocolon, 

The lacteal veſſels being firſt formed by a copious re- 
ticular texture round the circumference of the inteſtines, 
reſembling the vaſcular network of that canal, and after- 
wards uniting every where through the duplicature of the 
meſentery, with the arterial ramifications which they 
likewife accompany m many places; it is eaſy to conceive, 
that the pulſation of the meferteric arteries muſt propel 
the chyle in the lactcal veſſels from the inteftines to the 
reee ytuculum chyli, that motion being ſuitable to the di- 
rection of their valves. 

The liver is the principal organ for the ſecretion of the 
bile, The villi of that immerſe number of glandular 
cells of which it is compoſed, filtrate continually from 
the blood of the vena portz ſmall drops of bile, which 
afterwards in{auate then{elves into the pori bilarii,. and 

2 


Ä nr ES 


258 A N A 


ere in part lodged in the velicula fellis, and in part run 
directly into the duodenum. 

The ſpleen, omentum, appendices epiploicz, adipoſe 
ſtrata cf the meſentery, and thoſe of the great inteſtines, 
and even the pancreas, with the whole ſcries of glands 
in the inteſtinal canal, ſeem to contribute to the forma- 
tion of the bile, as ſo many auxiliary or rather prepara- 

tory Organs, 

The veſicular bile appears to be more exalted than that 
in the hepatic duct; and by meeting in the ductus cho- 
1:dochus, they ſeem to compoſe a third kind of bile, 
which without the cyſtic or veſicular bile would perhaps 
be too mild, and too acrid without the hepatic. This 
bile mixes in the duodenum with the pancreatic juice, 
and with that of the inteſtinal glands; and from this 
mixture a fluid reſults, which is proper to ſeparate the 
chylous matter from the groſs and uſeleſs part of the a- 
Ementary pulp, as it comes from the ſtomach, 


RENES & URETERES. 


Tur kidneys are two pretty ſolid, glandular bodies, 
ſituated in the poſterior part of the cavity of the abdo- 
men, on each fide of the lumbar vertebrz, between the 
Jaſt falfe ribs and offa ileum, The right kidney lies un- 
der the great lobe of the liver, and is conſequently low- 
ei than the left, which lies under the ſpleen. 

The figure of the kidneys reſembles that of a large 
bean, their circumfercnce being convex on one ſide, and 
concave on the other, The concave fide is turned to 
the vertebrz, and the convex ſide the oppoſite way, 

In each kidney we obſerve a fore and back fide, an 
upper and lower extremity, a great and ſmall curvature, 
and a convexity and coacavity. 

The back - ſide is broader than the ſore - ſide; and the 
upper extremity is a little broader and more incurvated 
than the lower, "The depreſſion in the ſmall curvature is 
oblong and uneven, reſembling a ſinus, ſurrounded by ſe- 
veral tubercles; and as it is turned a little toward the 
fore-ſide, this ſide is ſomething narrower than the other. 

The kidneys are ſurrounded by a very looſe membra- 
nous and cellular covering, called membrana adipsſa, 
becauſe in fat perſons the cells of this ſubſtance are filled 
with fat, 

The proper coat or membrane of the kidneys is com- 
poſed of two laminæ, between which there is likewiſe a 
very fine cellular ſubſtance, which may be made ſenſible 
by blowing through a pipe between the two laminæ. 

The external lamina is very thin, and adheres cloſely 
to the internal lamina, by means of the cellular ſub- 
ſtance, The internal lamina penetrates every where, by 
numerous elongations, into the ſubſtance of the kidney, 
from which it cannot be ſeparated withsut; rearing, 

The ſurface of the external lamina is very ſmooth, 
poliſhed and gliſtening, and it renders the whole ſurface 
of the kidney very even and uniform. 

The blood-veſicls having entered the kidneys, are ra- 
miſied every way; and theſe ramifications ſend out other 
capillary rami, which go all the way to the ſurface, 
where they appear like irregular ſtars, and furniſh the 
proper membrane of the kidaevs, 
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The proper membrane having ſurrounded the kidney 
ail the way to the ſinus, joins the veſſels at that place, and 
accompames all their ramifications through the body of 
the kidney, in form of a vagina or capſula. , 

We may diſtinguiſh three kinds of ſubſtances in the kid- 
ney; an exterior ſubſtance, which is thick, granulated, 
and in a manner cortical ; a middle ſubſtance, which is 
medullary and radiated, called /riata, ſulcata, or tubu- 
laris, becauſe it ſeems to be made up of radiated tubes; 
and an inner ſubſtance, which is only a continuation of 
the ſecond,” and terminates on the inſide by papillæ, for 
which reaſon it is called papillaris. 

The papillæ, which are only a continuation of the me- 
dullary ſubſtance, are often a little paler than that ſub- 
ſtance. They are ten or twelve in number, very di- 
ſtin& from each other, reſembling the ſame number of 
cones, With very broad baſes and obtuſe apices. | 

At the point of each papilla we ſee, even without a 
microſcope, in a {mall depreſſion, ſeveral very ſmall 
holes, through which little drops may be perceived to 
run when the papillæ are compreſſed. Theſe are little 
drops of urine, which being ſiltrated, partly in the corti- 
cal, partly in the medullary or tubular ſubſtance, do af- 
terwards paſs through the ſubſtance of the papillæ, and 
are diſcharged by theſe orifices, | 

Each papilla lies in a kind of membranous calix or 
;nfundibulum, which opens into a common cavity called 
the pelvis. This pelvis is membranous, being of the 
ſame ſtructure with the calices, of which it is a continua- 
tion; and its cavity in man is not uniform, but diſtin- 
guiſhed into three portions, each of which contains a 
certain number of infundibula or calices, together with 
the papillæ which lie therein, 

At the place where theſe infundibula ſurround the 
baſes of the papillæ, they ſend pioductions into the me- 
dullary or radiated ſub{tance of the kidney, which ac- 
company the blood-veſlels, and ſerve for capſulæ or va- 
ginz to all the vaſcular arches, both arterial and venal, 
and to their different ramiſications, quite through the 
cortical ſubſtance, and as far as the ſurtace of the kidney. 

After the infundibula have contracted in a conical form 
round the apices of the papillz, each of them forms a 
ſmall ſhort tube or gullet, which, uniting at different diſ- 


* tances along the bottom of the ſinus of the kidney, form 


three large tubes, which go out from the ſinus in an o 
blique direction from above downwards, and immediate- 
ly afterwards unite into one trunk, | 
This trunk becomes a very long canal, called the ure- 
ter. In men the three tubes ſupply the place of what is 
called the pelvis in brutes, and might properly be call- 
ed the roots or branches of the ureters than the pelvis, 
The ureters are commonly two in number, one for each 
kidney. 
The ſituation of the trunk, and of the roots and 
branches of each ureter, with reſpcct to the renal artery 
and vein, is in the following manner: The artery is in 
the upper part of the ſinus, and partly before the vein, . 
The vein is about the middle, and between the artery * 
and ureter. The ureter,is.in the lower part, a little be- 
hind the vein, and it is partly ſurrounded by one branch 
of the artery, | 1 
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ſmall degree of infleQion, from the kidneys to the lateral 
parts of the inner or anterior fide of the os ſacrum, and 
paſſing between the rectum and bladder they terminate in 
the laſt of theſe viſcera, 

They are compoſed of three proper coats; the firſt 
of which, that ſurrounds the del. is of a whitiſh co- 
lour, and of a very compact filamentary texture, being 
ſtretched with difficulty, and appearing like a filamentary 
ſubſtance degenerated. The next coatis of a reddiſh co- 
lour, ſtronger than the firſt, and made up of different 
ſtrata of fibres, which interſect each other; but it is ve- 
ry hard to determine, whether they are muſcular, or 
ſimply membranous, 


GLANDULAZ RENALES, vage CAP- 
SULA ATRABILARILEA., 


IMMEDIATELY above each kidney, lies a glandular 
body, called by the ancients capſulæ atribilariz ; by others 
ca Lala renales, renes ſuccenturiati, and glandulæ re- 
nales, They are ſituated on the upper extremity of each 
kidney a little obliquely, that is, more toward the inner 
edge and ſinus of the kidney than toward the outer con- 
vex edge. 

Each gland is an oblong body with three ſides, three 
edges, and two points, like an irregular creſcent with its 
great or convex edge ſharp, and the ſmall concave edge 
broad. Its length is about two thirds of the greateſt 
breadth of the kidney, and the breadth of its middle 
portion is about one third of its extent between the two 
extremities, ſometimes more, ſometimes leſs, Its colour 
is a dark yellow. 

It has one anterior, one poſterior, and one lower ſide, 
which laſt may be termed the baſis ; and it has one upper, 
and two lower edges, whereof one 1s anterior, the other 
poſterior, The upper edge may be called the criſta, and 
the two lower edges the labia. 

The ſurface of theſe glands is uneven; the ſoreſide is 
the broadeſt, and the lower fide or baſis the narrowelt, 
Along the middle of the anterior fide, a ridge runs from 
the edge of the inner extremity, a little above the baſis, 
to the point of the other extremity, and divides this 
ſide into two equal parts, like the middle rib of the 


leaf of a tree; and on the lower fide, under the bafis, 


there is a kind of raphe or ſuture. 

The blood-veſſels of theſe glands come from the ar- 
teriæ, and venz reaales, and diaphragmaticæ, and like- 
wiſe from the aorta and vena cava, from the arteria cx- 
liaca, c. Theſe veſſels are termed the capſular ar- 
teries and veins; and as they enter the glands, they ſeem 
to be inveſted by a vagina, 

. In the inſide of theſe capſulæ, there is a narrow trian- 
gular cavity, the ſurface of which is full of ſhort ſtrong 
vill: of a yellowiſh colour; but in children it is reddiſh, 
and of a dark brown in aged people. The ſides of this 
cavity are connected by a great number of filaments; 
and they appear to be wholly glandular, that is, to be 
filled with very fine ſmall folliculous corpuſcles. 

This cavity contains an unctuous viſcid liquor, of a 
yellowiſh red colour, which with age changes gradually 
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The ureters run down obliquely, and with a very 


into a yellowiſh purple, a dark yellow, and a black yel- 
low; and ſometimes it is perfectly black; but even 
then, if it be ſpread thin on a large ſurface, it appears 
yellow, | 

The uſes of theſe renal glands have not as yet been 
diſcovered ; and all that we know about the liquor con- 
tained in them, is, that it reſembles the bile. They ate 
very large in the fetus, and diminiſh in adults. 


VESICA URINARIA, 


Tus bladder is a kind of membragous and fleſhy 
ch or bottle, capable of dilatatioa and contraction, 
ituated in the lower part of the abdomen, immediately be- 
hind the ſymphyſis of the offa pubis, and oppoſite to the 
beginning of the inteſtinum rectum, The figure of it is 
nearly that of a ſhort oval, It is broader on the fore and 
back ſides, than on the lateral parts; rounder above 
than below when empty, and broader below than above 
when full, 

It is divided into the body, neck, and bottom ; into an 
anterior, poſterior, and two lateral parts. The upper 
part is termed the fundus or bottom; and the neck is a 
portion of the lower part, which is contracted like the 
gullet of ſome veſſels. 

The bladder is made up of ſeveral coats. That part 
of the external coat which covers the upper, poſterior 
and lateral ſides of the bladder, is the true lamina or 
membrane of the peritonzum ; and the reſt of it is ſur- 
rounded by a cellular ſubſtance, by the intervention of 
which, the peritonæum is connected to the muſcular coat. 

The proper coats are three in number, one muſcular, 
one nervous, and one villous, which is the innermoſt. 
The muſcular coat is compoſed of ſeveral ſtrata of fleſhy 
fibres; the outermoſt of which are moltly longitudinal; 
the next to theſe are more inclined toward each hand; and 
the innermoſt, more and more oblique; and they become 
at length almoſt tranſverſe, 

The nervous coat is nearly of the ſame ſtructure with 
the tunica nervoſa of the ſtomach. 

The internal coat is ſomething granulated and. glans 


_ dular, and a mucilaginous ſerum is continually diſcharged 


through it, which moiſtens the inner ſurface of the 
bladder and defends it againſt the acrimony of the urine. 

At the top of the bladder, above the ſymphyſis of the 
oſſa pubis, we obſerve a ligamentary rope, which rung 
up between the peritonzum and the linea alba of the ab- 
domen, all the way to the navel, diminiſhing gradually 
in thickneſs as it aſcends. This rope had a particular 
uſe in the foetus, as ſhall be ſaid in another place. It is 
ſufficient to add here, that it is in part originally a pro- 
duction of the inner coats of the bladder, which produc- 
tion is termed urachus. 

This rope is compoſed likewiſe of two other ligamen- 
tary elongations, which are the extremities of the um- 
bilical arteries, Theſe arteries come from the hypoga- 
{tricz, run up by the ſides of the bladder, and remain 
hollow and filled with blood, even in adults, as high as 
the middle of the bladder, through all which ſpace they 
likewiſe ſend off ramifications, Afterwards they loſe 
their cavity, and become 8 as they . 
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At the upper part of the bladder, they approach each 
other; and, joining the urachus, form that rope, which 
may be termed the ſuperior ligament of the bladder, 

The lower part of the bladder, which deſerves the 
name of /undus much better than the upper part, is per- 
forated by three openings, one anterior, and two poſte- 
rior. The anterior opening is formed by an elongation 
of all the proper coats, in form of a gullet, turned much 
in the ſame manner with the inner orifice of the roſtrum 
of the head of an alembic. This elongation is called the 
neck of the bladder, the deſcription of which belongs to 
that of the parts of generation in men. 

The other two openings in the true fundus of the 
bladder, are formed by the ureters, which, in their courſe 
downward already deſcribed, run behind the ſpermatic 
veſſels, and then behind the lower part of the bladder, 
approaching each other, Each ureter lies between the 
umbilical artery and vas deferens of the ſame fide, the 
artery lying on the outſide of the ureter, and the vas de- 
ferens on the inſide, 

Afterwards they get between the vaſa deferentia and 
the bladder, croſſing theſe canals: and then at about a 
finger's breadth from each other, they begin to pierce 
the coats of the bladder. They run a little way berween 
the muſcular and nervous coats, and open into the blad- 
der obliquely, ſomething nearer each other than when 
they firſt entered its coats. 

The orifices of the ureters in the bladder, are ſome- 
thing oval, and narrower than the cavity of the ureters 
immediately above them The edge of theſe orifices is 
very thin, and ſeems to be formed merely by the union 
of the internal coat of the bladder with that of the 
ureters, 

Beſides the ligaments already mentioned, there are 
kkewiſe two {mall ones, by which the anterior part of 

e true fundus of the bladder is connected to the oſſa 
pubis, which ſhall be deſcribed with the neck and ſphine- 
ter after the hiſtory of the parts of generation in both 
ſexes, 


THE PARTS OF GENERATION IN 
MALES. 


Tus ſpermatic arteries go out moſt commonly from 
the anterior part of the inferior aorta, near each other, 
and about an inch lower than the arteriz renales. 

They run down obliquely in the poſterior part of the 
abdom-n, within the cellular ſubſtance of the perito- 
næum, paſſing inſenſibly from behind forward; and fo 
parting gradually more and more from the aorta, they 
crofs over the foreſide of the ureters, and run through 
the openings or rings of the abdominal muſcles, along 
with the elongations or productions of the cellular portion 
of the peritonzum, 

They are ſmall at their origin; and in their courſe 
downward, they give off pretty conſiderable lateral ra- 
miſcations to the membrana adipoſa, peritonæum, and 
alſo to the meſentery, 

They ſometimes paſs through the areolr, or meſhes of 
the ſpermatic veins; and before they go out of the ab- 
damen, they are divided into very fine rami, which run 
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in a more or leſs winding courſe, almoſt parallel to each 


other. | 
Afterwards they enter the cellular productions of the 
peritonæum, which ſerve them for vaginæ. They do not 
fluctuate indifferently from one ſide to the other of theſs 
vagine ; but are connected along their inner ſurface by 
thin membranous lamine, which are likewiſe continua- 
tions of the cellular ſubſtance of the peritonæum. 

The arteries continue the ſame winding courſe within 
theſe vaginæ, paſing before the vaſa deterentia, which 
are likewiſe contained in them; and at length they ter- 
minate by ramifications in the epididymes and teſtes. 

The teſtes are two — bodies, ſituated near 
cach other, without the abdomen, below the interſtice 
between the groins in an adult. The ancients named 
them didymi or gemini. Their ſize is nearly that of a 
pigeon's egg, and they are of an oval figure, à little flat- 
ted at each fide, We may conſider in each teſticle, two 
extremities, two edges, and two ſides. One extremity 
is ſituated forward, and a little upward ; the other back- 
ward, and a little downward; and their edges lie up- 
ward and downward. 

At the upper edge, they have each an appendix, cal- 
led epididymis, together with which it is involved in ſe- 
veral coverings; and they are both ſuſpended in a com- 
mon covering, called the ſcrotum, 

Each teſticle is a ſpermatic gland formed by a valt 
number of fine whitiſh tubes, folded and twiſted io dif- 
ferent manners, and diſtributed in different faſciculi, be- 
tween membranous ſepta; the whole being ſurrounded 
by a ſtrong common covering, named tunica albuginea. 

Theſe 2, are diſpoſed Jongitudinally, divaricating 
from each other on one ſide, and approaching on the o- 
ther. They approach each other along one edge of the 
teſticle, and terminate ina long narrow whitiſh body, as 
in a kind of axis, 

From thence they divaricate in a regular manner, and 
are fixed by their oppoſite edges in the inner ſurface of 
the tunica albnginea, of which they appear to be a con- 
tinuation. This white body may be rermed the nucleus 
of the teſticle, 

From this deſcription, we ſee that all theſe ſepta are 
not of an equal breadth; that the interſtices between 
them are in ſome meaſure trangular; and that the extent 
of the ſmall tubes, which lie therein, muſt be very con- 
iderable. They have been reckoned to amount to many 
ells, by taking the ſum of all their ſeveral portions and 
they may be eafily unfolded by a long maceration, which 
deſtroys the delicate ſubſtance by which all their folds and 
convolutions are connected and tied down. 

All theſe ſmall canals ſeem to terminate by a ſmaller* 
number of common trunks at the white body or nucleus al- 
ready mentioned; which trunks do afterwards pierce the 
upper part of the anterior extremity of the icle, and 
are diſpoſed in ſeveral folds along the lateral external part 
of the upper edge, all the way to the poſterior extremi- 
ty. From this union ariſes a long whitiſh plaited faſci- 
— bundle, called epididymis, or appendix to the 
teſticle. 

The epididymis thns formed, may be reckoned a pro- 
duction of the teſticle, or a kind of teſtis acceſſorius; 

and 
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and it reſembles in fome meaſure an arch ſupported by 
its center or frame. It is more contracted at the middle, 
than at the extremities, by which it is cloſely united to 
thoſe of the teſticle, 
Between its extremities it does not immediately touch 
the teſticle, but is only looſely connected to it, by the 
duplicature of a very fine and almoſt tranſparent mem- 
brane, as by a kind of ligament. "This membrone is the 
continuation and duplicature of the tunica albuginea or 
proper coat of the teſticle, which having ſupplied the 
place of a ligament to the epididymis afterwards invelts ir, 

The epididymis is flat, a little concave on the under 
fide, or that next the teſticle, irregularly convex on the 
upper fide, or that turned from the teſticle; and theſe 
two ſides are diſtinguiſhed by two angular edges; by the 
innermoſt of which, it is connected to the teſticle, in the 
manner already ſaid; but the outer edge and flat fide 
are looſe and free. 

The anterior extremity or head of the epididymis ariſes 
from the teſticle; and the poſterior extremity or tail, 
which likewiſe adheres very cloſely to it, is incurvated 
from behind, forward, and a little upward, and contrac- 
ting by degrees, forms a particular canal, termed vas 
deferens, which ſhall be deſcribed after the ſcrotum. 
The ſcrotum is the cutaneous covering of the teſtes. 
Outwardly, it is a bag common to both, formed by a 
continuation of the fkin of the neighbouring parts, and 
commonly very uneven, haviog a great number of ruge 
on its outer ſurface, Lanteriorly it is fleſhy, and forms a 
muſcular capſula for each teſticle, termed dartos. | 
The exterior or cutaneous portion of the ſcrotum is 
nearly of the ſame ſtructure with the ſkin in general, of 
which it is a continuation; only it is ſomething finer, 
and it is likewiſe plentifully ſtored with ſebaceous glands 
and bulbs or roots of hairs. 

Though it is a common covering for both teſticles, it 
is nevertheleſs diſtinguiſhed into two lateral parts by a 
ſuperficial and uneven prominent line which appears hke 
a kind of ſuture, and from thence has been termed raphe. 
This line is a continuation of that which divides in 
the ſame manner the cutaneous covering of the penis; 
and it is continued through the perinzum, which it di- 
vides likewiſe, all the way to the anus It is only ſu- 
perficial, and does not appear on the infide of the ſkin, 

The inner ſurface of this cutaneous bag is lined by a 
very thin cellular membrane, through which bulbs and 
glands appear very diſtinctly when we view its inſide. 

The dartos, or fleſhy portion of the ſcrotum, is a true 
cutane us muſcle ; the fibres of which are for the moſt 
pert ſtrongly connected to the ſhin, running through the 
cellular ſubſtance which lies between theſe two portions 
in place of a membrana adipoſa, but without leaſt 
appearance of ſat. This muſcle is thin, and by the diſ- 


pohtion of its fibres forms a bag with two cavities, or 


two ſmall bags joined laterally to each other, and con- 
tained within the cut veous portion. 

The lateral parts of theſe two bags, which are tu ned 
from each other, are longer than thoſe which are joined 
together; and by this union a ſeptum is formed between 
the teſtes, which may be called mediaſtinum ſeroti. 


The raphe or ſuture already mentioned adheres to the 
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edge of this ſeptum, and thereby braces down the middle 
of the cutaneous portion, which from thence appears to 
have in part two cavities, 

The aponeurotic or ligamentary expanſion of the dar- 
tos is fixed in the ramus of the os pubis, between the 
muſculus triceps and the origin of the corpus caverno- 
ſam of the ſame fide, all the way to the lower part of 
the ſymphyſis of theſe bones. 

The vaſa deferentia are two white ſolid flatted tubes, 
one lying on the right ſide, the other on the left. From 
the epididymis, of which they are continuations, each of 
them runs vp in the cellular vagina of the ſpermatic veſ- 
fels, as high as the openings in the abdominal muſcles ; 
the blood · veſſels lying forward, and the vas deferens be- 
hind them. 

This faſciculus, thus formed by the blood -veſſels, vas 
deferens, and their common covering, is termed the 
ſpermatic rope. The covering is ſmoother on the outer 
than on the inner fide, and for that re ſon it has been 
looked upon as a vagina; the internal ſubſtance of which 
is moſt cellular, and connects all the veſſels together, 
while the external forms a covering to inveſt them. 

The vas deferens having reached the membranous las 
mina of the peritonzum, where that lamina runs over 
the orifice of an vagina, ſeparates from the blood vet- 
ſels, and runs backward, in form of an arch, in the cel- 
lular ſubſtance of the peritonzum, as far as the neareſt 
ſide of the bladder. 

It paſſes afterwards behind the body of the bladder, 
to which it adheres very cloſely, as allo to the lamina of 
the peritonzum which covers it, and then continues 
its arched courſe towards the neck of the bladder, where 
both vaſa deferentia meet, and their arches terminate. 

In this courſe, the vas deferens paſſes behind and croſ- 
ſes the neighbouring umbilical artery; croſſes the extte - 
mity of the ureter of the ſame fide, in its paſſage be- 
rween that extremity and the bladder ; and having got 
behind the bladder, it meets the vas deferens of the o- 
ther ſide between the inſertions of the ureters, aad they 
run down topether to the neck of the bladder. | 

This canal, which at the origin of the epididymis is 

tty large and plaited, becomes immediately afterward 
maller and ſmoother, and continues in that form till it 
gets behind the bladder, where it begins again to be lar-. 
ger and more uacven. 

It ariſes from the angular portion or poſterior extremi- 
ty of the epididymis, and from thence runs forward in a. 
very oblique courſe, on the poſterior half of the epididy- 
mis, where it is a little incurvated as it joins the back- 
lide of the ſpermatic veſſels. 

The cavity of the vas deferens is cylindrical, though 
the whole tube is flat, and its external circumference o- 
val, and the cavity inlarges as it paſſes behind the blad- . 
der. Phe termination of theſe canals mult be referred” 
to the hiſtory of the urethra. 

The particular coverings of the teſtes are commonly 
called coits; and they are reckoned to be three in num- 
ber; the tunica muſculoſa, named cremaſter, vaginalis 
and albuginea. The firſt two are common to each te- 
ſuele, and to the ſpermatic rope that belongs to it; and 
the third is peculiar to the teſticle alone. 2 
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The tunica vagiralis is the moſt conſiderable of the three, 
and muſt be deſcribed firſt, in order to conceive the ſtruc- 
ture and connection of the cremaſter, which is very im- 
properly called a coat. The albugigea has been already 
deſcribed with the teſtes, 

- The tunica vaginalis is a continuation of the vagina 
of the ſpermatic* rope, which, as it approaches the te- 
{ticle, is gradually dilated, and forms rwo capſulz, one 
contained within the other, the external being the 
longeſt and broadeſt at bottom; ſo that there is a void 
ſpace there left between them, in which the teſticle is 
lodged. 

Tue inner ſurface cf this coat is lined by a fine mem- 
brane, which ſtrengthens the bottom of the vagina, and 
forms a kind of diaphragm, which prevents all communi- 
cation between the vagina of the ſpermatic rope and the 
tunica vaginalis of the teſticle, 

The cremaſter, improperly termed a coat, is a thin 
muſcle or fleſhy plane, which runs down round the va- 
gina of the ſpermatic rope, and terminates in the tunica 
vaginalis of the teſticle, 

It ſurrounds almolt the whole vagina, and after- 
wards expands-itſc!f on the upper and external part of 
the tunica vaginalis, in which it is inſerted and loſt. 

It ariſes partly from the ligamentum Fallopii, and 
partly from the lower edge of the internal oblique mul- 
cle of the abdomen; and on this account it ſeems ſome- 
times to ariſe from the ſpine of the os ilium. 


N 


The corpora cavernola are two ligamentary and very 


Imber tubes, united laterally to each fide, through the 
greateſt part of their length, and ſolid at their two ex- 
tremities, two of which are connected together, and 
rounded like the end of a ſinger; the other two divari- 
cate, like the branches of the greet V, and diminiſhing 
gradually in' fize after the divarication, terminate in an 
oblique point. Theſe divaricated and pointed extremi- 
ties may be called the roots, and the round extremities 
the heads. : f 

Theſe two bodies are almoſt cylindrical, being round, 
and of an equal diameter from the roots to the heads, 
where they are in ſome meaſure conical, The ligamen- 
tary ſubſtance of their ſides is elaſtic, and compoſed of 
fine cloſe fibres, which are partly tranſverſe, and partly 
more or lefs oblique, | 

The cavity of theſe ligamentary tubes is entirely filled 
by a ſtrong cellular or cavernous ſubſtance, which does 
not ſcem to be a continuation of the ſubſtance of the 
ſides. Theſe cells communicate with each other, and 
are always more or leſs full of blood, reſembling pretty 
much the cellplar ſubſtance of the ſpleen ; only with 
this difference; that the ſides of the cells are thicker in 
theſe cavernous bodies, and without any additional ſub- 
ſtance. | | 

By the union of the two corpora cavernoſa, two exter- 
nal grooves are formed, one on the upper fide, the other 
on the lower. The lower groove is ſomething broader 
than the upper, and it is filled through its whole length by 
a third tube, narrower than the corpora cavernoſa, cal- 
led the urethra. | 

Ihe roots of the corpora cavernoſa are fixed, each, 
to the edge of the ſmall ramus of the os iſchium and os 
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pubis. They meet at the ſymphyſis of the oſſa pubis, 
where each of them becomes a cylindrical tube, and 
unites with the other in the manner already ſaid. 

The heads or rounded extremities join the bafis 
of a diſtin body, called the glans, which is an expan- 
ſion of the urethra, and cloſely united to it. 

By the union of the corpora cavernoſa from their roots 
to their round extremities or heads, a particular ſeptum 
is formed by the tranſverſe fibres of both. Between 
the fibres of this ſeptum ſeveral ſmall void ſpaces are 
left, by which the corpora cavernoſa communicate with 
each other, 

The urethra is the third ſpungy tube which compoſes 
the penis, and it adheres to the corpora cavernoſa through 
the whole length of the inferior groove formed by their 
union. It differs from the other two, both as it is nar- 
rower, and as it forms a true hollow canal. Its ſubſtance 
is ſpungy or cavernous, except a ſmall portion next 
the bladder, and its inner and outer ſurfaces are mem- 
branous. | 

It is at firſt no more than a membranous canal conti- 
nued from the anterior opening of the bladder, at the 
place called the neck of the bladder, 

About a finger's breadth and an half from its origin, 
it joins a cavernous ſubſtance like that of the two other 
tubes, only ſmaller, which ſurrounds it through the 
whole extent of the interior groove of the corpora ca- 
vernoſa, N 

But before this ſpungy ſubſtance begins to ſurround the 
urethra, it forms a diſtinct oblong body, like a pear or 
onion, which is connected only to the lower convex fide 
of the canal, and afterwards, being ſplit on each fide, 
invelts it quite round, This body is called the bulb of 
the urethra, being larger than any other -part of that 
canal, and divided interiorly by a very fine membranous 
ſeptum, into lateral parts; and therefore when it is in- 
flated, it appears ta be double or with two heads. 

The firlt portion of the urethra, or that which is not 
covered by the cavernous ſubſtance, and which from the 
bladder to the bulb is only a membranous canal, is ſu- 
ſtained by a large ſalid whitiſh maſs, of the figure of a. 


cheſnut, and ſituated between the bladder and the bulb 


of the urethra, its baſis being toward the bladder, the 
apex or point toward the urethra, and the ſides lying up- 
ward and downward. 

This body is termed the proſtates, from a greek word. 
that expreſſes its ſituation before the veſiculæ ſeminales, 
and implies a plurality, becauſe it appears to be divided 
into two lateral lobes, by a hollow groove which runs 
through its upper ſide from the baſis to the apex. The 
firit portion of the urethra lies in this groove, adhering 
very cloſely to the proſtates which ſurround it, 

The body of the proſtates lies on the inteſtinum rec- 
tum, and the apex 1s under the internal labium of the 
cartilaginous arch of the oſſa pubis. The inner ſubſtance 
is ſpungy, but very compact; and in each lobe there are 
ſeveral folliculi which open into the firſt portion of the 
urethra, toward the bottom of the groove. 

The ſpungy ſubſtance of the urethra, having reached 
the extremity of the corpora cavernoſa, forms a large 


head, called the glans, which crowns the three ſpungy 
, pillars, 
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pillars ; with this difference however, that it is a conti- 
nuation of the ſpungy ſubſtance of the urethra, and on- 
ly adheres to the extremity of the corpora cavernoſa 
without any direct communication. 

The figure of the glans is that of a rounded cone, a 

little flattened at the lower part, and with an oblique 
promigent baſis, the circumference of which is ſomething 
greater than that of the corpora cavernoſa. 
The ſpungy ſubſtance of the glans is thick and uni - 
form next the corpora cavernoſa; but next the urethra, 
it is perforated by a continuation of that canal, and is 
there no thicker than the urethra befure the formation 
of the glans, 

Therefore the canal of the urethra does not lie in the 
middle of the glans, but continues its direct courſe thro? 
the lower flat fide of it, all the way to the extremity, 
where it terminates by an oblong oriſice. 

All the convex ſurface of the glans is covered by a 
fine villous ſubſtance; and that again by a fine mem- 
brane, reſembling the red part of the lips. The circum- 
ference of the baſis of the glans has a double row of 
ſmall papiliæ, which may be reckoned ſebaceous glands, 
from which a thick matter is diſcharged. 

At the bottom of the cavity of the firſt portion of the 
urethra, or that which lies within the proſtates, there is 
a ſmall oblong oval eminence, pretty large on the back 
part, and terminating forward in a point, called carun- 
cula or veramontanum. The large portion of it is com- 
monly perforated by two holes, — only by one, 
and very ſeldom by three; and theſe are the excretory 
orifices of the veſiculæ ſemioales. Each orifice has a 
ſmall thin membranous border, which may ſerve for 
valves to the excretory ducts of the veſiculæ. 

On each fide of the large portion of the caruncula, 
there are five or ſix holes ranked in form of a creſcent 
round its lateral parts; which are the orifices of the ex- 
cretory duQts of the proltates that come from the follicu- 
li already mentioned, and run in an oblique courſe to the 
orifices, in a kind of membranous duplicature. 

The veſiculz ſeminales are foft whitiſh knotty bodies, 
about three or four fingers breadth in length, one in 
breadth, and about three times as broad as thick, ſitua- 
ted obliquely between the rectum and lower part of the 
bladder, in ſuch a manner, as that their ſuperior extre- 
mitics are at a diſtance from each other, and their lower 
extremities united between thoſe of the vaſa defcrentia, 
of which they imitate both the obliquity and the incur- 
vation. 

They are irregularly rovnd on the upper part, and 
their breadth decreaſes gradually from thence. By the 
union of their lower exttemities, they form a kind of 
fork, the branches of which are bread, and bent like 
rams horrs, Theſe extremities are very narrow, and 
form a ſmall neck, which runs behind the bladder to- 
ward its orifice, and continues its courſe in the groove of 
the proſtates, through the ſubſlance of the -contiguous 
portion of the urethra, till its extremities pierce the 
caruncula in the manner zlready ſaid. 

The inner ſubſtance of the veſicule is plaited, and in 
a manner viſliaguithed into ſeveral capſiæ, by contart- 
ed folds. Their external ſurface is covered by a fine 
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membrane, which ſcrecs for a border and ftæ num to the 
folds, and is a true continuation of the cellular ſubſtance 
of the peritoneum. The velicul» may caſily be unfold+ 
ed, asd all their contorfions ſtreightened, and by this 
means they become much longer than in their natural ſtate. 

Their inner ſurface is villous and glandular, and con» 
tinually furniſhes a particular fluid, which exalts, re- 
fines, and perſects the ſemen, which they recive from 
the vala deferentia, and of which they are the teſervato · 
ries for a certain time. 

The paſſage of the vaſa deferentia into the veſicule is 
very particular, It was obſerved, that theſe canals are 
incurvated behind the bladder, and that their. contracted 
extremities unite at that place. They unite in an angle, 
and run between the contiguous extremitics of the veſi - 
culz ; and this union is ſo cloſe, that the adhering por- 
tions ſeem to form only one middle ſeptum, between two 
ſmall tubes, each of which is formed, partly by the ex- 
tremity of one vas deferens, and partly by that of the 
neighbouring veſicula. 

This lateral union of the extremities of the vas defe- 
rens, and veſicula ſeminalis on each (ide, forms Lkewiſe 
a kind of ſhort ſeptum, which terminates in a creſcent; 
like a. ſmall ſemilunor valve, and the extremity of tha 
vas deferens is n«rrower than that of the veſicula. By 
this mechaniſm, the fluid contained in each vas deferens 
has liberty to enter the contiguous veſicula, but that cons» 
tained in the veſicula cannot return into the other canal. 

Afterwards the two ſmall tubes, formed each by the 
extremitics of the vas deferens and velicnla, run in be- 
tween the baſs of the proſtates, and canal of the ure- 
thra ; and perforating the ſides of that canal obliquely, 
they terminate in the caruncula, | 

The inſide of the canal of the urethra is lined by a 
fine membrane, full of capillary blood · veſſels; and its 
ſurface is perforated by a great number of oblong holes 
or ſmall lacunæ of different ſizes, the largeſt lying near 
the glans, 

Theſe lacunz, or orifices of the excretory ducts of 
the ſame number of ſmall glands, are diſperſed through 
the ſubſtance of the urethra. Which ducts run for ſome 
way in the ſpungy ſubſtance, long the convex fide of 
the internal membrane of the urethra, and open oblique» 
ly from behind, forward into the great canal, The 
edges of the lacunz are ſemilunar, or like a creſcent. 

A little way from the beginning of the cellular ſub - 
ſtance of the urethra, we meet with two lacune more 
conſiderable than the teſt, and their duQs are very long. 
Theſe lacunz and datts lead to two glandular bodies, 
ſituated on the two convex ſides of the ſpunpy ſubſtance 
of the urethra near the bulb, Each of them is about the 
ſize of a cherry-ſtone, but they are oblong and flat, 
and covered intirely by the muſcles called acceleraterer, 
Theſe two bodies are commonly called proſtate inſe- 
rere. 

The cavity of the urethra reſembles nearly that of a 
ſmall writing pen. It is not every where round, and to- 
wards the gland becomes broader and flatter on ore fide, 
eſpecially in the gland it ſelf, where there is a kind of o- 
val or navicular foſſula. | 

This canal terminates at the extremity of the glans 
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by a narrow oblong orifice or fiſſure, which is much leſs 
than the reſt of the cavity. The commiſſures of this 
ſmall ſiſſure are turned one toward the convex, the o- 
ther toward the flat ſide of the glans; and the labia of 
the fiſſure are its lateral parts; and it ſeems to be ſur- 
rounded by fleſhy fibres. 

The preputium is a continuation of the ſkin of the pu- 
bis and ſcrotum, and it adheres all the way to the baſis 


of the glans. The reſt of the-cutaneous integument co- 


vers the glans without adheſion, an terminates by an 
opening. This portion is named preputium, and along 
the whole lower or back ſide, both of the whole integu- 
ment in general, and of the preputium in particular, 
there runs a fine ſuture, which is a continuation of the 
raphe of the perinzum and ſcrotum. 

The inner ſurface of the præputium is lined with a 
fine membrane from the opening all the way behind the 
baſis of the glans z and the ſame membrane is folded 
from behind, forward, round the glans, forming the 
proper integument thereof, and covering very cloſely its 
whole villous ſurface, as far as the orifice of the urethra, 
where it joins the membrane, which lines the inſide of 
that canal. 

This proper membrane of the plans, and internal 


membrane of the præputium, form conjointly along the 


flat part of the glans, from its baſis to the orifice of the 
urethra, a membranous duplicature, which like a ſeptum 


or mediaſtinum divides this part into two lateral portions, 


and limits the motions of the præputium; for which rea- 
ſon it is called ſrænum proeputit. 

The ſurface of the internal membrane of the præpu- 
tum diſcharges a fluid which prevents it from adhering 
to the plans. 

Several muſcles are inferted in the parts which we 
have deſer bed in this paragraph. 

The firſt two muſcles are commonly termed erectores, 
er acceleratores urine, The next two are called acce- 
leratores. The four ſmall muſcles, two of which are 
faperior, and two inferior, may be called proſtatici. 

The erectores lie along the roots of the corpora ca- 
vernoſa; each of them being fixed by one extremity ve- 


xy obliquely, in the internal labium of the ramus of the 


os iſchium, from the tuberoſity upward. From thence 
it accompanies the root of the corpus cavernoſum, all 
the way to the ſymphylis of the oſſa pubis, and is fixed 
by its other extremity in the corpora cavernoſa, near 
their union ; where the fibres of both bodies meet, and 


are reciproc ally expanded over both corpora. They lie 


a little lower, and more intcriorly, than the roots of theſe 
cavernous bodies. 

The muſculi tranſverſi, call-d alſo triangulares, are 
two long, narrow, fleſhy faſciculi, inſerted each by 
one extremity in the root or beginning of the ramus of 
the os iſchium; from whence they run tranſverſely along 
the edge of the interoſſcous ligament of the oſſa pubis, 
as far as the apex of the proſtates, where their other ex- 
tremities meet, and form commonly à kind of digaſtric 
wuſcle, the middle of which gives infertion to the muſ- 
eles of the urethra, and to the. cutaneous ſphincters of 
the anus. 
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The ſuperior proſtatici are two thin planes, fixed in the 
vpper part of the inſide of the ſmall rami of the oſſa pu- 
bis; from whence they are ſpread over and inſerted in 
the proſtates. Their inſertions in the offa pubis are on 
one fide of thoſe of the obturatores interni. 

The proſtatici inferiores are ſmall tranſverſe planes, 
each of which is 6xed in the ſymphyſis, between the ra- 
mus of the os pubis and os iſchium, and from thence runs 
tranſverſely, till it meets its fellow from the other fide 
under the proſtates, to which they are both ſtrongl 
11 and they ſerve like a girth to ſuſtain theſe 
lands. | 


Tus PARTS or GENERATION an 
FEMALES. 5 


THe parts of generation in females are ſeveral in 


number, ſome of them external, and ſome internal ; and 


they are all ſubordinate to one principal internal part, 
called the uterus. 


The uterus lies between the bladder and inteſtinum 
rectum. It is a body inwardly hollow, outwardly of a 


whitiſh colour, of a pretty ſolid ſubſtance, and, except 


in time of pregnancy, of the figure of a flat fiaſk, being 
in adults about three fingers breadth in length, one in 
thickneſs, and two in breadth at one end, and ſcarcely 
one at the other, | 

The broadeſt portion is termed the fundus, and the 
narroweſt the neck. Its ſituation is oblique, the fundus 
— turned backward and upward, and the neck for- 
ward and downward ; the broad fides he next the rectum 
and bladder, and the narrow ſides are lateral, 

The cavity of the uterus is flat, and reſembles an ob- 
long triangle, the ſhorteſt fide of which anſwers exactly 
to the fundus, and the two longeſt ſides he one on the 
right-hand, the other on the left. 

Of the three angles of this cavity, the two which 
terminate the fundus are perforated each by a nar- 
row duct, which with difficulty admits a hog's briſtle. 
The third angle forms a flat duct wider than « former, 
which perforates the neck of the uterus lengthwiſe, and 
terminates at the extremity of that neck by a tranſverſe 
opening. | 

This opening is termed the internal orifice of the ute- 
rus; and, in the natural ſtate, is narrower than the duct 
of the collum uter}, ſo that only a ſmall ſtilet can be 
paſſed through it. At the edge of this orifice, are ſeve- 
ral ſmall holes, anſwering to the ſame number of glandu- 
lar corpuſcles, which diſcharge a viſcid lympha. 

The inner ſurface of the cavity of the uterus is lined 
by a very fine membrane, which at the fundus or broad 
portion is ſmooth and even, but in the narrow portion 
which leads to the orifice it is wrinkled in a particular 
manner. 

The portion of this membrane, which covers the bot- 
tom of the cavity, is perforated by a great number of 
conſiderable hoſes, through which ſmall drops of blood 
_ — obſerved to paſs when the Whole uterus is com- 
preſſed. 

In the narrow part, which anſwers to the collum, each 

lide 
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Gde is divided into two lateral parts, by a kind of pro- 
minent longitudinal line, which is larger in the upper or 
anterior fide, than in the lower or poſterior, 

On each ſide of theſe two longitudinal lines, there are 
lines or ruge obliquely tranſverſe, and diſpoſed like 
branches, the longitudinal lines repreſenting trunks. 
Between and round theſe rugz, there are ſmall lacunæ, 
through which a mucilaginous fluid is diſcharged that 
cloſes the orifice of the uterus. 

The ſubſtance of the body of the uterus is ſpungy and 
compact, with a ' copious intertexture of veſſels. Its 
thickneſs is nearly equal and uniform in the ſides and 
edges, but the fundus is thicker toward the middle, 
than toward the two angles, where the thickneſs de- 
creaſes gradually, The edges are likewiſe much thinner 
near theſe angles, than near the extremity of the neck. 

The uterus is covered by a portion of the peritoneum, 
which ſerves it for a coat, and is the continuation of 
that which covers the bladder and inteſtinum rectum, 
running up from the lower and poſterior part of the 
bladder, over the anterior part of the uterus, and from 
thence over the fundus, and down the backſide, and af- 
terwards going to the rectum. 

On each lateral part or edge of the uterus, this por- 
tion of the peritoneum forms a broad duphcature, which 
is extended on each fide, more or leſs directly to the 
neighbouring iateral parts of the pelvis, forming a kind 
of membranous ſeptum between the anterior and poſte- 
rior halves of the cavity of the pelvis; and it is after- 
wards continued in a looſe manner with the petitonæum, 
on the ſides of the pelvis, 

Theſe two broad duplicatures have the name of /iga+ 
menta lata, and veſper tilronum ale, The upper edge 
of each is partly double or folded, forming two ſmall 
diſtin Fu? rain Ay 

The laminz of all theſe duplicatures are connected by 
a cellular ſubſtance, in the — manner as the other 
duplicatures of the peritonæum; and they contain the 
Fallopian tubes, the ovaria, a part of the ſpermatie veſ- 
ſels, and of thoſe that go to the body of the uterus, the 
ropes called the round ligaments, the nerves, Cc. 

The ovaria are two whitiſh, oval, flat, oblong bodies, 
ſituated on the ſides of the fundus uteri; to which they 
are fixed by a kind of ſhort round ligament, and in g oſed, 
together with it, in the duplicature of the poſterior pi- 
nion of the ligamenta lata. 

They are compoſed of a compact ſpungy ſubſtance, and 
of ſeveral little balls, or tranſparent veſiculæ, which are 
called c-. The ſpungy ſubſtance ſurrounds each of theſe 
veſiculæ very cloſely, and ſeerns likewiſe to furniſh them 
with diſtin ſpungy coverirgs- or ealices. 

The ligaments of the ovaria he in the edges of the 
poſterior pinions of the ligamenta lata, much in the ſame 
manner as the umbilical vein in the anterior or umbi- 
lical ligament of the liver. They are ronnd ropes of a 
filamentary texture, fixed by one extremity to the er- 
ner of the fundus uteri, a little above and behind the le- 
vel of that fundus, They were formerly believed to be 
hollow, and looked upon as vaſa deferentia, 

The Fallopian tubes are two flaccid, conical and. ver- 
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fide of the uterus, between the fundus and the lateral 
parts of the pelvis, and included in the anterior duplica- 
tures or pinions of the ligamenta lata, 

Each of them 1s fixed by its narrow extremities in the 
corner of the fundus uteri, into which it opens, though 
by ſo narrow a duct, as hardly to admit a large briſtle. 
From thence their diameter augments by degrees all the 
way to the other extremity, where it is about one third 
part of an inch. The body of the tubæ goes in a winding 
courſe, and their large extremity is bent toward the o- 
varia. 

Theſe large extremities are irregularly round, and ter- 
minate by a narrow oriſice, a little plaited, and turned to- 
ward the ovarium, where it preſently expands in form 
of a membranous fringe, full of plaits and inciſures. 
Theſe fringes are called the broad ends of the Fallopian 
tubes. 

Theſe tubes are compoſed of fleſhy fibres, whereof 
ſome are longitudinal, and ſome obliquely circular, with 
an intertexture of another very fine ſubſtance. 

The anterior pinions of the ligamentum latum ſerve 
for a common or external coat to both tube, and alfo to 
connect them, in the ſame manner as the meſentery con- 
nects the inteſtines, From thence the tubz, and c{pe- 
cially their fringes, come to be looſe. 

The pubes is that broad eminence at the lower part 
of the hypogaſtrium, berween the two inguina, on which 
hairs grow at a certain age, This eminence is owing to 
a particular thickneſs of the membrana adipoſa which co- 
ver the fore-part of the oſſa pubis, and ſome ſmall por» 
tions of the neighbouring muſcles; 

The longitudinal cavity which reaches from the middle 
and lower part of the pu'es, within an inch of the anus, 
was by the ancients termed fnus; and they called the 
lateral parts of that cavity ale, which is a more proper 
name than that of /, commonly given to them. The 
places where the alz are joined above and below are 
termed commiſſures; and may likewiſe be called the 
extremitics or angles of the ſinus, | 

The alz are more prominent, and thicker above than 
below, and lie nearer cach other below than above. 
They are chiefly compoſed of the ſkin, cellular ſubſtance, 
and fat, The exterior ſkin is a continuation of that of 
the pubes and inguina. It is more or leſs even, and 
ſurniſhed with a great number of glandular corpuſcles, 
from which a whitiſh ceruminous matter may be expreſſ- 
ed; and after a certain age it is likewiſe covered in the 
ſame manner with the pubes. 

The inner fide of the alz is ſomething like the red 
portion of the lips of the mouth; and it is diſtinguiſhed 
every where from the external fide by a kind of line, in 
the fame manner as the red portion of the lips from the 
reſt of the ſkin; being likewiſe thinner and ſmoother 
than the outward kin, A great number of pores are ob- 
ſervable in it, and alſo numerous glandular corpuſcles 
which furnith a liquor more or leſs ſebaceous. 

Near the inner edge of the inner ſurfaces of the ale, 
on each fide of the orifice of the canal of the uterus, we 
find a ſmall hole more viſible than the reſt. - Theſe two 


holes are termed lacunz; and they communicate by two 


miform canals, ſ tua cd more or kfs tranſverſely op each ſmall ducts with the ſame number of follicular bodies ly- 


ing? 
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ing in the ſubſtance of the alæ, and which may be lock - 
ed upon as ſmall proſtates anſwering to the glandulz pro- 
ſtaticæ in males. When compreſſed, they diſcharge a 
viſcid liquor. ; 

Above the ſuperior commiſſure, a thin flat ligament runs 
down from each ſmall branch of the oſſa pubis, which pe- 
netrates the fat in the ſubſtance of each ala, and is loſt 
therein inſenſibly near the _ Theſe may be looked 
upon as the ligamenta ſuſpenſoria of the alæ. The infe- 
rior commiſſure of the alz is very thin, or like a membra- 
nous ligament, and, together with the neigtibouriag parts 
of the inner ſides, it forms a foſſula, termed navicularis 
or ſcaphoides, The ſpace between the inferior commiſ- 
ſure and anus, termed perinzum, is about a large fin- 
ger's breadth in length, 

The other external parts are ſituated in the ſinus, and 
hid by the alæ. Dire&ly under the ſuperior commiſſure 
lies the clitoris, with its covering called przputiom, A 
little lower is the orifice of the urethra; and below that 
is the orifice of the great canal of the uterus. The circum- 
ference of this oriſice is bordered either by a membranous 
circle, called hymen, or by fleſhy portions, termed carun- 
culæ myrtiformes. On each ſide of the clitoris begins a ve- 
ry prominent fold like a criſta, which runs down obliquely 
on each ſide of the orifice of the urethra, Theſe folds 
are termed nymphz#, and they might likewiſe be named 
criltz clitoridis. | 

The clitoris appears at firſt ſight like a ſmall imperfora- 
ted glans. Its upper and latcral ſides are covered by a 
kind of præputium, formed by a particular fold of a por- 
tion of the inner ſide of the alæ; which appears to be 
glandular, and to diſcharge a certain moilture, and its in- 
tide is granulated. 

By diſlection, we diſcover in the clitoris a trunk and 


| two branches, as in the penis, made up of a ſpungy ſub- 


ſtance, and of very elaſtic coats, but without any ure- 
thra. The trunk is divided into two lateral parts of a 
middle ſeptum, from the bifurcation, to the glans, where 
it is inſenſibly loſt, 

The bifurcation of the trunk is on the edge of the car- 
tilaginous arch of the ofla pubis; and the branches which 
reſemble the roots of the corpora cavernoſa are inſerted 
in the inferior rami of theſe bones, and in thoſe of the 
oſſa iſchium, where they terminate by degrees; but there 
is ſometimes a membranous tube on each fide, which 
reaches to the tuberoſity of the iſchium. 

The trunk of the clitoris is ſuſtained by a ligamentum 
ſuſpenſorium fixed in the ſymphyſis of the offa pubis, and 
containing this trunk in its duplicature, nearly as in the 
other ſex. 

Four muſcles or faſciculi of fleſhy fibres are inſerted in 
the trunk of the clitoris, two on each fide, One of 
them runs down on the foreſide of the neighbouring cor- 
pus cavernoſum, and is inſerted by a tendinous or apo- 
neurotic portion, partly in the extremity of the corpus 
cavernoſum, and partly in the tuberoſity of the iſchium. 
Theſe two muſcles are called erectdres. 

Ine other muſcle on each fide lies under the former, 
and runs down on the fide of the urethra and great orifice 
at the uterus, all the way to the anus; increaſing gra- 
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dually in breadth in its paſſage, and terminating partly 
like that which is called accelerator in males. 

Theſe two muſcles ſurround very cloſely the lateral 
parts of the urethra, and of the great orifice, They ex- 

and very much as they deſcend, and are ſpread on the 
— and lateral parts of the great oriſice; for which 
reaſon ſeveral anatomiſts have looked upon them as muſ- 
cular ſphincters. 

The nymphæ, criſtz clitoridis, or, as they may like; 
wiſe be termed, alæ minores five internæ, are two pro- 
minent folds of the inner ſkin of the great or external 
alz, reaching from the præputium of the clitoris to the 
two ſides of the great oriſice of the uterus. They begin 
very narrow, and, having increaſed in breadth in their 
courſe downward, they are again contracted at their low- 
er extremity, 

They are of a ſpungy ſubſtance, intermixed -with 
glands, ſeveral of which may be perceived by the naked 
eye. Their ſituation is oblique, their upper extremities 
lying near each other, and the lower at a much greater 
diſtance. In married women they are more or leſs flaccid 
and decayed. 

By the urethra in females, we mean the urinary duct, 
the orifice of which is between the nymphæ below the 
glans of the clitoris, The ſides of this orifice are a little 
prominent and wrinkled, and. perforated by ſmall lacu- 
nz, from which a viſcid or mucilaginous liquor may be 
ſqueezed, | 

The body of the urethra is a ſpungy duct of the ſame 
ſtructure as in males, but much ſhorter, ſituated directly 
under the trunk of the clitoris, and above the great 
canal of the uterus, adhering to cach of theſe canals be- 
tween which it lies, by membranous filaments, It pailes 
under the cartilaginous arch of the oſſa pubis, and ter- 
minates by an oblique opening at the neck of the bladder, 

The great canal is ſituated below the urethra, and a- 
bove the extremity of the inteſtinum rectum, a little ob- 
liquely, being more raiſed on the inner and back part, 
than on the outer and fore part, 

[ts inner or poſterior extremity joins the extremity of 
the body of the uterus, and ſurrounds its orifice much ig 
the ſame manner as the duodenum ſurrounds the pylorus, 
or as the ilium is ſurrounded by the cæcum and colon. 
© The anterior extremity forms the great orifice, which 
lies under that of the urethra, and above the foſſula of 
the inferior commiſſure of the ale. ; 

Tue body of the canal is chiefly made up of a ſpungy 
ſubitance, interwoven with numerous blood-veſſels; and 
it is commonly longer and narrower in virgins, than in 
married women. ; 

Its inner or concave ſurface, has ſeveral tranſverſe 
rugæ, and is covered by a particular membrane, The 
ruge are formed by oblong narrow eminences, incur- 
vated like portions of arches, placed very near each o- 
ther, and diſpoſed in ſuch a manner as to divide the 
cavity of the canal into an upper and lower fide, 

By the union of the extremities of the upper and lower 
rugz, a kind of raphe or ſuture is formed on the right 
and left ſides; and both arches are ſometimes interſeded 
in the middle, and ſo form two balf-arches. 1 
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In general, theſe arches are very conſiderable in 

young perſons ; become gradually more ſuperficial in 

Married wornen, and are quite loſt in time of delivery. 


A 


he inner or extremity of this great canal 
farrounds the orifice of the uterus, a little obliquely, in 
ſuch a manner, as that the upper fide of the canal lies 
very near the orifice, and the lower fide at a greater 
diſtance from it, and this makes the extremity of the u- 
terus appear to advance more into the canal on the lower 
than on the upper part. 

The exterior or anterior extremity of the great canal 
in virgins, and eſpecially before the firſt eruption of the 
menſes, is commonly bordered by a circular membranous 
fold, of different breadths, more or leſs ſmooth, and 
ſometimes ſemilunar, which in ſome ſubjects leaves but a 
very ſmall opening, in others a large opening, and in all 
renders the external orifice narrower than the reſt of the 
cavity. This fold, called hymen, is formed by the union 
of the internal membrane of the great canal with that on 
the inſide of the alz, and repreſents a membranous circle 
of different breadths, and ſometimes uneven. 

This membranous circle is commonly ruptured after 
the conſummation of marriage; is quite loit in delivery; 
and afterwards only ſome irregular portions of it remain, 
which, from their ſuppoſed reſemblance to myrtle leaves, 
have been termed earunculke myrtiformes. This circle 
may likewiſe ſuffer ſome diſorder by too great a flux of 
the menſcs, by imprudence, levity, and other particular 


— 

Each fide of the anterior portion of the great canal is 
ered exteriorly by a thin broad cavernous and vaſcu- 

lar plexus, called the plexus retiformis of that canal. 

Theſe two planes run down on each fide of the clitoris 

behind the nymphæ, and likewiſe cover the urethra like 

a collar, before they are ſpread on the great canal. 

This plexus is ſtrictly united to the muſcular portions 
commonly taken for accelerators or conſtrictors, lying be- 
eween theſe portions and the lateral parts of che urethra 
and of the great canal. 


SEC r. III. Of the Mora x. 


By the thorax, we commonly underſtand all that part 
df the body which anſwers to the extent of the ſternum, 
ribs, and vertebre of the back, both outwardly and in- 
wardly. 

The thorax is divided into the anterior called 
commonly the breaſt, the poſterior part called the back, 
and the lateraÞ parts called the right and left ſides. 

The — arts of the thorax, beſides the ſkin and 
membrana adipoſa, are principally the mamme, and the 
muſcles which cover the ribs and fill the ſpaces between 
them. In the mamme we ſee the papille or nipples, 
and a ſmall coloured circle, which ſurrounds them, 

The internal parts of the thorax are contained in the 
large cavity of that portion of the trunk, called the 
middle venter, or cavity of the breaſt, This cavity 
is lined by a membrane named pleura, and divided 
into two lateral cavities by a membranous ſeptum named 
mediaſtinum, which is a production or duplicature of the 
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Theſe parts are the heart, pericardium, trunk of the 
aorta, a portion of the aſpera arteria and of the œſopha- 
the ductus lacteus or thoracicus, the lungs, &c. 
The hard parts, which form the ſides of the cavity of 
the thorax, are the twelve vertebre of the back, all the 
ribs, and the (ternum. The ſoft parts, which complete 
the ſides, are the membrane called pleura, which h 
the cavity, and the muſculi inter-coftales, ſterno· coſtales, 
A eſe hand and fof together repreſent 
theſe hard a taken 
a kind of cage, in fome ar! 4 tg a ooracal figure, flat- 
red on the foreſide, depreſſed on the backſide, and in a 
manner divided into two nooks by the figure of the verte- 
bræ of the back, and terminated below by a broad arched 
baſis inclined backward. The intercoſtal muſcles fill up 


the interſtices berwixt the ribs, and ſo complete the 


ſides of the cavity; the baſis is the diaphragm, and the 


pleura not only covers the whole inner ſurface of the ca- 


vity, but, by forming the mediaſtinum, divides it into 
two, one on the right hand, the other on the left. 


MAMMEZE. 


Tur name of mammr, or breaſts, is given to two emi- 
nences more or leſs round, ſituated in the anterior ard a 
little toward the lateral parts of the thorax. 

The body of the mamma is partly glandular, and part- 
ly made up of fat; or it is a glandular ſabſtance mixed 
with portions of th? membrana adipoſa, the celſulous 
—.— of which ſapport a great many blood - veſſels, 

ymphatics, and ferous or laGiferous ducts, together 
with ſmall glandular molleculz which deyerd on the for- 
mer; all of them being cloſely ſurrounded by two mem» 
branes continued from the pellicule. 

The innermoſt of theſe rwo membranes, which is in 
a manner the baſis of the body of the mamma, is thick 
and almoſt flat, adhering to the muſculus pectoralis ma- 
jor, The ſecond or external membrane is thinner, form- 
ing a particular integument for the body of the mam 
— more or leſs convex, add adhering cloſely to the 

n. 

The corpus adipoſum of the mamma in particular, is a 
ſpungy cluſter, more or lefs interlarded with fat, or a 
collection of membranous pellicule, which, by the parti- 
cular difpofition of their outer ſides, form a kind of mem- 
brane in ſhape of a bag, in which all the reſt of the cor- 
pus adipoſum is contained, The anterior or outer por- 
tion of this bag, or that which touches the ſkin, is ve- 
ry thin; but that fide next the pectoralis major, is thick. 

The glandular body contains a white maſs, which is 
merely a collection of membranous duct, narrow at their 
origin, broad in the middle, and which contract again as 
they approach the papilla, near which they form a kind 
= circle of communication. They are named ductus 

iferi, 

The coloured circle or difk is ſormed by the ſkin, the 
inner ſurface of which fuſtains a great number of ſmafl 
glandular molleculæ. They appear very _ all over 
the areola, even on the ourfide, where they form Verle 


flat heights or eminences at different diſtances quite round 
the circle. 


3 4A 


The 


278 8 a 


The tubercle which lies in the center of the areola, is 
termed papilla, or the nipple. In women with child, or 
who give ſuck, it is pretty large, and generally longer or 
higher than it is thick or broad. 

The texture of the nipple is ſpungy, elaſtic, and liable 
to divers changes of conſiſtence, being ſometimes harder, 
ſometimes more flaccid, It ſeems to be made up chiefly 
of ligamentary faſciculi, the extremities of which form 
the baſis and apex of the nipple, 

Between theſe ſpungy and elaſtic faſciculi lie ſeven or 
eight particular tubes, at ſmall diſtances from each other, 
and all in the ſame direction. Theſe tubes end at the 
baſis of the papilla in the irregular circle of communica- 
tion of the lactiferous ducts, and at the apex, in the ſame 
number of almoſt imperceptible holes or oritices, | 

The uſe of the mammæ in the nouriſhment of children 
is known to all the world: But it is not certainly known 
what the papillæ and areolz in males can be deſigned for. 
Milk has been obſerved in them, in children of both 
ſexcs. 


PLEURA any ME DIASTINUM. 


THz plcura is a membrane which adheres very cloſely 
to the inner ſurface of the ribs, ſternum, and muſculi in- 
ter- coſtales, ſub-coſtales, and ſterno- coſtales, and to the 
convex {ide of the diaphragm. It is of a very firm texture, 
and plentifully ſtored with blood-veſſels and nerves, in 
all which it reſembles the peritonzum, 

The cellular portion goes quite round the inner ſur- 
face of the thorax, but the membranous portion is diſpo- 
{ed in a different manner, Each ſide of the thorax has 
its particulzr pleura, intirely diſtinct from the other, and 
making as it were two great bladders, ſituated late rally 
with teſpeck to each other in the great Cavity of the 
brealt, in ſuch a manner as to form a double _ or 
partition running between the vertebræ and the ſternum, 
their other ſides adhering to the ribs and diaphragm. 

This particutar duplicature of the two pleurz is termed 
mediaſtinum, The wo Lminz of which it is made up 
are cloſcly united together near the ſternum and vertebre ; 
but in the middle, and toward the lower part of the fore- 
ſide, they are ſeparated by the ene 242 and heart, 
A little more backward they are parted in a tubular form 
by the ceſophagus, to which they ſerve as a covering; 
and in the moſt poſterior part, a triangular 2 is left 
between the vertebre oF the two pleurz from above 
downward, which is filled chiefly by the aorta, 

The mediaſtinum does not commonly terminate along 
the middle of the infide of the ſternum, but inclines to- 
ward the left fide. 

The ſurface of the pleura turned to the cavities of the 
breaſt, is continually moiſtened by a lymphatic ſcrofity 
which tranſudes through the pores of the membranous 
portion. 

The pleura ſerves in general for an inner integument 
to the cavity of the thorax, The mediaſtinum cuts of 
all communication between the two cavities, and hinders 
one lung from preſſing on the other when we lie on one 
lde. Ir likewiſe forms receptacles for the heart, peri- 
cardium, &ſophagus, Gc. | 


T 
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THYMUS. . 
The thyraus is an oblong glandular body, round on 


O 


the upper part, and divided below into two or three 


lobes, of which that toward the left hand is the longeſt. 
In the fœtus it is of a pretty large ſize, leſs in children, 
and very little in aged perſons. | 

The greateſt part of the thymus lies between the du- 
plicature of the ſuperior and anterior portioa of the me- 
diaſtinum, and the great veſſels of the heart; from whence 


it reaches a ſittle higher than the tops of the two pleuræ, 


ſo that ſome part of it is out of the cavity of the thorax. 
Its particular inward ſtructure and ſecretions are not as 

yet ſufficiently known to determine its uſes, which however 

ſeem to be deſigned more for the fœtus than for adults. 


COR. 


Tur heart is a muſcular body ſituated in the cavity of 
the thorax on the anterior part of the diaphragm, be- 
tween the two laminæ of the mediaſtinum. It is in ſome 


meaſure of a conical figure, flatted on the tides, round 


at top, and oval at the baths, Accordingly, ve conſider 
in the heart the baſis, apex, two edges, and two ſides, 
one of which is generally flat, the other more convex. 

Beſides the muſcular body, which chiefly forms what 
wecall the heart, its baſis is accompanied by two appendices 
called auriculz, and by large blood - veſſels; all theſe are 
included in a membranous capſula, named pericardium, 

It is hollow within, and divided by a ſeptum which 
runs between the edges into two cavities, called ventri- 
culi, one of which is thick and ſolid, the other thin and 
ſoft. This latter is generally termed the right ventricle, 
the other the left ventricle, though in theit natural ſituation 
the right ventricle is placed more antetiorly than the left. 

Each ventricle opens at the baſis by two orifices, one 
of which anſwers to the auricles, the other to the mouth 
of a large artery; and accordingly one of them may be 
termed the auricular orifice, the other the arterial ori- 
ſice. The right ventricle opens into the right avricle, 
and into the trunk of the pulmonary artery; the left, in- 
to the left auricle, and into the great trunk of the aorta. 
At the edges of theſe orifices are found ſeveral moveable 
pelliculæ, called valves by anatomiſts; of which ſome are 
turned inward, toward the cavity of the ventricles, called 
triglochines or tricuſpides; others are turned towards the 
great veſſels, called ſemilunates or ſigmoidales. The valvulæ 
tricuſpides of the left ventricle are hkewiſe termed mitrales. 

The inner ſurface of the ventricles is very uneven, 
many eminences and cavities being obſervable therein. 
The moſt conſiderable eminences are thick fleſhy pro- 
ductions called columnz. To the extremities of theſe 
pillars are faſtened ſeveral tendinous cords, the other ends 
of which are joined to the valvulæ tricuſpides. There 
are like wiſe other ſmall ſhort tendinous ropes along both 
edges of the ſeptum between the ventricles, Theſe ſmall 
cords lie in an ——_— tranſverſe ſituation, aud form a 


kind of net-wark at different diſtances, 


The cavities of the inner furface of the ventricles 
are ſmall deep foſſulz or lacunz placed very near each 
other, wich prominent interſtices between them. 
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The fleſhy or muſtular fibres of which the heart is 
made up, are diſpoſed in a very ſingular manner, gſpe- 
cially thoſe of the right or anterior veatricle, being either 
bent into arches or folded into angles. 

The fibres which are folded into angles are longer than 
thoſe which are only bent into arches. I he middle of theſe 
arches, and the angles of the folds, are turned towards 
the apex of the heart, and the extremities of the fibres 
towards the baſis, Theſe fibres differ not only in length, 
but in their directions, which are very oblique in all, but 
much more ſo in the long or folded fibres than in the 
ſhort ones, which are ſimply bent. 

Each ventricle is compoſed of its proper diſtin& fibres, 
but the left ventricle has many more than the right. 
Where the two ventricles are joined, they form a {ſeptum 
which belongs equally to both. 

The fibres which compoſe the inner or concave ſurface 
of the ventricles, do not all reach to the baſis; ſome of 
them running into the cavity, and there forming the 
fleſhy columnz, to which the looſe floating portion of 
the tricuſpidal valves is faſtened by tendinous ropes, 

The valves at the orifices of the ventricles are of two 
kinds. One kind allows the blood to enter the heart, al 
hinders it from going out the fame way; the-other kind 
allows the blood to go out of the heart, but hinders it 
from returning. "The valves of the firit kind terminate 
the auricula, and thoſe of the {ccond lie in the openings 
of the great arteries, Ihe firit are termed ſemulanar or ſig- 
moidal valves, the others triglochines, tricuſpidal, or mitral. 

The tricuſpidal valves of the right ventricle are fixed 
to its auricular orifice, and turned inward toward the 
cavity of the ventricle.” They are three triangular pro- 
ductions, very ſmooth and poliſhed on that fide which is 
turned towards the auricle; and on the ſide next the ca- 
vity of the ventricle, they have ſeveral membranous and 
tendinous expanſions, and their edges are notched or in- 
dented, The valves of the auricular orifice of the left 
ventricle are of the ſame ſhape and ſtructure, but they 
are only two in number; and from ſome tmall refem- 
blance to a mitre, they have been named mitrales. 

The ſemilunar valves are fix in number, three belong- 
ing to each ventricle, ſituated at the mouths of the great 
| arteries; and they may be properly enough named val- 
vulz arteriales. 

The great artery that goes out from the left ventricle, 
is termed aorta. As it goes out, it turns a little toward 
the right hand, and then bends obliquely backward to 
form what is called aorta deſcendens.. 

The trunk of the artery which goes out from the riglit 
ventricle is called arteria pulmonaris. This trunk, as 
it is naturally ſituated in the thorax, runs h1:ft of all di- 
rectly upward for a ſmall ſpace, then divides laterally in- 
to two principal branches, one for each lung; that which 
goes to the right lung being the loagelt, tor à reaſon 
that ſhall be given hereafter, 

. The auricles are muſcular bags ſituated at the baſis of 
the heart, one towards the right ventricle, the other to- 
wards the left, and joined together by an inner ſeptum, 
and external. communicating fibres, much in the fame 
manner with the ventricles ; one of them being named the 


right auricle, the other the left. Ihey are very uncven 
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on the inſide, but ſmoother on the outſide, and terminate 
in a narrow, flat, indented edge, repretenting a cock's 
comb, or in ſome meaſure the ear of a dog. They open 
into theſe orifices of each ventricle, which ace named auri- 
cular orifices; and they are tendinous at their opening, 
in the ſame manner as the veutricles, 

The right auricle is larger than the left, and it joins 
the right ventricle by a common tendypous opening, It 
has two other openings united into one, 'and formed by 
two large veins which meet and terminate there, almoſt 
in a direct line, called vena cava ſuperior and inferior. 
The notched edge of this auricle terminates obliquely in 
a kind of obtuſe point, which is a ſmall particular produe- 
tion of the great bag, and 1s turned toward the middle 
of the balis of the heart, 

The left auricle is a kind of muſcular bag or reſervoir, 
of a pretty conſiderable thickneſs, and unequally ſquare, 
into Which the tour veins open, called vent pulmonares, 
and which has a diſtin appendix belonging to it, like a 
third ſmall auricle. This bag is very even on both ſides. 

The heart lies almoſt tranſverſely on the diaphragm, 
the greateſt part of it being in the left cavity of the tho- 
rax, and the apex being turned toward the bony extre- 
mity of the fixth true rib, The bahbs is toward the right 
cavity; and both auricks, eſpecially the right, reſt on 
the diaphragm. 

The origin or baſis of the pulmonary artery is, in this 
natural ſituation, the highe!t part of the heart on the 
foreſide; and the trunk of this artery lics in a perpendi- 
cular plane, which may be conceived to pals between the 
ſternum and ſpina dorſi. Therefore ſome part of the 
baſis of the heart is in the right cavity of the thorax; 
and the relt, all the way to the apex, is in the left ca- 
vity; and it is for this realon that the mediaſtinum is 
turned toward that fide. 

According to this true. natural f:tuation of the heart, 
the parts commonly ſaid te be on the right fide are ta- 
ther anterior, and thoſe on the left ſide poſterior ; and 
that fide of the heart which is thought to be the foreſide, 
is naturally tlie upper ſide, and the backfide conſequent» 
ly the lower fide. 

The lower fide is very flat, lying wholly on the dia- 
phragm; bur the upper fide is @ Iittle convex through its 
whole length, in the direction of the ſeptum between the 
ventricles, 

The heart, with all the parts belonging to it, is con» 
tained in a membranous caplula; called pericardium, 
which is in ſome meafure of a conical ftigure, and much 
bigger than the heart It is not fixed to the baſis of the 
heart, but round the large veins above the auricl:s, be- 
tore they ſend off the ramifications, and rouod the large 
arterics, before their diviſions. 

The pericardium is made up of three lamine, the 
middle and chief of which is compoſed of very fine ten- 
dioous filaments, clofſcly interwoven and croſſing cach o- 
ther in different Girectiors, The internal lamina ſeems 
to be à contiuuation of the outer coat of the heart, au- 
ricles, and great veſſels, The truoks of the aorta and 
pulmonary artery have one common coat which contains 
them both as in a ſheath, and is hned on the inſide by a 
cellular ſubitance, clucfly in that ſpace whick lies berween 
whete 
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where the trunks are turned to each other, and the ſides 
of the ſheath. There is but a very ſmall portion of the 
vena cava contained in the pericardium, 

The pericardium is cloſely connected to the diaphragm, 
not at the apex, but exactly at that place which anſwers 
to the flat or lower fide of the heart; and it is a ver 
dificult matter to ſeparate it from the diaphragm in al. 
ſection. 

The internal lamina is perforated by an infinite num- 
ber of very ſmall holes, through which a ſerous fluid 
continually tranſudes, in the ſame manner as in the peri- 
tonæum. This fluid being gradually collected after death, 
makes what is called agua pericardii, which is found in 
conſiderable quantities in opening dead bodies while they 
remain freſh. Sometimes it is of a reddiſh colour, which 
may be owing to a tranſudation of blood through the 
fine membrane of the auricles. 

The heart and parts belonging to it are the principal 
inſtruments of the circulation of the blood. The two 
ventricles ought to be conſidered as two ſyringes fo cloſely 
joined together as to make but one body, and furniſhed 
with ſuckers placed in contrary directions to each other, 
ſo as that by drawing one of them, a iJuid is let in, and 
forced out again by the other. 

The heart is made up of a ſubſtance capable of con- 
traction and dilatation, When the fleſhy fibres of the 
ventricles are contracted, the two cavities are leſſened in 
an equal and direct manner, not by any contortion or 
twiſting, as the falſe reſemblance of the fibres to a fi- 
gure of eight has made anatomiſts imagine, For if we 
conſider attentively in how many different directions, and 
in how many places, theſe fibres croſs each other, as has 
been already obſerved, we mult ſee clearly, that the 
whole ſtructure tends to make an even, dire, and uni- 
form contraction, more according to the breadth or 
thickneſs, than according to the length of the heart, be- 
cauſe the number of fibres ſituated tranſverſcly, or al- 
molt tranſverſely, is much greater than the number of 
Jongitudinal fibres. | 

The fleſhy fibres thus contrafted, do the office of ſuck - 
ers, by — upon the blood contained in the ventricles, 
which blood being thus forced toward the baſis of the 
heart, preſſes the tricuſpidal valves againſt each other, 
opens the ſemilunares, and ruſhes with impetuoſity through 
the arteries and their ramifications, as through ſo many 
elaſtic tubes. 

The blood thus puſhed on by the contraction of the 
ventricles, and afrerwards preſſed by the elaſtic arteries, 
enters the capillary veſſels, and is from thence forced to 
return by the veins to the auricles, which, like retire- 
ments, porches, or antichambers, receive and lodge the 
blood returned by the veins during the time of a new 
contraction. This contraction of the heart is by anato- 
miſts termed ele. 

The contraction or ſyſtole of the ventricles ceaſes im- 
mediately, by the relaxation of their fleſhy fibres; and 
in that time the auricles, which contain the venal blood, 
being contracted, force the blood through the tricuſpidal 
valves into the ventricles, the fides of which are thereby 
d lated, and their cavities enlarged, This dilatation is 
termed diaffols. F 
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la this manner does the heart, by the alternate ſyſtule 
and diaſtole of its ventricles and auricles, puſh the blootl 
through the arteries to all the parts of the body, and re- 
ccive it again by the veins, This is called the circula- 
tion of the blood, which is carried on in three different 
manners. | 

The firſt and moſt univerſal kind of circulation is that 
by which almoſt all the arteries of the body are filled by 
the ſyſtole of the heart, and the greateſt part of the 
veins evacuated by the diaſtole. ” 
The ſecond kind of circulation oppoſite to the firſt, is 
through the coronary veſſels of the heart, the arteries of 
which are filled with blood during the dialtole of the 
ventricles, and the veins emptied during the ſyſtole. 

The third kind of circulation is that of the left ven- 
tricle of the heart; through the venal ducts of which a 
ſmall quantity of blood paſſes, without going through 
the lungs, which is the courſe of all the remaining maſs 
of blood, | 


PULMONES. 


Tus lungs are two large ſpungy bodies, of 4 reddiſh ' 
colour in children, greyiſh in adult ſubjects, and bluiſh 
in old age; filling the whole cavity of the thorax, one 
being ſeated in the right ſide, the other in the left, -part- 


ed by the mediaſtinum and heart, and of a ſigure anſwer- 


ing to that of the cavity which contains them; that is, 
convex next the ribs, concave next the diaphragm, and 
irregularly flatted and deprefſed next the mediaſtinum 
and heart, F 

They are diſtinguiſhed into the right and left lung; 
and cach of theſe into two or three portions called /obs, 
of which the right lung has commonly three, or two and 
a half, and the left lung two. The right lung is gene- 
rally larger than the left, anſwerably to that cavity of 
the breaſt, and the obliquity of the mediaſtinum. | 
At the lower edge of the left lung, there is an in- 
dented notch or ſinus oppoſite to the »pex of the heart, 
which is therefore never covered by that Jung, even in 
the ſtrongeſt inſpirations, and conſequently the apex of 
-_ heart and pericardium may always ſtrike againſt the 


The ſubſtance of the lungs is almoſt all ſpungy, bei 
made vp of an infinite number of membranous cells, 
of different ſorts of veſſels ſpread among the cells, in in- 
numerable ramifications. | 

This whole maſs is covered by a membrane continued 
from each pleura, which is commonly ſaid to be double; 
but what is looked upon as the inner membrane is only 
an expanſion and continuation of a cellular ſubſtance. 

The veſſels which compoſe part of the ſubſtance of 
the lungs are of three or four kinds; the air-veſſels, 
blood-veſſcls, and lymphatics, and the nerves. The air- 
veſſels make the chief part, and are termed bronebia. 

Theſe bronchia are conical tubes, compoſed of an in- 
finite number of cartilaginous fragments, like ſo many 
regular arches of circles, connected together by a li- 
gamentary elaſtic membrane, and diſpoſed in ſuch a man- 
ner as that the lower eahly inſinuate themſelves within 
thoſe above them. 

They 
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They are lined on the inſide by a very hae membrane, 
which - continually diſcharges a mucilaginous fluid; and 
in · the ſubſtance of the membrane are a great number of 
ſmall blood-veſſels. 

The bronchia are divided in all directions into an inſi- 
nite number of ramifications, which diminiſh gradually 
in ſize; and as they become capillary, change their car- 
tilagi nous ſtructure into that of a membrane. 

Each of theſe numerous bronchial tubes is widened at 
the extremity, and thereby formed into a ſmall membra- 
nous cell, commonly called a veſicle. Theſe cells or 
folliculi are cloſely connected together in bundles; each 
{mall branch producing a bundle proportionable to its 
extent and the number of its ramiſications. | 

Theſe ſmall veſicular or cellulous bundles are termed 
labulet; and as the great branches are divided into {mall 
rami, ſo the great lobules are divided into ſeveral ſmall 
ones, The cells or veſicles of each lobule have a free 
communication with each other, but the ſeveral lobulcs 
do not communicate fo readily. 

The lobules appear diſtinctly to be parted by another 
cellulous ſubſtance, which ſurrounds each of them in pro- 
portion to their extent, and fills up the interſtices betu cen 
them. This ſubance forms likewiſe a kind of irregular 
membranous cells, which are thioner, looſcr, and broad- 
er than the bronchial veſicles. 

All the bronchial cells are ſurrounded by a very fin? 
reticular texture of the ſmall extremities of arteries and 
veins, which commuaicate every way with each other. 

The blood-veſſels of the lungs are of two kinds; one 
common, called the pulmonary artery and veins ; the o- 
ther proper, called the bronchial arteries and veins. 

The pulmonary artery goes out from the right ventri- 
cle of the heart; and its trunk having run almoſt directly 
upward as high as the curvature of the aorta, is divided 
into two lateral branches, one going to the right-hand, 
called the right pulmonary artery, the other to the left, 
termed the left pulmonary artery, The right artery 
piſſes under the curvature of the aorta, and is conſe- 
quently longer than the left. They both run to the 
lungs, and are difperſed through their whole ſubſtance by 
ramifications nearly like thoſe of the bronchia, and lying 
in the ſame directions. 

The pulmonary veins having been diſtributed through 
the lungs in the ſame manner, go out on each fide, by 
two great branches, which open laterally into the reſer- 
voir or muſcular bag of the right auricle. 

- Beſides theſe capital blood-veſſels, there are two o- 
thers called the bronchial artery and vein. 

Under the root of 'each lung, that is, under that part 
formed by the ſubordinate trunk of the pulmonary arte- 
ry, by the trunks of the pulmonary veins, and by the 
trunk of the bronchia, there is a pretty broad membra- 
nous ligament, which ties the poſterior edge of each lung 
to the lateral parts of the vertebtæ of the buck, from 
that root all the way to the diaphragm. 

The bronchia already deſcribed are branches or rami- 
fieations of a large canal, partly cartilaginous, and part- 
ly membranous, called frachra, or afpere arteria. It 
is ſuuated ante: iorly in the lower part of the neck, from 
whence it runs down into the thorax betwixt the two 
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pleure, through the upper ſpace left between the dapli- 
cature of the mediaſtinum, behind the thymus. 

Having reached as low as the curvature of the aorta, 
it divides into two lateral parts, one toward the right» 
hand, the other toward the left, which enter the lungs, 
and are diſtributed through them in the manner already 
ſaid, Theſe two branches are called branchia, and that 
on the right ſide is ſhorter than that of the left. 

The trachea is made up of ſegments pf circles or car» 
tilaginous hoops, diſpoſed in ſuch a manner, as to form 
a canal open on the back part, the cartilages not going 
quite round; but this opening is filled by a toft glandular 
membrane, which completes the circumference of the canal. 

Each circle is about the twelfth part of an inch in 
breadth, and about a quarter of that ſpace in thickneſs, 
Their extremities are round; and they are ſituated ho- 
rizontally above each other, ſmall interſtices being letc 
between them, and the lower edge of the ſuperior ſeg- 
ments being turned toward the upper edge of thoſe next 
below them. 

They are all connected by a very ſtrong elaſtic mem- 
branous ligament fixed to their edges. 

The canal of the aſpera arteria is lined on the inſide 
by a particular membrane, which appears to be partly 
fleſhy or muſcular, and partly ligameotary, perforated 
by an infinite number of ſmall holes, through which a 
mucilaginous fluid continually paſſes, to defend the inner 
{urface of the trachea — the acrimony of the air. 

This fluid comes from ſmall glandular bodies diſperſed 
through the ſubſtance of the membrane, but eſpecially 
from the glands, ſomething larger than the former, which 
lie on the outer or poſterior ſurface of that ſtrong mem- 
brane, by which the circumference of the canal is com- 
pleted, The fame ſtructure is obſervable in the ramiſi- 
cations of the trachea from the greateſt to the ſmallielt. 

At the angle of the firſt ramification of the trachea ar- 
teria, we find on both the fore and back ſides, certain 
ſoft, roundiſh, glandular bodies, of a bluiſh or blackiſh 
colour, and of a texture partly like that of the thymus 
already deſcribed, and partly like that of the glandula 
thyroides. There are other glands of the ſame kind, as 
the origin of each ramilicatioa of the bronchia, but they 
* proportionably in nuniber and ſize, They are 
fixed immediately to the bronchia, and covered by the 
interlobular ſubltance; and they ſeem to communicate 
by ſmall openings with the cavity of the bronchia, 

Reſpiration is performed by organs of two kinds, one oc 
which may be looked upon as active, the other as paſſive. 
The lungs are of the ſecond kind, and the firſt compre- 
heads chiefly the diaphragm and intercoſtal muſcles, 

As ſoon as the intercoſtal muſcles begin to contraR, 
the arches of the ribs are raiſed together with the fter- 
num, and placed at a greater «diſtance from each other ; 
by which means the cavity of the thorax is inlarged on 
the two lateral and anterior ſides. 

At the ſame inſtant the diaphragm is flatted or 
brought toward a plane by two motioas, which are ap- 
paremily contrary; that is, by the contraction of the 
diaphragm, and the dilatation of the ribs in which it is 
inſerted. The external furface of the thorax being thus 
in a manner increaſed, and the cavity of the brunchia 
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being at the ſame time, and by the ſame means, leſs re- 
ſiſted or preſſed upon; the ambient air yields to the ex- 
rernal preſſure, and inſinuates itſelf into all the places 
where the preſſure is diminiſhed, that is, into the aſpera 
arteria, and into all the ramifications of the bronchia all 
the way to the veſicles. This is what is called :»/ptration, 


This motion of inſpiration is inſtantaneous, and ceaſes 


in a moment by the relaxation of the intercoſtal muſcles ; 
the elaſtic ligaments and cartilages of the ribs bringing 
them back at the ſame time to their former ſituation, 
This motion, by which the ribs are depreſſed and brought 
nearer each other, is termed expiration. 

The pulmonary arteries and veins which accompany 

the- bronchia through all their ramifications, and fur- 
round the veſicles, tranſmit the blood through their nar- 
row capillary extremities, and thereby change or modify 
it, at leaft in three different manners. 
The firſt change or modification which the blood un- 
dergoes in the lungs, is to have the coheſions of its parts 
broken, to be attenuated, pounded, and, as it were, re- 
duced to powder, The fecond is, to be deprived of a 
certain quantity of ſerum, which tranſpires through the 
lungs, and is what we commonly call the breath. The 
third is to be in a manner reanimatcd by the impreſſion of 
the air. 


OE SOPHAGUS. 


Taz eſophagus is a canal partly muſcular, and partly 
membranous, ſituated behind the trachea arterja, and 
before the vertebrz of the back, from near the middle 
of the neck, down to the lower part of the thorax; from 
whence it paſſes into the abdomen through a particular 
hole of the ſmall or interior muſcle of the diaphragm, 
and ends at the upper orifice of the ſtomach. 

It is made up of ſeveral coats, almoſt in the ſame 
manner as the ſtomach, of which it is the continuation. 
The firſt coat, while in the thorax, is formed only by the 
duplicature of the polterior part of the mediaſtinum, and 


EXPLANATION 


Ficus 1.. ſhews the contents of the thorax and abdo- 

men, in ſitv. 

1. Top of the trachea, or wind-pipe. 2 2, The inter- 
nal jugular veins. 3 3, The ſubclavian veins. 4, The 
vena cava deſcendens. 5, The right auricle of the 
heart, 6, The right ventricle, 7, Pait of the left 
ventricle, 8, The aorta afcendens. 9, The pulmo- 
nary artery, 10, The right. Jung, pare of which is 
ct, off to ſhew.the great b dod-veſfiie, 11, The left 
lung entire. 12 12, The anterior edge of the dia- 
phragm. 13 13, The two great lobes of the liver. 
14, The ligamemum rotundum. 15, The gall blad- 

der. 16, The ſtomach. 17 17, The jejunum and 
ilium. 18, The ſpleen. 


Fig. 2. Shews the organs ſubſervient to the chylo- | 


pœtic viſcera, —with thoſe of urine and generation. 
14, The under fide of the two great lobes of the liver. 
a, Lobulus Spigelii, 2, The ligamentum rutundum. 
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is wanting above the thorax and the neck, where the 
outer coat of the eſophagus is only a continuation of 
the cellular ſubſtance belonging to the neighbouring parts. 
The ſecond coat is muſcular, being made up of ſeveral 
ſtrata of fleſhy kbres. | 

The third is termed the nervous coat, and is like that 
of the ſtomach and inteſtines, 

The fourth or innermoſt coat reſembles in ſome mea- 
ſure that of the inteſtines, except that inſtead of the 
villi it has ſmall and very ſhort papille. Through the 
pores of this coat, a viſcid lympha is continually dif- 
charged, 

The eſophagus from its very beginning, turns a little 
to the left hand, and naturally runs along the left ex- 
tremities of the cartilages of the aſpera arteria, The 
thyroid gland, pharynx and larynx, ſhall be deſcribed 
in another place. | 


DUCTUS THORACICUS. 


THz thoracic duct is a thin tranſparent canal, which 
runs up from the receptaculum chyli, along the ſpina 
dorſi, between the vena azygos and aorta, as high as the 
fifth vertebra of the back, or higher, From thence ix 
paſſes behind the aorta toward the left hand, and aſcends 
behind the left ſubclavian vein, where it terminates in 
ſome ſubjects by a kind of veſicula, in others by ſeve- 
ral — united together, and opens into the back - 
ſide of the ſubclavian vein near the outſide of the inter 
nal jugular, | 

is canal is plentifully furniſhed with ſemilunar 
valves turned upward, Its opening into the ſubclavian 
vein ia the human body, is, in the place of valves, co- 
vered by ſeveral pelliculz, fo diſpoſed as to permit rhe 
entrance of the chyle into the vein, and hinder the 
blood from running into the duct. It is ſometimes double. 
one lying on each fide, and ſometimes it is accompanied 
by appendices called pampiniſarmesr. 


or PLATE XIX. 


„The gall-bladder. 4, The pancreas. g, The 
len 6, The kidneys. 7, The aorta deſcen- 

ns. 8, Vena cava aſcendens. 9 9, The rena! 
veins covering the arteries. 10, A under the 
ſpermatic veſſels and a bit of the inferior meſenteric 
artery, and over the ureters. 11 11, The ureters. 
12 12, The iliac arteries and veins. 13. The rectum 
inteftinum. 14, The bladder of urine, 


Fic. 3. Shews the chylopœtie viſcera, and organs ſub- 

ſervient to them, taken out of the body inure, 

A A, The under fide of the two great lobes of the liver. 
B, Ligamentum rotundum. » The gall-bladder. 
D, Ductus cyſticus, E, Ductus hepaticus. F, Duc- 
tus communis choledochus. G, Vena arum. 
H, Arteria hepatica. II. The ſtomach. K K, Ve- 
ne & arteria gaſtro-epiploicæ, dextra & ſiniſtræ. 
L L. Vene & arteriz coronariz ventriculi. M. The 


ſplecn. NN, Meſocolon, wich. its vefſcls, O O O, la- 
teſtinum 


N 
teſtinum colon. P, One of the ligaments of the co- 
lon, which is a bundle of longitudinal muſcular fibres. 

, Jejunum and ilium. R R, Sigmoid flex- 
Wh t IG with the ligament continued, and o- 
ver 8, The rectum inteſtinum. TT, Levatores ani. 
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U, Sphincter ani. V, The place to which the pro- 
ſtate gland is connected. W, Ihe anus. 


Fic. 4. Shews the heart of a fœtus at the full time, 
with the right auricle cut open to ſhew the foramen 
ovale, or paſſage between both auricles. 


a, The right ventricle. b, The left vertricle. cc, The 
outer ſide of the right auricle ſtretched out. dd, The 
poſterior ſide, which forms the anterior ſide of the ſep- 
tum. e, The foramen ovale, with the membrane or 
valve which covers the left ſide. f, Vena cava infe- 
rior paſſing through g, A portion of the diaphragm. 


EXPLANATION 


Fic. 1. Repreſents the under and poſterior. fide of the 
; bladder of urine, &c. 


a, The bladder. b b, The inſertion of the ureters. 
cc, The vaſa deferentia, which convey the ſemen 
from the teſticles to d d, The veſiculæ ſeminales, — 
and paſs through e, The proſtate gland, to diſcharge 
themfelves into f, The beginning of the urethra, 


Fig. 2. A tranſverſe ſection of the penis. 
gg. Copora cavernoſa penis. h, Corpus cavernoſum ure- 
thre, i, Urethra. k, Septum penis. 11, The ſeptum 
between the corpus cavernoſum urethrz, and that of 
the penis. 
FiG. 3. A longitudinal ſection of the penis. 
m m, The corpora cavernoſa penis, divided by o, The 


ſeptum penis, n, The corpus cavernoſum glandis, 
which is the continuativn of that of the urethra. 


Fig. 4. Repreſents the female organs of generation; 


a, That ſide of the uterus which is next the os ſac rum. 
1, Its fundus. 2, Its cervix, bb, The Fallopian 
or uterine tubes, which opens into the cavity of the 
uterus ;—but the other end is open within the pelvis, 
and ſurrounded by cc, The fimbriz. d d, The ova» 
ria. e, The os intervum uteri, or mouth of the womb. 
ff, The ligamenta rotunda, which paſſes without the 
belly, and is fixed to the labia pudendi. g g, The 


SECT. IV. Of the Brain and its Afperdages. 


THz name of brain is given to all that maſs which 
fills the m_ of the cramum, and which is immediate- 
ly ſurrounded by two memb: ancs called mevinges or 
mattes. 


ä 


18 3 


Fic. 5. Shews the heart and large veſſels of a fetus at 

the full time. 

a, The left ventricle, b, The right ventricle. c, A 
part of the right auricle. d, Left auricle. ee, The 
right branch of the pulmonary artery. f, Arteria 
pulmonalis. g g. The left branch of the pulmonary 
artery, with a number of its largeſt branches diſſected 
from the lungs. h. "The canalis arterioſus. i, The 
arch of the aorta. k k, The aorta deſcendens. l, The 
left ſubclavian artery. m, The left carotid artery, 
n, The right carond artery. o, The right ſubcla- 
vian artery. p, The origin of the right carotid and 
right ſubclavian arteries in one common trunk. q, The 
vena cava ſuperior or deſcendens. r, The right 
common ſubclavian vein. 8s, The left common ſub- 
clavian vein, | 


N. B. All the parts deſcribed in this figure are to be 
found in the adult, except the canalis arterioſus. 


or PLATE XX. 


cut edges of the ligamenta lata, which connects the 
uterus to the pelvis. b, The inſide of the vagina. 
i, The orifice of the urethra. k, The clitoris fur- 
rounded by (1,) the præputium. m m, The labia 
pudendi. n n, The nymphæ. 


Fig. 5. Shews the ſpermatie ducts of the teſticle filled 


with mercury. 


A, The vas deferens. B, Its beginning, which forms 
the poſterior part of the epididymis. C,. The middle 
of the epididymis, compoſed of ſerpentine duds. 
D, The head or anterior part of the epididymis un- 
ravelled, ecee, The whole ducts which compoſe 
the head of the epididymis unravelled. ff, The va- 
ſa efferentia, g g. Rete teſtis. h h, Some tectili- 
neul ducts which ſend off the vaſa <fferentia. i i, The 
ſubſtance of the teſticle. 


Fic, 6. The right teſticle intire, and the epididymis 

| filled with mercury. 

A, The beginning of the vas deferens, B, The vas de- 
ferens aſcending towards the abdomen, C, The po- 
ſterior part of the epididymis, named globes minor. 
D, The ſpermatie veſſels incloſed in cellular ſubſtance. 
E. The body of the epididymis. F, Its head, named 
globus-major, G, Its beginning from the teſticle. 
H, The body of the teſticle, .incloſed in the tunica 
albuginea. a 


This general maſs is divided into three particular por- 
tions; the cerebrum or brain properly ſo called, the ce- 
rebellum, and medulla oblongata. To. theſe three parts 
a fourth is added, which fille the great canal of the ſpina 
dorli, by the name of medulta ſpinalis, being a continua» 
tion of the medulla oblongata. 

The 
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The meninges or membranes are two in number. The 
firſt is named dura mater; the ſecond pia mater, which 
is again divided into two; the external lamina being 
termed arachnoides, the internal retaining the common 
Lame of pia mater. 


DURA MATER. 


Tur dura mater incloſes the brain and all it appen— 
dages. It lines the infide of the cranium, and ſupplies 
the place of an internal perioſteum, being ſpread in all 
the holcs and depreſſions, and covering all the eminences 
in ſuch a manner as to prevent their being hurtful to the 
brain, 

The dura mater is made up of two laminz, adhering 
very cloſely together; the fibres of both croſſing each 
other obliquely. Their texture is very cloſe and ſtrong, 
appearing to be partly ligamentary and partly tendinous. 

The cura mater ſhicks cloſely to the cranium by a great 
number of filaments of the external lamina, which enter 
the pores of the bones chiefly at the ſutures both above 
and below ; and by penetrating theſe joints, they com- 
municate with the external perioſſeum. 

Theſe adhefions are formed intirely by the external 
jamipa, The internal lamina is very ſmobth and polith- 
ed on the inſide, which is allo continually moſtened by a 
ſine fluid diſcharged through its pores, much in the 
{fame manner as in the peritonzum and pleura, 

The folds of the dura mater are made by the internal 
lamina; and three of them form particular ſepta; one 
of which is ſuperior, repreſenting a kind of mediaſtinum 
betweer the two great lobes of the brain, The ſecond 
is ic middle ſituation, like a diaphragm ber ween the ce- 
rebrum and cerebellum; the third ts inferior, between the 
bes of the cerebellum. The ſuperior ſeptum is longi- 
tudinal, in form of a ſcythe, from whence it is termed the 
falx of the dura mater. The middle ſeptum is tranſ- 
verſe, and might be called the diaphragm of the brain. 
The inferior !eptum is very ſmall, and runs down be- 
tween the lobes of the cerebellum, 

Befides theſe large folds, there are two ſmall lateral 
ones on each fide of the ſella turcica, each running from 
the poſterior to the anterior clynoid apophyſis on the 
are fide, Theſe two folds, together with the anterior 
and poſterior parts of the ſella turcica, form a {raall foſſula 
in which the pituitary gland is lodged, 

The clongations of the dura mater are productions of 
both lamine, which go beyond the general circumference, 
«rd paſs out of the craniunn. 

The moſt conſiderable of theſe elongations paſſes 
through the great occipital foramen, and runs down the 
common canal of the vertebtæ in form cf a tube, lining 
the infide of that canal, and inclofing the medulla ſpi— 
1 alis, by the name of the dura mater of that medulla, 
he other elongations accompany the nerves out of the 
crenium ia form of veginze, which are more numerous 
than the nervous trunks reckoned in pairs. 

"There are two particelar elongations which form the 
peritoneum of the orbits, together with the vaginz of 
the optic nerves. Theſe orbitary elongations go out by 
the Fhenoidal cr ſaperior orbitary ſiſſures, and, inerea- 
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ſing in breadth in their paſſage, line the whole cavity of 
the orbits, at the edges of which they communicate with 
the pericranium and 2 of the face. 

The elongations of che dura mater which accompany 
the blood-veſi.ls through the foramina of the cramium, 
unite with the pericranium immediately afterwards. Such, 
for inſtance, are the clongations which line the foſſulæ 
of the foramina lacera or jugularia, and the bony or ca- 
rotid canals of the pos; petroſa, Cc. | 

The dura mater contains in its duplicature ſeveral par- 
ticular canals, into which the venal blood not only of 
that membrane, but of the whole brain, is carried. 
Theſe canals are termed ſinuſes, and ſome of them are 
diſpoſed in pairs, others in uneven numbers; that is, 
ſome of them are placed alone, in a middle ſituation ; 
others are diſpoſed Jaterally on each ſide of the brain. 
The moſt ancient anatomiſts reckoned only four; to 
which we can now add four times as many. 

Theſe ſinuſes are in the duplicature of the dura marer; 
and their cavitics are lined on the inſide by particular 
very fine membranes. "They may be enumerated in this 
manner, 

The great ſinus of the falx, or ſuperior longitudinal 
ſinus, which was reckoned the ſirſt by the ancicnts. 

Two great lateral ſinuſes, the ſecond and third of the 
ancients, 

The ſinus called forcular Herephili, the ſourth of the 
ancients, 

The ſmall ſinus of the ſalx, or inferior longitudinal ſinus, 

The poſterior occipital finus, which is ſometimes double. 

Two iuferior occipital ſinuſes, which form a portion of 
a circle, and may likewiſe be called the 17/erior lateral 


ſinuſes. 


Six ſinus petroſi, three on each fide, one anterior, 
one middle or angular, and one inferior. The two in- 
ferior, together with the occipital ſinuſes, complete a 
circular ſinus round the great foramen of the os occipitis. 

The inferior tranſverſe ſinus. 

The ſuperior tranſverſe finus. 

The two circular ſinuſes of the ſella ſphenoidalis; one 
ſuperior, and one inferior. 

Two ſinus cavernoſi, one on each fide. 

Two orbitary ſinuſes, one on each ſide. 

All theſe finuſes communicate with each other, and 
with the great lateral ſinuſes by which they diſcharge 
themſelves into the iaternal jugular veins, which are on- 
ly continuations of theſe lateral finuſes, They likewiſe 
unload themſelves partly into the vertebral veins, which 
communicate with the ſmall lateral or inferior occipital 
ſinuſes; and partly into the external jugular veins, by 
the orbitary finuſes which communicate with the ven 
angulares, frontales, naſales, maxillares, &c. as the la- 
teral ſinuſes likewiſe communicate with the venz occipi- 
tales, &. 

Thus the blood which is carried to the dura mater, 
&c. by the external and internal carotid, and by the 
vertchral arterics, is returned to the heart by the exter- 
nal and internal jugular and vertebral veins ; ſo that when 
the paſſage of the blood is obſtructed in any particular 
place, it finds another way, by virtue of theſe communi- 
cations, thovgh not with the lame eaſe, 


= WV 
PIA MATER, 


Tuts membrane ſurrounds the whole maſs of the 
brain more particularly than the dura mater, It ad- 
heres very ely to the brain, and is connected to the 
dura mater only by the veins which open into the fnuſes. 

The pia mater is made up of two very fine lamine, the 
outermoſt of which covers pretty vniformly all the 
convex ſurface of the brain, and lines in the ſame man- 
ner all the concave or inner ſurface of the dura mater, 
The internal lamina forms a great number of plice, du- 
Plicatures, and ſepta, which inſinuate themſelves into all 
the folds and circumvolutions, and between the different 
ſtrata of the cerebrum and cerebellum. 


Part VL A 


CEREBRUM. 


Tus cerebrum properly ſo called, is a kind of me- 
dullary maſs, of a moderate conſiſtence, and of a grey- 
ith colour on the outer ſurface, filling all the ſuperior 
portion of the cavity of the cranium, or that portion 
which lies above the tranſverſe ſeptum. The upper part 
of the cerebrum is of an oval figure, like half an egg cut 
lengthwiſe, It is flatted on the lower part, each lateral 
halt of which is divided into three eminences, called 
lobes, one anterior, one middle, and one poſterior. 

The ſubſtance of the cerebrum is of two kinds, diſlin- 

iſhed by two different colours; one part of it, which 
15 ſofteſt, being of a greyiſh or aſh colour; the other, 
which is more ſolid, being very white. The aſh-colour- 
ed ſubſtance lies chiefly on the omer part of the cere- 
brum like a kind of cortex, from whence it has been 
named ſubſtantia corticalis or cinerea, The white ſub- 
{tance occupies the inner part, and is named ſub/tantia 
medullarir, or ſimply ſubſtantia alba. 

The cerebrum is divided into two lateral portions, ſe- 
parated by the falx, or great longitudinal ſeptum of the 
dura mater, They are generally termed hemiſpheres. 
Each of theſe portions is divided into two extremities, 
one anterior one poſterior, which are termed the lobes 
of the cerebrum, between which there is a large inferior 
protuberance which goes by the ſame name; ſo that in 
each hemiſphere there are three lobes, one anterior, one 
middle, and one or. 

The anterior lie upon theſe parts of che os frontis 
which contribute to the formation of the orbits and of 
the frontal ſinuſes, commonly called the anterior foſfe 
of the baſis cranii. The poſterior lobes lie on the trani- 
1 and the middle lobes, in the middle or 
lateral foſſe of the baſis cranii. 

Each lateral portion of the cerebrum has ihtee ſides ; 
one ſuperior, which is convex ; one inferior, which is 
uneven ; and one lateral, which is flat, and turned to 
the falx. Through the whole ſurface of theſe three fdes 
we fee inequalities or windiogs like the circumvolutions 
of inteſtines, formed by waving ſtreaks or furrows very 
deep and narrow, into which the ſepta or duplicatutes of 
the pia mater inſinuate themſelves, and thereby ſeparate 
— circumvolutions from each other. 

Near the ſurface theſe circumvolutions are at ſome di- 

Vor. I. Numb. 12. 
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ſtance from each other, repreſenting ſerpentine ridges ; 
and in the interſtices between them, the ſuperſicial —— 
of the cerebrum are lodged, between the two laminæ of 
the pia mater, from whence they paſs in the duplicature 
of the dura mater, and ſo open into the ſinuſes. 

Theſe circumvolutions are fixed through their whole 
depth to the ſepta or duplicatures of the pia mater, by 
an infinite number of very fine vaſculac filaments, 

When they are cut tranſverſely, we obſerve that the 
ſubſtantia alba lies in the middle of each circumvolution, 
ſo that there is the ſame number of internal medullary 
circumvolutions as of external cortical ones. 

Having cut off the falx from the criſta galli, and 
turned it backward; if we ſeparate gently the two la- 
teral or hemiſpheres of the cerebrum, we ſec 
a longitudinal portion of a white convex body, which is 
named corpus calloſum. It is a middle portion of the 
medullary ſubſtance, which under the inferiot ſiaus of the 
falx, and alſo a little toward each fide, is parted from 
the maſs of the cerebrum, to which it is ſuaply conti- 

s from one end of that ſinus to the other. 

The ſurface of the corpus calloſum is covered by 
the pia mater, which runs in between the lateral por- 
1 and the lower edge of each hemi- 

ere, 
ke corpus calloſum becomes afterwards continuous 
on each fide with the medullary ſubſtance, which 
through all the remaining parts of its extent is intirely 
united with the cortical ſubſtance, and together with the 
corpus calloſum forms a medullary arch or vault of an 
oblong or oval figure. Aſter which we will obſerve a 
medullary convexity much ſmaller than that which is con- 
mon to the whole cerebrum, but of the ſame form; fo 
that it appears like a medullary oucleus of the cerebrum, 

Under this arch are two lateral cavities, much longer 
than they are broad, and very ſhallow, ſeparated by a 
tranſparent medullary ſeprum. Theſe cavities are named 
the anterior, ſuperior, or great lateral ventricles of the 
cerebrum, 

The lateral ventricles are broad, and rounded at theſe 
extremities which lie next the tranſparent ſeptum. 
They go from before backward, contracting in breadth, 
and ſeparating from each other gradually in their pro- 
greſs. Afterwards they bend downward, and return 
obliquely from behind forward, in a courſe like the turn- 
ing of a ram's horn, and terminate almoſt under their ſu- 
perior extremities. Thele ventricles ace lined with a 
thin membrane. 

The tranſparent partition or _ lucidum, lies di- 
realy under the raphe or ſuture of the corpus calloſum, 
of which it is a continuation, It is made up of two me- 
dullary laminz, more or leſs ſeparated from each other 
by a narrow medullary Cavity, fometimes filled wath a 
ſerous ſubſtance, 

The ſeptum lucidum is united by its lower part, to the 
anterior portion of that medullary body, called the for- 
is with three pillars. 

The fornix being cut off and inverted, or quite remo- 
ved, we ſee firit of all a vaſcular web, called prexus 
choroides, and ſeveral eminences more or leſs covered by 
the expanſion of that — There are four pairs of 
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eminences which follow each other very regularly, two 
large, and two ſmall. The firſt two great eminences are 
named corpora ſtriata; and the ſecond, thalami nervo- 
rum opticorum, The four ſmall eminences are cloſely 
united together; the anterior being called rates, and 
the poſterior e. Immediately before theſe tubercles 
there is a ſingle eminence, called glandula pinealis. 

The corpora ftriata got that name, becaufe in ſcraping 
them with the knife we meet with a great number of 
white and aſh-coloared lines alternately diſpoſed, which 
are only the tranſverſe ſection of the medullary and cor- 
tical laminæ, mixed together in a vertical poſition in the 
baſis of the cerebrum. 

They lie in the bottom of the ſuperior cavity of the 
lateral ventricles, which they reſemble in ſome meaſure 
in ſhape, their anterior parts being near the ſeptum luci- 
dum, from which they ſeparate gradually as they run 
backward, and diminiſh in ſize. 

The thalami vervorum opticorum are ſo named, be- 
cauſe theſe nerves ariſe chiefly from them. They are 
two large eminences placed by the fide of each other, 
between the poſterior portions or extremities of the 
copora ſtriata. Their figure is ſemi-ſpheroidal and a 
little oval; and they are of a whitiſh colour on the ſur— 
face ; but their inner ſubſtance is partly greyiſh and part- 
ly white. 

Theſe two eminences are cloſely joined together, and 
at their convex part they are ſo far united as really to 


become one body, the whitiſh outer ſubſtance being con- 


tinucd uniformly over them both. 0 

Immediately within this whittſh common ſubſtance theſe 
two eminences are cloſely contiguous till about the 
middle of their thickneſs; and from thence they ſepa- 
rate inſenſibly toward the bottom, where by the ſpace 
left between them a particular canal is formed, named 
the third ventricle, one extremity of which opens for- 
ward, the other backward, 

At the bottom theſe to eminences are elongated down- 
ward toward both fidcs, into two thick, round, whitiſh 
cords, which ſeparate from each other like horns, by a 
large curvature; and afterwards by a ſmall curvature 
turned forward in an oppoſite direction to the former, 
and repreſenting the tip of an horn, they approach each 
other again. The ſize of theſe ropes diminiſhes gradu- 
ally from their origin to their anterior reunion, 

The tubercles arg four in number, two anterior, and 
two poſterior; adhering together as if they made but one 
hody, ſituated behind the union of the thalami nervorum 
opticoram, "Their ſurface is white, and their inner ſub- 
{lance greyiſh, and are called nates and teftes, 

Directly under the place where the tubercles of one 
fide are united to thoſe of the other ſide, lies a ſmall mid- 
dle canal, which communicates by its anterior - Opening 
with the third ventricle, under the thalami nervorum op- 
ticorum, and by its poſterior opening with the fourth 
ventricle, which belongs to the cerebellum. 

Where the convex parts of the two anterior tubercles 
join thefe polterior convex parts of the thalami nervorum 
opticorum, an interſtice or opening is left between theſe 


four convexitics which communicates with the third ven 


tricle, and with the ſmall middle canal. Inſtead of the 
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ridiculous name of anus, which has been given to this o- 
pening, it may be called foramen commune poſterius. 

The glandula pinealis is a ſmall ſoft greyiſh body, a- 
bout the ſize of an ordinary pea, irregularly round, and 
ſometimes of the figure of a pine apple, ſituated behind 
the thalami nervorum icorum, above the tubercula 
quadrigemina. It is fixed like a ſmall button to the low- 
er part of the thalami by two very white medullary pe- 
dunculi, which at the gland are very near each other, 
but ſeparate almoſt — toward the thalami. 

It ſeems to be moſtly of a cortical ſubſtance, except 
near the footſtalks, where it is ſomething medullary. 

Between the baſis of the anterior pillar of the fornix, 
and the anterior part of the union of the optic thalami, 
lies a cavity or foſſula named inſundibulum. It runs 
down towards the baſis of the cerebrum, contracting gra- 
dually, and terminates in a ſtreight courſe, by a ſmall 
membranous canal, in a ſoftiſh body ſituated in the ſella 
turcica, named glandula pituitaria. The infundibulum 
opens above, immediately before the optic thalami, by 
an oval hole named foramen commune anterius, and con- 
ſequently communicates with the lateral ventricles. 

At the lower part of the thalami nervorum opticorum, 
directly under their union, lies a particular canal, called 
the third ventricle of the cerebrum. | 

This canal opens forward into the infundibulum under 
the foramen commune anterius, by which it likewiſe com- 
municates with the lateral ventricles. It opens backward 
under the foramen commune poſterius, between the tha- 


lami and tubercula quadrigemina, oppoſite to the ſmall 


middle canal which poes to the cerebellum, 

The plexus choroides is a very fine vaſcular texture, 
conſiſting of a great number of arterial and venal ramifi- 
cations, partly collected in two looſe faſciculi, which lie 
one in each lateral ventriele, and partly expanded over 
the neighbouring parts, and covering in a particular man- 
ner the thalami nervorum opticorum, glandula pinealis, 
tubercula quadrigemina, and the other adjacent parts 


both of the cerebrum and cerebellum, to all which it 


adheres. 

The pituitary gland is a ſmall ſpongy body lodged in 
the ſella turcica between the ſphenoidal folds of the dura 
mater. It is of a ſingular kind of ſubſtance, which ſeems 
to be neither medullary nor glandular. On the outſide 
it 1s partly greyiſh and partly reddiſh, and white within, 
It is tranſverſely oval or oblong, and on the lower part 
in ſome ſubjects it is divided by a ſmall notch into two 


lobes, like a kidney-bean. It is covered by the pia 


mater as by a bag, the opening of which is the extre- 


-mity of the infundibulum, and it is ſurrounded by the 


ſmall circular ſiauſes which communicate with the ſinus 
cavernoſi. 


CEREBELLUM. 


Tus cerebellum is contained under the tranſverſe ſep- 
tum of the dura mater. It is broader laterally than on 
the fore or back ſides, flatted on the upper fide, and 
gently inclined both ways, anſwerable to the ſeptum, 
which ſerves it as a kind of tent or cieling. On the 
lower ſide it is rounder ; and on the backſide it is divided 
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into two lobes, ſeparated by the occipital ſeptum of the 


dura mater. | 

It is made up, like the cerebrum, of two ſubſtances, 
bue it has no circumvolutions on its ſurface. Its ſulci 
are pretty deep, and diſpoſed in ſuch a manner as to 
form thin flat ſtrata, more or leſs horizontal, between 
which the internal lamina of the pia mater infinuates it- 
ſelf by a number of ſepta equal to that of the ſtrata. 

Under the tranſverſe ſeptum, it is covered by a vaſ- 
cular texture, which communicates with the plexus cho- 
roides. It has two middle eminences called appendices 
vermiſyrmes ; one anterior and ſuperior, which is turned 
forward; the other poſterior and inferior, which goes back- 
ward. There are likewiſe two lateral appendices, both 
turned outward. 

Beſides .the diviſion of the cerebellum into lateral por- 
tions or into two lobes, each of theſe lobes ſeems to be 
likewiſe ſubdivided inte three protuberances, one anterior, 
one middle or lateral, and one poſterior. 

When we ſeparate the two lateral pottions or lobes, 
having firſt made a pretty deep incifion, we diſcover firſt 
of all the poſterior portion of the medalla oblongata q and 
in the poſterior ſurface of this portion, from the tuber- 
cula quadrigemina, all the way to the poſterior notch in 
the body of the cerebellum, and a little below that 
notch, we obſerve an oblong cavity which terminates 
backward like the point of a writing pen. This cavity is 
what is called the fourth ventricle, 

At the beginning of this cavity, immediately behind the 
ſmall common canal which lies under the tubercles, we 
meet with a thin medullary lamina, which is looked up- 
on as a valve between that canal and the fourth ventricle. 
A little behind this lamina, the cavity grows wider to- 
wards both hands, and then contracts again to its firſt 
ſize. It is lined interiorly by a thin membrane, and 
ſeems oftentimes to be diſtinguiſhed into two lateral parts, 
by a kind of {mall groove, from the valvular lamina to 
the point of the calamus ſcriptorius. 

This membrane is a continuation of that which lines the 
ſmall canal, the third ventricle, infuadibulum; and the 
two great ventricles. 

On each ſide of this ventricle the medullary ſubſtance 
forms a trunk which expands itfelf in form of Tamine 
through the cortical ſtrata. When one lobe of the cere- 
bellum is cut vertically from above downward, the mc- 
dullary ſubſtance will appear to be diſperſed in ramiſica- 
tions through the cortical ſubſtance. Ibeſe ramilica- 
tions have been named arbor vite ; and the two trunks 
from whence theſe different lamine ariſe, are called pe- 
dunculi cerebelli. 


MEDULLA OBLONGATA. 


Tus medulla oblongata is a medullary ſubſtance firun- 
ted from before backward in the middle part of the baſes 
of the cerebrum and cerebellum without any diſec atinua- 
tion, between the lateral parts of both theſe baſes; and 
therefore it may be looked upon as one middle medullary 
baſts common to both cerebrum and cerebellum, by the 
reciprocal continuity of their medvllary ſubſtances, 
through the great notch in the tranſverſe ſeptum of the 
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dura mater; which common baſis lies immediately on 
that portion of the dura mater which lines the baſis 
of the cranium. The medulla oblongata is therefore 
juſtly eſteemed to be a third general part of the whole 
maſs of the brain, or as the common production or united 
elongation of the whole medullary ſubſtance of the cere- 
brum and cerebellum. 

It is extremely difficult, if not altogether impoſſible, 
to examine or demonſtrate it as we ought, in its natural 
ſituation; but we are obliged to do both on a brain in- 
verted. ; | 

The lower fide of the medulla oblongata in an inverted 
ſituation, preſents to our view ſeveral parts which are in 
general either medullary productions, trunks of nerves, 
or trunks of blood-veſſels. 

The chief medullary productions are theſe : The large 
or anterior branches of the medulla oblongata; which 
have likewiſe been named crura anteriora, femora, and 
brachia medulle oblongatæ, and pedunculi cerebri: The 
tranſverſe protuberance, called likewiſe proceſſus annula+ 
ris, or pons varolii : The ſmall or poſterior branches, called 
pedunculi cerebelli, or crura poſteriora medullæ oblonga» 
tx: The extremity or cauda of the medulla oblongata, 
with two pairs of rubercles, one of which is named cor- 
pora olivaria, the other corpora pyramidalia; and to all 
theſe productions we mult add a production of the inſun- 
dibulum and, two medullary papillæ. 

The great branches of the medulla oblongata are two 
very conſiderable medullary faſcicuhi, the anterior extre- 
mities of which are ſeparated, and the poſterior uni- 
ted, ſo that, taken both together, they repreſent a Ro- 
man V. 

The tranſverſe, annular, or rather ſemi-annular pro- 
tuberance, is a medullary production, which ſeems at firſt 
hight to ſurround the poſterior extremities of the great 
branches; but the medullary ſubſtance of this protube- 
rance is in reality iatimatcly mixed with that of the two 
former. Varolius, an ancient Italian author, viewing 
thoſe parts in an inverted ſituation, compared the two 
branches to two rivers, and the protuberance to a bridge 
over them both, and from thence it has the name of pons 
Varelii. 
- The ſmall branches of the medulla oblongata are la- 
tera] productions of the tranſverſe protuberance, which 
by their roots ſeem to encompaſs- that medullary por- 


tion in which the fourth veatricle or calamus ſcriptorius 


is formed. 

The extremity is no more than the medulla oblongata 
contracted in its paſſage backward to the anterior edge 
of the great foramen of the os occipitis, where ir termi- 
nates in the medulla ſpinalis ; and in this part of it ſeve- 
ral things are to be taken notice of. We fee firit of all, 
four eminences, two named corpora oljvaria, and the o- 
ther two corpora pyramidalia, Immediately afterwards, 
it is diwided into two lateral portions by two narrow 
grooves, one on the upper fide, the other on the lower, 
They both run into the ſubltance of the medulla, as be- 
tween two cylinders, flatted on that fide by which they 
are joined together. 

When we ſeparate theſe ridges with the Gogers, we 
obſerve a crucial iatertexture of feveral [mall medullary 
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cords, which go a from the ſubſtance of one late- 
ral portion into the ſubſtance of the other. 

e corpora olivaria and pyramidalia are whitiſh emi- 
nences ſituated longitudinally near each other on the 
lower fide of the extremity or cauda, immediately be- 
hind the tranſverſe or annular protuberances. The cor- 
pora olivaria are in the middle, ſo that the interſtice be- 
rween them, which is a kind of ſuperficial groove, an- 
ſwers to the inferior groove of the Following poi tion. 

The corpora pyramidalia are two lateral eminences 
depending on the olivaria. Theſe four eminences are ſi- 
tuated on the lower half of the medulla. 


The tubercula mammillaria, or papillæ medullares, 


which are ſituated very near the production of the infun- 
dibulum, have been taken for glands. 

Theſe tubercles ſeem to have ſome immediate relation 
to the roots or baſes of the anterior pillar of the fornix. 

The beak or tube of the infundibulum is a very thin 
production from the ſides of that cavity; and it is ſtrength · 
ened by a particular coat given to it by the 42 mater. 
It is bent a little from behind forward, toward the glan- 
—— and afterwards expands again round this 
gland. 


The membrana arachnoides, or external lamina of the 
pia mater, appears to be very diſtinly ſeparated from 
the internal lamina, in the interſtices between all theſe 
eminences on the lower fide of the medulla oblengata, 
without any viſible cellular ſubſtance between them. 
From this medulla oblongata, ariſe almoſt all the 
nerves which go out of the cranium through the diffe- 
rent foramina by which its baſis is perforated, It like- 
wiſe produces the medulla ſpinalis, which is no more 
than a common elongation of the cerebrum and cerebel- 
lam, and of their different ſubſtances ; and therefore the 
medulla oblongata may juſtly be ſaid to be the firſt ori- 
gin or primitive ſource of all the nerves of the human 


body. 
MEDULLA SPINALIS. 


Tut medulla — is only an elongation of the ex- 


tremity of the medulla oblongata; and it has its name from 
its being contained in the bony canal of the ſpina dorſi; con- 
ſequentſy a continuation or common a ix of the cere- 


6 brum or cerebellum, as well becauſe of the two ſubſtances 


of which it is compoſed, as becauſe of the membranes by 


- which it is inveſted. 


"The dura mater, after it has lined the whole internal 
ſurface of the cranium, goes out by the great occipital 
foramen, and forms a kind of funnel, in its progreſs 
downward through the bony canal of the vertebræ. 

'The ſpinal marrow is made up of a cortical and me- 
dullary — as the cerebrum and cerebellum; but 
with this difference, that the aſh · coloured ſubſtance lies 
within the other; and in a tranſverſe ſection of this me · 
dulla, the inner ſubſtance appears to be of the figure uf 
ar horſe-ſhoe, 

The body of the medulla ſpinalis runs down all the 
way to the firſt vertebra of the loins, where it terminates 


in a paint. The fize of it is proportionable to that of 
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the bony canal, ſo that it is larger in the vertebrz of the 
neck than thoſe of the back. 

It ſends off from both the fore and back ſides, at dif- 
ferent diſtances, flat falciculi of nervous filaments. The 
anterior and poſterior faſciculi having got a little beyond 
the edge of — medulla, unite in 4 and form on 
each ſide a kind of knots, called ganglions by anatomiſts, 
each of which produces a nervous trunk. eſe gangli- 
ons are made up of a mixture of cortical and medulla 
5 accompanied by a great number of ſmall b 

e 

The dura mater, which inveſts the medulla, ſends out 
on each fide the fame number of vaginæ as there are 

glions and nervous trunks. Thele vaginz are 
— of the external lamina; the internal lamina, which 
is very ſmooth and poliſhed on the inſide, being perfo- 
rated by two ſmall holes very near each other, where 
each vagina goes off, through which holes the extremi- 
ties of each anterior and poſterior faſciculus are tranſ- 
mitted ; and immediately after their paſſage through the 
internal lamina, they unite, | 
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eee, was wo PR rom the brain to 
a gland, or an organ fitted to ate ſome particular 
fluid from the maſs of blood. e 5 

The infinite number of ſmall ſecretory cluſters ſtrain 
or filter the maſs of blood carried to them by the nu- 
merous ramifications, and ſeparate from it an exceſhve- 
ly fine fluid; the remaining blood being conveyed back 
by the ſame number of venal extremities, into the ſinuſes 
of the dura mater, and from thence into the jugular and 
vertebral veins. 

This ſubtile fluid, commonly called animal ſpirit, 
nervous Juice, or liquor of the nerver, is continually 
forced into the medullary fibres of the white portion of 
the cerebrum, cerebellum, medulla oblongara, and me- 
dulla ſpinalis; and by the intervention of theſe fibres 


ſupplies and fills the nerves, which are a continuation of 


them. 


PERICRANIUM. 


Betiors the external integuments of the head, the 
ſkin, hair, and cellular ſubſtance, there is an aponeuro- 
tic expanſion which covers the head like a cap, and is 
_ round the neck and on the ſhoulders like a riding- 
This aponeuroſis is very ſtrong on the head, and it 
appears to be made up at leaſt of two ſtrata of fibres croſ- 
ſing each other. As it is ſpread on the neck it becomes 
99s thinner, and ends inſenſibly on the clavicles. 

ſends out a production on each fide, from above down- 
ward, and from without inward, which having paſſed o- 
ver the ſuperior extremity of the muſculus ſterno-maſtoi- 
dzus, runs behind that muſcle toward the tranſverſe apo- 
phyſes of the vertebre of the neck, where it communi- 
cates with the ligamenta inter-tranſverſalia. 


The external ſurface of all the bones of the head, as 


well as of all the other bones of the human body, ex- 
; t the teeth, is covered by a particular membrane, of 
which that portion which particularly iaveſts the cranium 
is named pericranium, and. that which inveſts the bones 
of the face is ſimply termed — 
Tbe pericranium is made up of two lamine cloſely u- 
nited together. The internal lamina, which has by ſome 
been taken tor a particular perioiteum, covers immediate- 
ly all the bony parts of this region; and the external la- 
mina has been looked upon as a membrane diſtin from 
the internal, and named pericranium particularly. 
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The Grose or Bar of th: Evr. 


- Tar globe of the eye is made up of ſeveral 
parts, ſome of which being more or leſs ſolid, 5 
a kind of ſhell formed by the union of ſeveral membra- 
nous ſtrata called the coats of the globe of the eye; and 
the other parts being more or leſs fluid, and contained in 
particular membranous capſule, or in the interſtices be- 
tween the coats, are termed the bumcurs of the globe of 
the eye. Theſe capſulæ are likewiſe termed coats. 

The coats of the globe of the eye are of three kinds. 
Some form chiefly the ſhell of the globe; ſome are ad- 
ditional, being fixed only to a part of the globe; and 
ſome are capſular, which contam the humours. The 
coats which form the ſhell are three in number. 
ternal is termed tunica ſcleratica or cornea; the middle 
coat is named choreides; and the third or innermoſt, re- 
tina. The additional coats are two; one called tendi- 
no/a or albyginea, which forms the white of the eye; 
and the other, conjundtiva. The capſular tunicz are 
likewiſe two, the vitrea, and cryſtallina. 


The Coars of the Evs. 
Tur moſt external, thickelt, and ſtrongeſt coat of the 


is the ſclerotica or cornea, and it inveſts all the o- 
_ ther parts of which the globe is compoſed. Ir is divided 

into two portions, one called cornea cpaca, the other 
cornea lucide, which is only a ſmall ſegment of a ſphere, 
ſituated anteriorly. 

The cornea opaca is made up of ſeveral ſtrata cloſely 
connected together, and is of an hard compact texture 
reſembling parchment. About the middle of its paſte- 
rior convex portion, Where it ſuſtains the optic nerve, it 
* manner perforated, aud thicker than any where 


The cornea lucida is made up in the like manner of 
ſeveral ſtrata or lamiaz cloſcly united, and appears to be 
a continuation of the opaque portion or ſclerotica, though 
of a different texture. 


This portion is ſomething more convex than the cor- 


nea opaca, ſo that it repreſents the ſegment of a ſmall 
ſghere added to the ſegment of a greater. 
The cornea lucida is perforated by a great number of 


imperceptible pores, through which a very fine fluid is con- 

tinually diſcharged, which ſoon aftcrwards evaporates, 
The ſecond coat of the 

No. 13. 


globe of the eye is the cho» 
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roides, which is of a blackiſh colour, more or leſs incli · 
ned to red, and adheres, by means of a great number 
all veſſels, to the cornea opaca, from the infertion 
of the optic nerve, all the way to the union of yie-twa 
corner, where it leaves the circumference of the globe, 
and forms a perforated ſeptum, by which the {mall ſeg- 
ment of the globe is ſeparated from the greater. Thi; 
portion goes commonly by the particular name of «ved, 
which was formerly given to the whole ſecond coat; and 
as it is of different colours ia ſeveral ſubjeQs, it has like- . 
wiſe got the name of iris. , 

The anterior portion or perforated ſeptum of the cho- 
roides has the name of ves, and the hole near the cen- 
tre of this ſeptum is called pupilla, The anterior lami- 
na of the ſame ſeptum is rermed iris, and the radiated 
plicz of the poſterior lamina, froceſſus ciliaret. Be- 
tween the two Jaminz of che uvea, we find two very thin 
planes of fibres which appear to be fleſhy, the fibres of 
one plane being orbicular, and | ng round the circum - 
ference of the pupilla, and thoſe- of the other being ra- 
diated, one extremity of which is fixed to the orbicular 
plane, the other to the great edge of the urea. 

The plicz or proceſius eiliates are ſmall radiated and 
prominent duplicatures of the poſterior lamina of the u- 
vea, and their circumference anſwers partly to that of the 
white ring of the external lamina. They are oblong 
thin plates; their poſterior extremities, or thoſe next 
the choroides, being very fine and pointed; the others, 
or thoſe next the pupilla, broad, prominent, and ending 
in acute angles. | IT 

The ſpace between the cornea lucida and uvea con- 
tains the greateſt part of the aqueous humour, and com- 
municates by the pupilla with a very narrow ſpace behind 
the uvca, or between that and the cryſtalline. Thele 
two ſpaces have been termed the two chambers of the a- 
queous humour, one anterior, the other poſterior. 

The third coat of the eye is of a very different texture 
ſrom that of the other two coats. It is white, ſoſt, and 
tender, and in a manner y, or like a kind of 
paſte ſpread upon a fine reticular weg. It appears to be 
thicker than the choroides, and reaches from the inſer- 
tion of the optic nerve, to the extremzties of the ciliary 
radii, being equally fixed to the choroides through its 
whole extent. At the place which anſwers to the iaſer - 
tion of the optic nerve, we obſerve a ſmall deprefion, 
in which hes a fort of medullary button terminating in a 
point; and from this depreſhon blood-veſſels go out, 
which are ramified on all ſides through the {: o 
the retina. 4 


The Humovunrs of the Ext arid their Carsur x. 
The vitreous humour is a clear and very * gela- | 


tinous fluid, contained in a five tranſparent capſula, call: d 
tanica vitrea, together with which it forms a maſs nearly, 
of the conſiſlence of the white of au egg. It fills the greats, 
eſt part of the globe of the eye, that is, almoſt all that 
ſpace which anſwers to the extent of the retina, except a 
mall portion behind the uvea, where it forms a foſſula, in 


4 44 


- which the cryſtalline is lodged. 


The tunica vitxea iz * exictietly of tuo lam · 
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nz very cloſely connected, which quite ſurround the 
maſs of humour, and are immediately applied to the retina, 
all the way to the great circumference of the corona cili- 
aris; but from thence to the circular edge of the foſſula 
of the cryſtalline, this coat is full of radiated ſulci, which 
contain the proceſſus ciliares of the uvea. 

The internal lamina of the tunica vitrea gives off, 
through the whole ſubſtance of this humour, a great num- 
ber of cellular elongations or ſepta. 

The radiated ſulei of the tunica vitrea, which may be 


termed ſulci ciliares, are perfectly black, when the coat 


is taken out of the body. 
The cryſtalline is a ſmall lenticular body, of a pretty 


firm conſiſtence, and tranſparent like cryſtal. It is con- 


tained in a tranſparent membranous capſula, and lodged 
in the anterior foſſula of the vitreous humour, 
The ßgure of the cryſtalline is lenticular, but its po- 


ſterior fide is more convex than the anterior, the con- 


vexity of both ſides being very rarely equal. 

The cryſtalline capſula or coat is formed by a duplica 
ture of the tunica vitrea The external lamina covers 
the anterior fide of the cryſtalline maſs ; the internal la- 
mina covers the backſide, and likewiſe the foffula vitrea, 
in which the cryſtalline is lodged. 

The anterior portion ſwells when macerated in water, 
and then appears to be made up of two pelliculæ, united 
by a fine ſpungy ſubſtance. 

The aqueous humour is a very limpid fluid, reſembling 
a kind of lympha or ſerum, with a very ſmall degree of 


viſcidity; and it has no particular capſula like u., cry- 


{talline and vitreous humours. It fills the ſpace between 
the cornea lucida and uvea, that between the uvea gnd 
the cryltalline, and the hole of the pupilla. Theſe two 
{paces are called the chambers of the aqueous humour, 
and they are diſtinguiſhed into the anterior and poſterior, 


Ihe anterior chamber, which is viſible to every body, 


between the cornea Jucida and uvea, is the largeſt; the 
other between the uvca and cryſtalline is very narrow, 
eſpecially near the pupilla, where the uvea almaſt touch- 
es the cryſtalline. 


The Tune ALwvomrA and Musctas of the Grone 
| of the Evs. ; 


Tus tunica albuginea, called commonly the white of 
the eye, and which appears on all the anterior convex 
Gde of the globe, from the cornea lucida, to the begin- 
ning of the ior fide, is formed chiefly by the tendi- 
nous expanſion of four muſcles, 


There are commonly fix mu cles inſerted in the globe 


of the human eye, and they are divided imo four recti 
and two obliqui. The recti are again divided, from 
their ſituation, into ſuperior, inferior, internal, and ex- 
ternal; and from their functions, into a levator, de- 
preſſor, adductor, and abductor. The two oblique muſ- 
eles are denuminated from their ſituation and ſize, one 
being named ob/iquus ſuperior or major, the other e- 


bliquus infericr, or minor, The obliquus major is 


likewiſe called trochlearir, becauſe it paſſes through a 
{mall cartilaginous ring, as over a trochlea or pulley, 
rei are fixed by their polterior extremi · 
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ties at the bottom of the orbit near the foramen opti- 
cum in the elongation of the dura mater, by ſhort nar- 
row tendons, From thence they run wholly fleſhy, to- 
ward the great circumference of the convexity of the 
globe, between the optic nerve and cornea lucida, where' 
they are expanded into flat broad tendons which touch 
each other, and afterwards unite, Theſe tendons are 

fixed firſt of all by a particular inſertion in the circumfe- 
rence juſt mentioned, and afterwards continue their adhe- 


ſion all the way to the cornea, forming the tunica albu- 


ginea, 

The ſuperior oblique muſcle is fixed to the bottom of 
the orbit, by a narrow. tendon, in the ſame manner as 
the recti, between the rectus ſuperior and internus. From 
thence it runs on the orbit oppoſite to the interſtice be- 
tween theſe two muſcles, toward the internal angular a- 
pophyſis of the os frontis, where it terminates in a thin 
tendon, which having paſſed through a kind of ring as o- 
ver a pulley, runs afterwards in a vagina obliquely back- 
ward under the rectus ſuperior, that is between that muſ- 
cle and the globe; and, increaſing in breadth, it is inſerted 
poſteriorly and laterally in the globe, near the rectus ex- 
ternus, : a 

The ring through which this muſcle paſſes, is partly 
cartilaginous and partly ligamentary. The cartilaginous 
portion is flat, of a conſiderable breadth, and like half a 
ring. The li tary portion adheres ſtrongly to the 
two ends of the cartilage, and is ſixed in the ſmall foſſula 
which lies in the orbit, on the angular apophyſis of the 
os frontis. By means of this ligament, the ring is in 
ſome meaſure moveable, and yields to the motions of the 
muſcle. To the anterior edge of the ring, a ligamenta- 
ry . is ſixed, which inveſts the tendon all the way to 
its inſertion in the globe. 

The obliquus inferior is ſituated obliquely at the low- 
er ſid? of the orbit, under the rectus inferior, which 
conſequently lies between this muſcle and the globe. It 
is fixed by one extremity a little tendinous, to the root 
of the naſal apophyſis of the os maxillare, near the ed 
of the orbit between the opening of the ductus naſalis, 
and the inferior orbitary fiſſure. 

From thence it paſſes obliquely, and a httle tranſverſe - 
ly backward, under the rectus inferior, and is fixed in 
the poſterior lateral part of the globe by a flat tendon, 
oppoſite to, and at a ſmall diſtance from the tendon of 
the obliquus ſuperior, ſo that theſe two muſcles do in 
3 the outer poſterior part of the 
globe. 

The rectus ſuperior moves the anterior portion of the 
globe upward when we lift up the eyes; the rectus infe- 
rior carries this portion downward ; the internus, toward. 
the noſe; and the externus, toward the temples. 

When two neighbouring recti act at the ſame time, 
they carry the anterior portion of the globe obliquely to- 
ward that fide which anſwers to the diſtance een 
theſe two muſcles; and when all the four muſcles act 
ſucceſſively, they turn the globe of the eye round, which 
is what is called rolling the eyes. | 

The uſe of the oblique maſcles is chiefly to counterba - 
lance the action of the recti, and to ſupport the globe in 
all'the motions already mentioned. This is evident * 
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their inſertions, which are in a eontrary direction to thoſe 
of the recti, their fixed points with relation to the mo- 
tions of the globe being placed forward, and thoſe of 
the recti backward, at the bottom of the orbit. 
Ihe rectus externus, by being bent on the globe, not 
only hinders it from being carried outward, but alſo 
. vents the indirect motions of the obliqui from ing 
it out of the orbit toward the temples. 
The SuregrCIL14, and MuscuLlt FronTaALEs, Occt- 
PITALES, and SUPERCILIARES. 


The ſupercilia, or eye-brows, are the two hairy arches 
fituated at the lower part of the forehead, between the 
top of the noſe and temples, in the fame direction with 
tue bony arches which form the ſuperior edges of the 
orbits. Their colour is different in different perſons, 
and often in the ſame perſon different from that of the 

hair on the head; the hairs of which they confilt are 
ſtrong and pretty ſtiff, and they lie obliquely, their roots 
being turned to the noſe, and their points to the temples. 
e ſupercilia have motions common to them with 
thoſe of the ſkin of the forehead, and of the hairy ſcalp. 
By theſe motions the eye-brows are lif ed up, the ſkin of 
the forehead is wrinkled more or leſs regularly and tranſ- 
verſely; and the hair and almoſt the whole ſcalp is mo- 
ved, but not in the ſame degree in all perſons. The 
eye-brows have likewiſe particular motions which con- 
tract the ſkin above the noſe; and all theſe different mo- 
tions are performed by the following muſcles 
The frontal muſcles are two thin, broad, fleſhy planes 
of unequal lengths, lying immediately behind the fkin 
and membrana adipoſa, on the anterior parts of the fore- 
head, which parts they cover from the root of the noſe, 
and through about two thirds of the arch of the eye- 
brows on each fide, all the way to the lateral parts of the 
hair on the forehead. At the root of the nole they 
touch each other as if they were but one muſcle; and at 
this place their fibres are ihort and longitudinal, or ver- 
tical, | 
Theſe muſcles are fixed by the inferior extremities of 
their fleſhy fibres immediately in the ſkin, running thro” 
the membrana adipoſa. They cover the muſculi ſuper- 
ciliares, and adhere cloſely to them by a kind of inter- 
texture. By the ſame fibres they ſeem to be inſerted in 
the angular apophyſes of the os frontis, and to be blend- 
ed a little with the muſcles of the palpebrz and noſe. 
The upper extremities of their fleſhy fibres are fixed in 
the external or convex ſurface of the pericranium. Each 
of their lateral portions covers a portion of the temporal 
muſcle on the — ſide, and adneres very cloſely to it. 
The occipital muſcles are two ſmall, thin, broad, and 
very ſhort fleſhy planes, ſituated on the lateral parts of 
the occiput, at ſame diſtance from each other. They 
are inſerted by the inferior extremities of their fleſhy fibres 
in the ſuperior tranſverſe line of the os occipitis, and al- 
ſo a little above ir. From thence they run up obliquely 
from behind forward, and are fixed in the inner concave 
ſarface of-the pericranium. 
The breadth of theſe muſcles reaches from the poſte - 
rior middle part of the occiput, toward the maltoid a» 
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pophyſis, and they diminiſh unequally in length as they 
approach the apophyſes. | 
e four muſcles ſeem always to act in concert, the 
occipitales being only auxiliaries or aſſiſtants to the tron- 
tales, the office of which is to raiſe the ſupercilia, by. 
wrinkling the ſkin of the forehead, | 
The muſculi ſuperciliares are fleſhy faſciculi, fituated 
behind the ſupetcilia, and behind the inferior portion of- 
the muſculi frontales, from the root of the note to above 
one half of each ſuperciliary arch. They are ſtrongly 
inſerted, partly in the ſynarthroſis of the oſſa nafi, with | 
the os frontis, where they come very near the proper muſ- 
cles of the noſe, and y in a ſmall neighbouring 
portion of the orbit, From thence they firſt run up a | 
little, and afterwards more or leſs in the direction of the 
eye-brows. They are made up of ſeveral ſmall faſciculi 
of oblique fibres, all fixed by one end in the manner al - 
ready ſaid, and by the other partly i\ the lower extre- 
mity of the muſcles by which they a 
partly in the ſkin of the — 
The action of theſe muſcles is to dep 
brows, to bring them cloſe together, and to contract the 
ſkin of the fore-head immediately above the noſe, into 
longitudinal and oblique wrinkles, and the ſkin which 
covers the root of the noſe. into irregular tranſverſe 
wrinkles. K ; 
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The PalrrIERN&R and Mtmarana ConjuxcTiva; 


2 are a kind of veils or curtains placed 
tranſverſely above and below the anterior portion of the - 
mow of the eye; and accordiagly there are two eye- 
ids to each eye, one ſuperior, the other inferior, I hoe 
ſuperior is the largeſt and moſt moveable in man, They 
both unite at each ſide of the globe, and the places of. 
their union are termed angles, one large and internal, ; 
which is next the noſe, the other ſmall or external, P, 
which is next the temples. . 

The palpebre are made up of common and proper 1 
parts. The common parts are the ſkin, epidermis, and 
membrana adipoſa. proper paris are the mulcles, 
the tarſi, the puncta or foramina lachrymalia, the mem- 
brana conjunctiva, the glandula lachrymalis, and the par - 
ricular ligaments which ſuſtain the tarſi. The tarſi and 
their ligaments are in ſome meaſure the baſis of all theſe. 

rts, i 
The tarſi are thin cartilages forming the principal part 
of the edge of each palpebra; and they are broader at 
the middle than at the extremities. Thole of the ſupe- 
rior palpebræ are ſomething leſs than half an inch in. 
breadth; but in the lower palpebrz they are not above 
the ſixth part of an inch; and their extremities next the 
temples are more ſlender than thoſe next the noſe. 

Theſe cartilages are ſuited to the borders and curva- 
ture of the eye · lids. The lower ——— the ſuperior» 
cartilage and upper. edge of the interior, terminate e- 
qually, and both may be termed the ciliary edges, The. 

te edge of the upper tarſus is ſomething ſemi-cir- 
between its two extremities ; but that of the infe-- 

rior tarſus is more uniform, and both ate thinner than 
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Tue broad ligaments of the tarſi are membranous e- 
longations formed by the union of the perioſteum of the 
orbits and pericranium along both edges of each orbit. 
Tue ſuperior ligament is broader than the inferior, and 
ſiced to the ſuperior edge of the upper cartilage, as the 
inferior is to the lower edge of the lower cartilage, fo 
that theſe ligaments and the tarfi, taken alone or without 
the other parts, repreſent palpebræ. 

The membrana conjunctiva is a thin membrane, one 
portion of which lines the inner ſurface of the palpebræ. 
At the edge of the orbit it has a fold, and is continued 
from hence on the anterior half of the ylobe of the eye, 
adhering to the tnnica albuginea; ſo that the palpebræ 
and the forepart of the globe of the eye are covered by 
one and the ſame membrane, which does not appear to 
be a continuation of the pericranium, but has ſome connec- 
tion with the broad ligaments of the tarli. 

The name of corjunttiva is commonly given only to 
that part which covers the globe, the other being called 
ſmply the internal membrane of the palpebrze ; but we 
may very well name the one membrana octli conjunc- 
tiva, and the other membrana palpebrarum conundtiva, 
That of the palpebræ is a very fine membrane adhering 
very cloſe, and full of ſmall capillary blood-veflels. It is 
perforated by numerous imperceptible pores, through 
which a kind of ſerum is continually diſcharged. 

The conjunctiva of the eye adheres by the interven- 
tion of a cellular ſubſtance, and is conſequently looſe, 
and as it were moveable; and it may be taken hold of and 
{-parated in ſeveral places from the tendinous coat, It 
is of a whitiſh colour; and being tranſparent, the albu- 
ginea makes it appear perfectly white: Theſe two coats 
together forming what is called the = e of the eye. 

The lachrymal gland is white, and of the number of 
thoſe called conglomerate glands. It hes under that de- 
preſſion obſervable in the arch oi the orbit near the tera- 
ples, and laterally above the globe of the eye. It is a 
little flatted, and divided as it were into two lobes, one 

of which lies toward the inſertion of the muſculus rectus 
ſuperior, the other toward the rectus externus. It ad- 
heres very cloſely to the fat which ſurrounds the muſcles 
and poſterior convexity of the eye, and it was formerly 
named glandula innowinata. 

From this gland ſeveral fmalt ducts go ont, which run 
down almott parallel to each other, through the ſub- 
lance of the tunica interna or conjunctiva of the ſapericr 
palpebra, and afterwards pierce it inwardly near the ſu- 
perior edge of the tutſus. 

The flat edge of each palpebra is adorned with a row 
of hairs called cilia, or the eye-laſher. Thoſe belong- 
ing to the ſuperior pzIpebra are bent upward, and longer 
than thoſe of the lower palpebra which are bent down- 

+ ward, Theſe rows are placed next the {kin, and are pot 
ſingle, bur irrepolarly double or triple, The hairs are 
longer near the middle of the palpcbre than toward the 
extremities, and for about a quarter of an inch from the 
inner angle they are quite wantinp. 

Along the ſame border of the palpebrz, near the inter- 
nal membrane, or toward the eye, we ſce a row of ſmall 
Loles which may be named faramina or puntta ciliaria. 
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They are the orifices of the ſame number of ſmall ob- 
long glands which lie in the ſulci, channels, or grooves 
on the inner ſurface of the tarſus. | Theſe little glands 
are of a whitiſh colour; and when ſqueezed, a ſeba- 
ceous matter like ſoft wax, is diicharged through the 
puncta ciliaria. 5 

Near the great or internal angle of. the palpebræ, the 
flat portion of their edges termiuates in another which is 
rounder and thinner. By the union of theſe two edges 
an angle is formed. 

Ar this place, the extremity of the flat portion is di- 
ſtinguithed from the round portion by a ſmall protube- 
rance or papilla, which is obliquely perforated by a fimall 
hole in the edge of each palpebra. Theſe two ſmall 
holes are very vilible, and often more ſo in living than 
in dead bodies, and they are commonly named puncto 
lachrymalia, being the orifices of two ſmall ducts which 
open beyond the angle of the eye into a particular reſer- 
voir, termed ſacculus /achrymalis, which ſhall be de- 
{cribed in the article of the noſe. 

The puncta lachrymalia are oppoſite to each other, and 
ſo they meet when the eye is ſhut. Round the orifice of 
each of theſe points, we obſerve a whitiſh circle which 
ſeems to be a cartilaginous appendix of the tarſus, and 
which keeps the orifice always open, 

The caruncula lachrymalis is a ſmall reddiſh, granu- 
lated, oblong body, ſituated preciſely between the inter - 
nal angle of the palpebrz and globe of the eye. The 
ſubſtance of it ſeems to be wholly glandular. We dif- 
cover upon it a great number of ſine hairs covered by 
an oily, yellowiſh matter; and on the glebe of the cye, 
near this glandular body, we ſee a ſemilunar fold, form- 
ed by the conjunctiva, the concave ſide of which is turn 
ed to the uvea, and the convex ſide to the noſe. 


The Muscuzs of the Parr ERR&. 


Tus muſcles of the palpebræ are commonly reckon- 
ed to be two, one peculiar to the upper eye - ld, named 
levator palpebræ ſuperioris ; the other common to both, 
called mufculus orbicularis palpebrarum. 

The levator palpebræ ſuperioris is a very thin muſcle, 
ſituated in the orbit above, and along the rectus ſuperior 
oculi. It is fixed to the bottom of the orbit, by a ſmall 
narrow tendon, near the foramen opticum, berween the 
poſterior inſertions of the rectus ſuperior and obliquus 
ſuperior. From thence its fleſhy fibres run forward on 
the rectus, increaſing gradually in breadth, and termi- 
nate by a very broad aponeutoſis in the tarſus of the ſu- 
perior palpebra. 

By the muſculus palpebrarum obliquus we underſtand 
all that extent of fleſhy fibres, which by a thin ſtratum 
ſurrounds the edge of each orbit, and from thence, with- 
out any interruption, covers the two palpebrz all the way 
to the cilia. Almoſt all of them have a common tendon 
ſituated tranſverſely between the internal angle of the 
cye and the naſal apophyſis of the os maxiilare, This 
is a ſlender gamemary tendon, ſtrongeſt where it is 
fixed in the bone, and diminiſhing gradually as it ap- 
proaches the angle of the palpebre, where it terminates 

. at 
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At che union of the points, or at the extremities of the 
two tarſi 


This muſcle is divided into four portions, whereof the 
firſt is that which ſurrounds the orbit. The ſecond 
portion is that which lies between the upper edge of the 
orbit and the globe of the eye, and which covers the in- 
ferior edge of the orbit below, ſome of its fibres being 
fixed to both edges of the orbit. | 
The third portion ſeems to belong more particularly 
to the palpebrz, and the greateſt hou of it is ſpent in the 
palpebra ſuperior. The fibres of this portion meet at 
the two angles of the eye, where they appear to make 
very acute inflections without any diſcontinuation. 

The fourth portion is an appendix to the third, from 
which it differs Thiefly in this, that its fibres do not 
reach to the angles, and form only ſmall arches, the ex- 
tremities of which terminate in each palpebra. 

All theſe different portions of the orbicular muſcle ad- 
here to the (kin, which covers it from the upper part of 
the noſe to the temples, and from the ſupercihum to the 
upper part of the cheek. When they contract, ſeveral 
wrinkles are formed in the ſkin, which vary according to 
the different directions of the fibres. | 


The Ust of the Eve, and of its Appendages, in general. 


Every body knows that the eye is the organ of vi- 
ſion. The tranſparent parts of the globe modify the 
rays of light, by different refractions; the retina and 
choroides receive the different impreſſions of theſe rays; 
and the optic nerve carries theſe impreihons to the brain. 
When obje&s are at a great diſtance or obſcure, the pu- 
pilla is dilated z and it is contraſted when objects are 
near, or placed in a great light. The muſcles of the 
globe of the eye and of the palpebrze perform the mo- 
tions already deſcribed. 

The glandula lachrymalis continually moiſtens the fore- 

of the globe of the eye; and the lachrymal ſerum is 
equally ſpread over that globe by the motions of the ſu- 
perior palpebra, the inner ſurface of which is in a ſmall 
meaſure villous, The union of the two palpebre directs 
this ſerum towards the puncta lachrymalia; and the unctu- 
ous matter, diſcharged through the foramina ciliaria, 
hinders it from running out between the palpebre, 
large ſize and viſcid ſurface of the caruncula prevents it 
from running beyond the puncta, and thus forces it into 
the 


m. * 
The ſupercilia may hinder ſweat from falling on the fin 


eyes. The ſuperior cilia, which are longer than the in- 
ferior, may have the ſame uſe; and they both ſerve to 
prevent dyſt, inſects, &c. from entering the eyes when 
they ate only a little open. 


Skcr. VI. The Nos x. 


Tus bones of the noſe have already been deſcribed in 
the ſutures of the bones of the head, 
The ſoft parts are the integuments, muſcles, ſacculus 
lachrymalis, membrana pitvitaria, and hairs of the nares. 
The imernal nares, or the two cavitics of the 
Vor. I. No. 13. 3 
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noſe, comprehend the whole ſpace between the exteraal 
nares and poſterior openings immediately above the 
arch of the palate ; from whence theſe cavities reach up- 
ward as far as the lamina cribroſa of the os ethmoides, 
where' they communicate forward with the ſinus fron- 
tales, and backward with the ſinus fphenoidales. La- 
terally, theſe cavities are bounded on the infide by the 
ſeptum narium, and on the outſide, or that next the cheeks, 
by the conchæ, between which they communicate with 
the ſinus maxillaris. 

The particular ſitaation of theſe cavities deſerves our 
attention. The bottom of them runs directly backward, 
ſo that a ſtreight and pretty large ſtilet may calily be 
_ from the external nares, under the great apophy- 

of the occipital bone, The openings ot the maxilla« 
ry ſinuſes are nearly oppoſite to the upper edge of the 
offa malarum. The openings of the frontal linuſes are 
more or leſs oppoſite to, and between the pulleys or rings 
of the muſcuh trochleares; and by theſe marks the ſitu- 
ation of all the other parts may be determined. 

The inferior portion of the external noſe is compoſed 
of ſeveral cartilages, which are commonly five in num- 
ber, and of a pretty regular figure. The reſt are only 
additional, ſmaller, more irregular, and the number of 
them more uncertain. Of the fire ordinary cartilages, 
one is ſituated in the middle, the other four laterally. 
The middle cartilage is the moſt conſiderable, and ſup- 
ports the reſt, being connected immediately to the bony 
parts; but the other four are connected to the middle car- 
tilage, and to each other, by means of ligaments, 

The ſub-ſeptum, or portion under the ſeptum narium, is 
a pillar of fat applied to the inferior edge of the cartilagi- 
nous partition, in form of a ſoft moveable appendix. 
thickneſs of the alz narium, and eſpecially that of their 
lower edges, is not owing to the cartilages, which are 
very thin, but to the fame kind of ſolid fat with which 
theſe cartilages are covered. The great cartilage is im- 
moveable by reaſon of its firm connection to the bony 
parts of the noſe ; but the lateral cartilages are move- 
able, becauſe of their ligamentary connections, and they 
are 12 differeat manners by the muſcles belonging 
to them. 

The external noſe is covered by the common integu- 
ments, the ſkin, epidermis, and fat. Thoſe which co- 
ver the tip of the noſe and ale narium are à great num- 
ber of glandular bodies, called gl/andule ſebaccie, the 
contents of which may eaſily be ſqueezed out by the 
gers. 

Six muſcles are commonly reckoned to belong to the 
noſe; two recti, called alſo ppramidales or triangulares; 
two obliqui, or laterales; and two tranſverfi, or myrti- 
formes, The noſe may alſo be moved in ſome meaſure 
by the muſcles of the lips, which in many caſes become 
to the proper muſcles of this organ. y 

The muſculus pyramidalis, or anterior, on each fide, is 
inſerted by one extremity in the ſynarthrofis of the os 
frontis and offa naſi, where its fleſhy fibres mix with 
thoſe of the muſculi frontales and ſuperciliares. It is 
very flat, and runs down on the fide of the noſe, increa- 


fing gradually in breadth, and terminating by an aponeu- 
ol which repreſents the baſ of pyramid, and ii. 
4 ſerted * 
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ſerted in the moveable cartilage which forms the ala of 
tae nares. 0 
- The oblique or lateral muſcle is a thin fleſhy plane, 
lying on the fide of the former. The lateral muſcle is 
fixed by its upper extremity to the apophyſis naſalis of 
the os maxillare, below its articulation with the os fron- 
tis, and ſometimes a little lower than the middle of the 
inner edge of the orbit. From theoce it runs toward 
the ala narium, and is inſerted in the moveabie cartilage, 
near the os maxillare, being covered laterally by a por» 
tion of the neighbouring muſcle of che upper lip. 

The tranſverſe or inferior muſcle, called alſo nyrti- 
formes, is inſerted by one end in the os maxillare, near 
the lower edge of the orbit, much about the place which 
anſwers to the extremity of the .ſocket of the dens cani - 
nus on the ſame fide, From thence it runs almoſt tranſ- 
verſely upward, and is fixcdin the lateral cartilages of the 
noſe, over which it ſometimes runs to the alæ of the 
great cartilage, to be inſerted there. 

The firſt two pairs of theſe muſcles raiſe and dilate 

the alz of rhe nares when they act; and at the ſame 
timc raiſe the upper lip, by reaſon of their connection with 
the. muſcles of that part, "They likewiſe wrinkle, the 
lein on the ſides of the noſe. 
Tue membrana pituitaria is that which lines the whole 
internal nares, the cellular convolutions, the conch, 
the ſides of the ſeptum narium, and, by an uninterrupted 
coutinuation, the inner ſurſace of the finus frontales and 
maxillares, and of the ductus lacrymales, palatini, and fphe- 
noidales, It is likewiſe continued down from the nares to 
the pharynx, ſeptum palati, Cc. 

It is termed pituitaria, becauſe, through the greateſt 
part of its large extent, it ſerves to ſeparate from the 
arterial blood a mucilagincus lympha, called pitaita by 
the ancients, which in the natural ſtate: is pretty * 3 
bat it is ſubject to very great changes, becuming 


-vimes gluticous or ſnotty, ſometimes hmpid, Ge. nei- 


ther is it ſeparatcd in equal quantities through the whole 
membrane. | 

When we carefully examine this membrane, it ap 
io be of a different ſtructure in different parts. ear 
the edge of the external narcs it is very thin, appeari 
to be the ſkin-and epidermis in a degenerated ſtate. Al 
the other parts of it in general are ſpungy, and of diffe- 
rent thickneſſes. The thickeſt parts are thoſe on the 
leptum uatium, on the whole luwer portion of the inter · 
nal nares, and on the concliæ. 

On the ſide next the perioſteum and perichondrium it 
is plentifully ſtored with ſmall glands, the excretory 
ducis of winch are very Ing near the ſeptum narium, 
and their orifices very viſible, 

The frontal, maxillary and ſphenoidal finufes open in- 
io the internal narts, but in different manners. The 
frontal ſinuſes open ſrom above downward, anſwering to 
the infundibula of the os ethmoides. The ſphenoidales 
open forwards, oppoſite to the poſterior orifices of the 
nates; and the maxillares open a little higher, between 
the two. conchæ. 

The opening of rhe ſnus maxillaris in ſor? ſub; Qs 
u ſingle, in others double; it lies exact, between the 
tuo couch, about the middle of their d:pth. _ 


Part vi 
: Tt. is proper here to obſerye the whole extent of the 
maxillary ſinus. Below, there is but a very thin pars 
tition between it and the dentes molares, the roots of 
which do, in ſome ſubjects, perforate that ſeptum. A+ 
bove, there is only a very thin tranſparent lamina bes 
tween the orbit and the ſinus. Backward, above the tu- 
þerofity of the os maxillare, the ſides of the ſinus are 
very thin, eſpecially at the place which lies before the 
root of the apophyſis pterygoides, through which the in- 
ferior maxillary nerve ſends down a ramus to the foras 
men palatinum poſterius, commonly called gu/tatorium. 
Inward, or toward the conchz narium, the bony part 
of the ſinus is likewiſe very thin. | 
The lachrymal ſacculus is an oblong membranous bag, 
into which the ſerous fluid is diſcharged from the eye 
through the puncta lachrymalia ; and from which the ſame 
fluid paſles to the Jower part of the internal nares, Ir is 
fitaated in à bony groove and canal, formed partly by 
the apophyſis nafalis of the os maxillare and os unguis, 
partly by the ſame os maxillare and lower part of the os 
unguis, and partly by this Jower. portion of the os ungws 
— {ſuperior portion of the concha narium in- 
erior, » 0 Jhold 6 4 Dd 2881 9 
This bony lachrymal duct runs down for a little way 
obliquely backward, toward the lower and lateral part of 
the internal nares on each ſide, where its lower extremi- 
ty opens on one {ide of the ſinus maxillaris under the 
inferior concha. The upper part of this doct is only an 


half canal or groove; the lower is a complete canal, nar- 


rower than the former, 5 Dn) 2 

Tue ſacculus lachrymalis may be divided iuto a ſuperidr 
or orbitary portion, and an inſerior or naſal portion. 
The orbitary portion fills the whole bony groove, being 
ſituated immediately behind the middle tendon of the 
muſculus. orbicularis. The naſal- portion s in the 
bony canal of the noſe, being narrower and ſhorter than 
the former, 

Ie orbitary portion is difpoſed at its vpper exrremi- 
ty, much in the manner of an inteſtinum cæcum, and 
at the lower extremity is continued with the portio na- 
fahs, Towards the interna} angle of the eye, behind 
the 'tendon of the orbicular muſcle, it is perforated by 
; ſmall ſort canal formed by the union of the lachrymal 

ucts. 

The naſal portion having reached the lower part of 
the bony duct under the inferior concha, terminates in 
a ſmall, flat, membranous bag, the bottom of which is 
perforated by a round opening. 

Thbe ſubſtance of this facculus is ſomething ſpongy or 
cellulous, and pretty thick, being ſtrongly united by its 
convex fide to the perioſteum of the bony canal. 

The ductus incitorii, or naſo-palatini of Steno, are 
two canals which go from the bottom of the internal na- 
res croſs the arch of the palate, and open behind the 
firſt or largeſt dentes inciſorii. Their two orifices may 
be diſtiactly ſeen in the ſkeleton at the lower part of the 
naſal ſoſſæ, on the anterior and lateral des of rhe criſtr 
maxillares; and we may likewiſe perceive their oblique 
paſſage through the maxillary. bones, and laſtly their ia- 
ferior orifices in a ſmall cavity or follula, called fora» 
men alain anteriuc. | 


The 


Part VL 
The noſe is the brga® of ſmelling, by means of the 
villous portion of the internal membrane, to which the 
olfactory nerves are chiefly diſtributed. It is likewiſe 
of uſe in reſpiration; and the mucilaginous fluid ſpread 
over the whole pituitary membrane, prevents the ait 
from drying that membrane, and ſo rendering it inca- 
being affected. The noſe ſerves likewiſe to re- 

zulate and modify the voice, and to this the ſinuſes like- 
wiſe contribute. The ſacculus lachrymalis receives the 
ſerum from the eyes, and diſcharges it upon the palate, 
from whence the g part of it runs to the pharyax, 


SEtcT. VII. The EAR. 


AnaTomrsTs commonly divide or diſtinguiſh the ear 
into external and internal. By the external ear they 
mean all that lies without the external ori ce of the me- 
atus auditorius in the os temporis; and by the internal 
ear, all that lies within the cavities of that bone, and al- 
ſo the parts that bear any relation thereto, 

The greateſt part of the external ear confiſts of a large 
cartilage very artificially framed, which is the baſis of 
all the other parts of which this portion of the ear is 
made up. The internal ear confiſts chiefly of ſeveral 
bony pieces, partly farmed in the ſubſtance of the oſſa 
temporum, and efpecially in cat portion of it called 4. 
peplyſis petroſa, and partly ſeparated from, but contain- 

in a particular cavity of that bone. 

The external ear, taken altogether, reſembles ia ſome 
degree the ſhell of a muſſel, with its brcad end turned 
vpward, the ſmall end downward, the convex fide next 
the head, and the concave fide utward TWO portions 
are diſtinguiſhed in the external ear taken all together; 
one large and ſolid, called-in Latm pinna, which is the 
ſuperior, and by much the greateſt part; the other 


ſmall and ſoft, called the Jab, which makes the lower | 


rt. 2 
"The foreſide is divided into eminences and cavities. 
The eminences are four in number, called helix, anthe- 
dix, tragus, and antitrogus. The helix is the large 
folded border or — ral of the preat portion of 
the ear, The arthelix is the large oblong eminence or 
riſing ſurrounded by the helix. The tragus is the ſmall 
anterior protuberanee below the anterior extremity of 


the helix which in an advanced age is covered with hairs. 


The antitragus is the poſterior tubercle below the inſe - 
rior extremity of the anthelix. | 

The cavities on the foreßde are four in number; the 
hollow of the helix; the de pr ſſon at the ſuperior extie- 
mity of the anthelix, called /-ſa navicularis; the con- 
cha, or great double cavity that lies urdet the riſing term- 
ed anth:lix, the upper bottom of which is diſtinguiſhed 
from the lower by a continuation of the helix in form 
of a tranſverſe criſta; ard laſtly, the meatus of 'the ex- 
rernal car ſituated at the lower part of the bottom of the 
concha, 

The backſide of the external ear ſuews only one con- 
ſiderable eminence, which is a portion of the convex file 
of the concha, the other portion being hid by the adhe - 
Lon ef the car to the os temporis. | 
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The other parts of the external ear, beſides the carti- 
lage, are ligaments, muſcles, integuments, ſebaceous and 
ceruminous glands, arteries, veins and nerves. 
The — age of the outward ear is nearly of the ſame 
extent and figure with the large ſolid portion thereof, al- 
ready mentioned; but it is not cf the fame thickneſs, 


being covered by integumenis on both ſides. In the 


lobe or foft lower portion of the ear, this cartilage is 
wanting. | 

The external ear is fixed to the cranium, nor only by 
the cartilaginous portion of the mearus audirorius, but 
alſo by ligaments, which are two in number, one anterior, 
che other poſterior. The anterior ligament is fixed by 
one extremity to the root of the apophyſis zygomatica 
of the os temporis, at the anterior and a little toward 
the ſuperior part of the meatus offeus, cloſe to the cor- 
ner of the glenoid cavity; and by the other exrremiry, 
to the anterior and ſuperior part of the cartileginous me- 
atus. 

The poſterior ligament is fixed by one end to the 
root of the maſtoid apophyfis, and by the other to the 
poſterior part of the convexity of the concha, ſo that it 
s oppoſite to the anterior ligament. 

Of the muſcles of the external ear, ſome go between 
the cartilages ard the os temporis, cthers are confined to 
the cartilages alone. Both kinds vary in different ſub- 
jets, and are fomctimes fo very thin, as to look more 
like ligaments than muſcles. "The muſcles of the firſt 
kind are generally three in number, one ſupericr, ore 
poſterior, and one antericr, The ſuperior muſcle is fix- 
ed in the convexity of the fofla navicularis, and of the 
ſuperior portion of the concha; from whence it runs up 
to the ſquamous portion of the os temporis, expanding 
in a radiated manner, and is inſerted principaliy in the 
ligamentary aponevroſis, which covers the poſterior por- 
tion of the temporal muſcle, 

The anterior muſcle is fmall, more or leſs inverted, 
and like an-appendix to the ſuperior, It is fixed by one 
extremity above the 100t of the zygomatic apophyſis, and 
by che other in the antericr part of the convexity cf the 
concha. 

Tde poſterior muſcle is almoſt tracſrerſe, and of a 
conſiderable breadth, being fixcd by one end to the po- 
Rerior part'of the convexity of the corcha, and by the 
other in the root of the maſteid ax ophyſis, 

The ſmall muſcles which are confined to the cartilages 
are only ſmall ſtrata of fibres ſound on both ſdes of the 
vartilages. 

The lobe cf the ear, or thar ſoft portion which lies 
under the tragus, antirrapus, and meatus auditorius, is 
made up of nothing but ſkin and cellular ſubſtance. The 
meatus auditorius is partly bony, and partly cartilaginous, 
The bony portion is the longs it, and forms the bottom 
of the canal. The cartilaginous portion is the ſherteſt, 
ard furms-the external opening or orifice of the cans], 

Theſe two portions: joined crdwiſe to each other, form 
4 canal of about three quarters of an inch in length, of 
chfferent wideneſs in its different parts, and a little cen- 
torted. It is lincd on the infide by the ſkin and ceHular 
membrane, through its whole length; and thus theſe ir- 
teguments make up for the breaks in the cartilaginous 
portico, 
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portion, and ferm a lind of cutaneous tube in the other 
portion. 


The ſkin which covers both ſides of the cartilage con- 

tains a great number of ſmall glands, which continually 
diſcharge an oily whitiſh humour, collected chiefly near 
the adheſions of the ear to the head, and under the fold 
of the helix ; and theſe glands are of the ſebaceous kind. 
The fcin which lines the meatus auditorius contains an- 
other kind of glands, of a yellowiſh colour, and which 
may be plainly ſeen on the convex fide of the cutaneous 
tube already mentioned. 
Theſe glands are diſpoſed in. ſuch a manner as to leave 
reticular ſpaces between them, and they penetrate a little 
way into the ſubſtance of the ſkin. They are called glan- 
dul.e ceruminoſs, becauſe they diſcharge that matter 
which is named cerumen, or the wax of the ear, The 
inner ſurface of the cutaneons tube is full of fine hairs, 
between which lie the orifices of the ceruminous glands, 
The firſt place in which we meet with theſe glands is on 
that part of the convex fide of the cutaneous tube which 
ſapplics the breaks of the cartilaginous meatus, 

All the bony parts of the organ of hearing, or bones 
of the internal ear, being contained in the inferior por- 
tions of the oſſa temporum; it will be very proper to re- 
collect what has been already ſaid about theſe, in Part I. 

All the bony organ of hearing may be divided into four 
general parts: 1, The external meatus auditorius ; 
2. The tympanum or barrel of the ear; 3. The laby- 
rinth; 4. The internal meatus auditorius, It may like- 
wiſe be divided into immeveable or containing parts, 
which take in all the four already mentioned; and move- 
able or contained parts, which are four little bones lod- 
ged in the tympanum, called incus, malleus, flapes, and 
et arbiculare or lenticulare. 

The external auditory paſſage begins by the external 
auditory hole, the edge of which is rough and prominent; 
but backwards towards the maſtoid apophyſis it appears 
very much ſloped. The paſſage self is about half an 
inch in length, running obliquely from behind forward, 
in a curve direction, and ſometimes winding a little in 
the middle, like a ſcrew. Its cavity is almoſt oval, 

wider at the entry than at the middle, after which it 
widens again by degrees. 

It terminates inwardly by an even circular edge lying 
in a plane very much 4nclioed, the upper part of it being 
turned outward, and the lower part inward; fo that the 
whole canal is longer on the lower fide than on the upper. 
The concave fide of the circular edge is grooved quite 
round, 

In children this bony canal is wanting, as well as the 
maſtoid apophyſis; and the inner circular edge is a di- 
ſtint ring, which in an advanced age unites intirely, 
and becomes one piece with the reſt, It is termed the 
bony circle in infants, and indeed it is very eaſily ſepara- 
ted from all the other parts 

It would ſeem therefore, that the whole bony canal in 
adults is only a prolongation of the bony circle in chil- 
dren; — even in a more advanced age, the whole 
canal may, without much difficulty, be taken out, The 
circular groove lies between the maſtoid apophyſis and 
the articular ſiſſure er crack. 2 2 


rr 


Fart VI. 
The t m or barrel of the ear is a cavity irre- 
gularly ſemi - ſpherical, the bottom of it being turned in- 
ward, and the mouth joined to the circular groove al- 
ready mentioned. Both eminences and cavities are ob- 
ſervable in it. | 5 

The remarkable. eminences are three in number; a 
large tuberoſity lying in the very bottom of the barrel, 2 
little toward the back part; and a ſmall irregular pyra- 
mid ſituated above the tuberoſity, and a little more back- 
ward; the apex of it is perforated by a ſmall hole, and 
on one ſide of the baſis two ſmall bony filaments are often 
found in a parallel fituation. In the third eminence is a 
cavity ſhaped like the mouth of a ſpoon, ſituated at the 
upper and a little towards the anterior part of the bot- 
tom of the tympanum. 

The principal cavities in the tympanum are, the open- 
ing of the maſtoid cells or ſinuoſities; the opening of the 
Euſtachian tube; the bony half-canal ; the feneftra ova- 
lis and rotunda; and to theſe may be added the ſmall 
hole in the pyramid. - 

The opening in the maſtoid cells is at the poſterior 
and upper part of the edge of the barrel, The cells 
themſelves which end there are dug in the ſubſtance of 
the maſtoid proceſs, being very irregular and full of wind- 
ings and turnings. | 

The opening of the Euſtachian tube is at the anterior 


and a little toward the upper part of the edge of the bar- 


rel, This tube runs from the tympanum, towards the 
. openings of the naſal ſoſſæ, and arch of the pa- 
te. The bony portion thereof is dug in the apophyſis 
petroſa, along the duct of the carotid — wp and 
when it leaves that, it is lengthened out by the ſpinal a- 
hyſis of the os ſphenoides. 

e bony half- canal, of which the cavity reſembling 
the mouth of a ſpoon is the extremity, lies immediately 
above the Euſtachian tube, towards the upper ſide of the 
apophyſis petroſa, or rather in the very ſubſtance of that 
upper fide. | 

be feneſtra ovalis is a hole of communication between 
the tympanum and labyrinth. It lies immediately above 
the tuberoſity, the upper ſide of it being a little rounded, 
the lower a little flatted ; and one extremity being turn- 
ed forward, the other backward. 

The feneſtra rotunda is ſomething leſs than the ovalis, 
and ſituated in the lower, and a little towards the poſte- 
rior part of the large tuberoſity ; the opening of it, which 
is the orifice of a particular duct in the labyrinth, lying 
obliquely backward and outward. 

The hole in the apex of the pyramid is the orifice 
of a cavity, which may be named the frur of this py- 
ramid. | 

The tympanum contains ſeveral little bones called tbe 
bones of the car. They are generally four in number, 
denominated from ſomething to which they are thought 
to bear a reſemblance, viz. incus, malleus, tapes, and 
os orbiculare or lenticulare. 

The incus, or anvil, reſembles, in ſome meaſure, one 
.of the anterior grinders with its roots at a great diſtance 
from each other; at leaſt it comes nearer to this than to 
the ſhape of the anvil, It may be divided into a body 
and branches. The body is a large e 


Part VI. 
branches or legs are «wo, ene. long and one (| n 
dody is turned forward, the ſhort leg back ward, and the 
long leg dewnward, 3 a | 

: The body of the incus is broader thad it is thick. It 
has two eminences, and two cavities berween them, much 
in the ſame manner as we ſee in the crown of the 


one ſhort. The 


grinders. | 

The ſhort leg is thick at its origin, and from thence 
decreaſing gradually, it ends ina point, It is ſituated ho- 
rixontally, its point being turned backward, and joined 
to the edge of the maſtoid opening of the tympanum. 
The long leg, viewed through the ex audit 
paſſage, appears to be ſituated vertically; but if we | 
upon it either on the fore or backſide, we fee it is incli- 
ned, the extremity of it being turned much more inward, 
than the root or origin. e point of the extremity is 
a little flatted, and bent in like a hook, and ſome- 
times a little hollowed like a kind of ear · picker. 

The malleus or hammer is a long bone, with a large 
head, a ſmail neck, an handle, and two apophyſes, one 
in the neck, the other in the handle. 

I be top of the head is conſiderably rounded, and from 
thence it contracts all the way to the neck. Both head 
and neck are in an inclined ſituation, and the eminences 
avd cavities in it anſwer to thoſe in the body of the 
incus, | 
Ide handle is looked upon by ſome as one of the a+ 
pophyſes of the mallevs ; and in that caſe, it is the great- 
elt of the three, It forms an angle with the neck and 

„ near which it is ſomething broad and flat, and de- 
creaſes gradually roward its extremity. 
The * of the handle, termed by others the 
ſmall or ſhort apopbyſis of the malleus, terminates the 
angle already mentioned, being extended towards the 
neck, and lying in a ſtraight line with that fide or border 
of = handle is next Ly 1 

e apophyſis of the neck, 0 gra- 

cilis, is + natural ſtate very long, but 42 i 
al, that it is very eaſily broken, elpecially when dry; it 
ariſes from the neck, and ſometimes appears much long 
er than it really is, by the addition of a ſmall dried ten- 
don ſticking to it. 

The tapes is a ſmall bone, very well denominated 
from the reſemblance it bears to a ſtirrup. It is divided 
into the head, legs, and baſis. 2 
- The head is placed upon a ſhort flatted neck, the top 
of it being ſometimes flat, ſometimes a little hollow. 

The two legs taken together, form an arch, like that 
of a ſtirrup, in the concave fide of which is a groove, 
which runs throngh their whole length. One leg is long- 
er, more bent, and a little broader than the other, 

The bafis reſembles that of a ſtirrup, both in irs oval 
ſhape, and union with the legs, except that it is not per- 
forated as the ſtirrups now are, but ſolid, like thoſe of 
the ancients, Round its circomference, next the legs, 
is a little border, which makes that ſide of the baſis appear 
a little hollow. The other fide is pretty ſmooth, ard 
one half of rhe circumference is ſomething more curve 
than the other. 

The orbicular or lenticulat bone is che ſmalleſt bone in 
the body. It lies between the head of the ſtapes and ex- 

Vor. I. Numb. 13. 


with each of theſe. In dry bones it is f. 
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tremity ef the long leg of the incus, being articulated 
very cloſe- 
ly connected, ſometimes to the ſtapes, ſometimes to the 
incus, and might in that ſtate 8 for an e- 
piphyſs of either of theſe bones. 

I be labyrinth is divided into three parts, the anterior, 
middle, and poſterior. Tbe middle portion is termed 
veſtibulum ; the anterior, cechlea; and the poſterior, the 
labyrinth in particular, which comprehends the three fe- 
micircular canals, 

The veſtibulum is an irregularly round cavity, leſs 
than the tympanum, and ſituated more inward and a lit- 
tle more forward. Thefe two cavities are, in a manner, 
ſet back to back, with a common partition-wall between 
them, perforated near the middle by the feneſtra ovalis, 
by which the cavities communicate with ene another. 

The cavity of the veſtibulum is likewiſe perforated by 
ſeveral other holes; on the outſide, or towards the tym - 

anum, by the feneſtra rotunda; on the backſide, by the 

ve orifices of the ſemicircular canals; on the lower 
part of the ſoreſide, by two holes, which are the entry 
of the cochlea; and on the fore-fide, towards the inter- 
nal meatus auditorius, te to the feneſtra ovalis, by 
a great many very ſmall holes for the paſſage of the 
nerves 


The ſemicircular canals are three in number, one ver- 
tical and ſuperior, one vertical and poſterior, and one ho- 
rizontal. Fo uperior vertical canal is ſituated tranſ- 
verſely with reſpect to the apophyſis petroſa, the convex 
fide or curvature of it being turned upward, and the ex- 
tremities downward, one inward, the other outward, 


The poſterior vertical canal lies parallel to the lengih of 


the apophyſis, the curvature being turned backward, and 
the extremities forward, one upward, the other down- 
ward; and the ſuperior extremity of this canal meets and 
loſes irſelf in the internal extremity of the former. The 
curvature and extremities of the horizontal canal are al- 
molt on a level; the curvature lying obliquely back ward, 
and the extremities forward, ending under thoſe of the 
ſuperior vertical canal, but à little nearer each other; 
and the inner being almoſt in the middle ſpace, between 
the extremities of the poſterior vertical canal. | 

The horizontal canal is generally the leaſt of the three; 
the poſterior vertical is often, and the ſuperior verticzl 
ſometimes, the greateſt; all che three canals are larger 
than a ſemicircle, forming nearly three quadrants; they 
are broader at the orifices than in the middle. Theſe 
orifices open into the back · ſide of the veſtibulum, being 
but five in number, ſo that in the poſterior part of the 
veſtibulum, two appear towards the infide, and three 
towards the outſide. 

The cochlea is a fort of ſpiral ſhell, with two duch, 
ſormed in the anterior part of the n petroſa, in 
ſome meaſure reſembling the ſhell of a ſnail. The parts 
to be diſtinguiſhed in it, are the baſis, the apex, the ſpiral 
lamina, or half ſeptum, by which its cavity is divided in» 
to two hal- canal; the ſpindle round which the cochlea 
turns ; and laſtly, the orifices ard ut ion of the two Cuts, 

The baſis is turned directly inward, toward the inter- 
nal foramen auditorium, the apex outward, and the axis 
of the ſpindle is nearly horizon, |, ' | 
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Tube baſis of the cochlea is gently hollowed, and to- 


wards the middle perforated by ſeveral ſmall holes. The 
ſpindle is a kind of ſhort cone, with a very large baſis, 
which is the middle of the baſis of the cochlea, Thro' 
its whole length runs a double ſpiral groove, which, 
through a microſcope, ſhews a great number of pores, 

The cochlea makes about two turns and an half from 
the baſis to the apex; and the two dudts, being ſtrictly 
united together through their whole courſe, form an en- 
tire common ſeptum, which muſt not be confounded with 
the half ſeptum or ſpiral lamina, as is often done, The 
fir? might be termed the common ſeptum, the other the 
particular ſeptum or half. ſeptum. | 

Both of them are cloſely joined to the ſpindle, being 
thicker there than in any other place. e common 
ſeprum is complete, and ſeparates the turns entirely from 
each other; whereas the half-ſeptum in the ſkeleron is 
only a ſpiral lamina, the breadth of which is terminated 
all round by a very thin border lying in the middle cavity 
of the cochlea, In the natural ſtate, there is a membra- 
novs half ſeptum, which completes the partition berween 
the tuo ducts 

The two half-canals turn jointly about the ſpindle, 


one being ſituated towards the baſis of the cochlea, the 


other towards the apex: for which reaſon they have been 
termed the one internal, and the other external; 
the diviſion of them into the upper and lower flight, not 
being agreeable to the natural ſtate, but liable to convey 
a very Fae idea thereof 

The ſpiral or volute of the cochlea, begins at the low- 
er part of the veſtibulum, runs from thence forward to 
the top, then backward down to the bottom, afterwards 
upwards and forwards, and ſo on from the baſis which 
is turned inward, to the apex which is turned outward, 

The two half-canals communicate fully at the apex of 
the cochlea, Their ſeparate openings are towards the 
baſis, one of them being immediately into the lower part 


of the foreſide of the veſtibulum, the other into the fe- 


neſtra rotunda. 

© "The internal auditory hole is in the backſide of the 
apophyſis petroſa, in ſome meaſure behind the veſtibu- 
lum and baſis of the cochlea. It is a kind of blind hole, 
divided into two foſſuke, one large, the other ſmall. 
The large one lies loweſt, and ſerves for the portio mol- 
lis of the auditory nerve or ſeventh pair. The ſmall one 
is uppermoſt, and is the opening of à ſmall duct through 
which the por tio dura of the ſame nerve paſſes. 

The inferior fofſula is full of little holes, which, in 
the natural ſtate, are ſilled with nervous filaments of the 
mae mollis, which go to the ſpindle, to the ſemicircu- 

r canals, and to thote of the cochlea. It is this foſſu- 
Ja which forms the ſhallow cavity at the baſis of the ſpin- 
dle of the cochlea. 

The paſſage for the portio dura of the anditory nerve 
runs behind the tympanum, and its orifice is the ſtylo- 
maſtoid hole. Tt begins by the ſmall foſſula, and pierces 
from within, outwards, the upper part of the apophyſis 

a, making there an angle or curvature. From thence 

is inclined backward, behind the ſmall pyramid of the 
tympanum, and runs down to the ſtylo-maſtoid hole. 
It communicates kkewiſe, by a ſmall bole, with the figus 
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of the pyramid ; and lower down, by andther hole, with 
the barrel of the car. X 

The internal parts of the ear are chiefly the membrana 
tympani, the perioſteum of the barrel, officula auditus, 
labyrinth and all its cavities, the membrana maſtoidza 
interna, the muſcles of the oſſicula, and the parts which 
complete the formation of the Euſtachian tube. the 

The Euſtachian tube is a canal or duct which goes from 
the tympanum to the poſterior openings of the nares, ot 
naſal foſſæ, and toward the arch of the palate. 

The bony portion of it lies through its whole length 
immediately above the fiſſure of the glenoid or articular 
cavity of the os temporis, and terminates at the meeting 
of the ſpinal 42 of the os ſphenoidale with the a- 
pophyſis petroſa of the os temporis. 

The other or mixed portion reaches in the ſame direc- 
tion from this place to the internal ala of the apophyſis 
pterygoides, or to the poſterior and outer edge of the 
nares. It is properly divided into four parts, two ſuperior, 
and two inferior. : 

The two upper parts or quarters are bony ; and of 
theſe the innermoſt is fo by the fide of the apophy- 
ſis petroſa, the outermoſt by the ſide of the apophyſis 
ſpinalis of the os ſphenoides, ſo that the upper half of 
this portion of the tube is bony. Of the two inferior 

arts, the internal is cartilaginous, and the external mem- 
ranous ; ſo that the lower half of this portion of the tube 
is partly cartilaginous next the os ſphenoidale, and part · 
ly membranous next the apophyſis petroſa. 

The Euſtachian tube thus formed, is very narrow in 
the bony part next the ear. The other portion grows 
gradually wider, _— near the poſterior nares, where 
the inner cartilaginous fide terminates by a prominent 
edge, and the outer fide joins that of the neighbouring 
noſtril. The cavity of the tube is lined by a membrane 
like that of the internal nares, of which it appears to be 
a continuation, 

The fituation of the two tubes is oblique, their poſte- 
rior extremities at the ears being at à greater diſtance than 
the anterior at the nares, — the convex ſides of the 
prominent edges are turned toward each other. The o- 
penings of the tubes are oval at this place, as is likewiſe 
their whole cavity, eſpecially that of the mixed portion, 

The membrana tympani is a thin, tranſparent, flattiſh 
pellicle, the edge of which 4s round, and ſtrongly fixed 
in the orbicular groove which divides the bony meatus of 
the external ear from the tympanum or barrel. This 
membrane is very much ſtretched or very tenſe, and yer 
not perfectly flat: for on the fide next the meatus exter- 
nus it has a ſmall hollowneſs, which is pointed in the mid- 
dle; and on the fide next the tympanum it is gently con- 
vex, and alſo pointed in the middle. 

This membrane is fituated obliquely, the upper part 
of its circumference being turned outward, and the low- 
er part inward, fuitably to the direction of the bony 

roove already mentioned. It is made up of ſeveral very 
ne laminz, cloſely united together. e external la- 
mina is in ſome meaſure a uction of the ſkin and cu- 
ticula of the external meatus; the intern} ind is a 
continuation of the perioſteum of th : and 


when the membrane bas been ſaull rn 
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each of theſe laminz may be ſubdivided into ſeveral others. 

The depreſſion in the middle of the membrana tympa- 
ni is cauſed by the adheſion of the little bone called mal- 
leus, the handle of which is cloſely joined to the inſide 
of the membrane from the upper part of the circumfe- 
rence all the way wo the center to which the end of the 
handle is fixed. This handle ſeems to lie in a very fine 
membranous duplicature, by means of which it is tied 
to the membrana tympani, and which ſerves it for a pe- 
rioſteum. 

The perioſteum of the tympanum or barrel of the ear 
produces that of the ſmall — it is likewiſe continued 
over the two feneftrz, and enters the euſtachian tube, 
where it is loſt in the inner membrane of that duct. 

The cellulz maſtoidzi are very irregular cavities in the 
ſubſtance of the maſtoid apophyſis, which communicate 
with each other, and have a common opening towards 
the inſide, and a little above the poſterior edge of the or- 
bigular groove. Theſe cells are lined by a fine membrane, 
which is partly a continuation of the perioſteum of the 
tympanum, and partly ſeems to be of a glandular ſtruc- 
ture like a kind of the membrana * The ma- 
ſtoid opening is oppoſite rv the ſmall opening of the Eu- 
ſtachiar tube, but a little higher. 

The ligaments of the officula come next ia order, The 

incus is tied by a ſtrong ſhort ligament, fixed in the point 
of the ſhort leg, to the edge of the maltoid opening, 
Between the incus and malleus we find a ſmall, thin car- 
tilage. The malleus is connected through the whole 
length of its handle to the inſide of the membiana tym- 
he malleus has three muſcles, one external, one an- 
terior, and one internal; and the ſtapes has one muſcle. 
The external or ſuperior muſcle of the malleus, is a thin 
faſciculus of fleſhy fibres lying along the upper part of the 
bony meatus auditorius, between the periuſteum and the 
other integuments. The outer part of it is pretty broad, 
and it contracts by degrees as it advances towards the up- 
per part or break of the orbicular groove of the tympa- 
num, into which it enters by a ſmall tendon, above the 
membrana tympani, and is inſerted in the neck of the 
malleus, near the ſmall eminence or ſhort apophylis of the 
handle. 
- The anterior muſcle of the malleus, is fleſhy, long, 
and thin. It runs along the outſide of the Euttachian 
tube, to which it adheres very cloſely through its whole 
length. Its anterior extremity is fixed in that fide of the 
tube juſt before the ſphenoidal ſpine ; and the polterior 
extremity ends in a long thin tendon, which runs in the 
articular or glenoid fiſſure of the os temporis, through a 
ſmall oblique notch ; in which fiſſure it enters the tympas» 
num, and is inſerted in the long thin apophyſis of the 
malleus. It is partly accompanied by a nerve, which. 
forms what is called the chorda tympani. 

The internal muſcle of the malleus is-very fleſhy and 
diſtin; It lies along the inſide of the Euſtachian tube, 
partly on the cartilaginous, and partly on the bony por» 
tion, being fixed by one extremity in the apophylis pe · 
troſa. Afterwards it runs along the cavity of the bony 


half-canal of the tympanum, within which cavity it is in- 
velted by a portion of a membranous or ligamentary va» 
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ina, which being fixed to the edges of the half - canal, 
rms an intire tube therewith. 

At the * * this bony half - canal, where we 
obſerve the cavity ſhaped like the mouth of a ſpoon, this 
muſcle ends in a tendon, which is bent round the tranſ- 
verſe bony or ligamentary ridge in the laſt-named cavity, 
as over & pulley, and is inſerted in the neck of the mal- 
leus above the ſmall apophyſis, advancing likewiſe as far 


as the handle. 

The muſcle of the ſtapes is ſhort and thick, and lies 
concealed within the ſmall bony pyramid at the bottom 
of the tympanum. The cavity which it fills, touches 
very nearly the bony canal of the portio dura of the au- 
ditory nerve; and it terminates in a ſmall tendon which 
goes out of the cavity through the ſmall hole in the apex 
of the pyramid. As it goes through the hole it turns 
forward, and is inſerted in the neck of the ſtapes on the 
fide of the longeſt and molt crooked leg of that bone. 

The three parts of the labyrinth, that is, the veſti- 
bulum, ſemicircular canals, and cochlea, are lined by a 
fine perioſteum, which is continued over all the ſides of 
their cavities, and ſhuts the two feneſtræ of the tym- 


anum. 
Pere perioſteum of the two ſides of the bony ſpiral la- 
mina advances beyond the edge of that lamina, and forms 
a membranous duplicature, which extending to the oppo- 
lite fide compleats the ſpiral ſeptum, 

This ſeptum ſeparates the two balf-canals from the ba- 
ſis to the apex; — there it leaves a {mall opening, by 
which the {mall excremities of the half-canals communi- 
cate with each other. The large extremity of the exter- 
nal half-canal ends by an oblique turn in the feneſtra ro- 
tunda, which is ſhut by a continuation: of the perioſteum 
of that canal. The large extremity, of the other half- 
canal opens into the veſtibulum; and theſe two extremi- 
ties are intirely ſeparated by a. continuation. of the pe- 
rioſteum. 

The ear is the organ of which we can molt diſtindtly un- 
fold the (tructure, and demonſtrate the greateſt number of 

arts,. that is, of ſmall machines of which it is made up. 
We know likewiſe in genera}, that it is the organ of hear- 
ing; but when we endeavour to diſcover the uſes of each 
of theſe parts, that is, how each contributes to the great 
deſign of the whole, after having thoroughly examined 
them, we mult be obliged ro own, that the greateſt part 
of what the moſt able philoſophers have ſaid upon this 
ſubje, is without any real foundation. 


Sect. VIII. The MovuT ns; 


Tus mouth may be diſtinguiſhed into external and in- 
ternal, and the parts of which it conſiſts may likewiſe 
come under the ſame two general heads. 

The parts of the neck (till undeſcribed are the 
laryox, pharynx, glandule thyroidez; and the muſculus 
cutaneus, Which really belong to the head; and there- 
fore, inſlead of making a particular ſection for ſo ſmall a 
number of parts, eſpecially ſince the larynx and pharynx 
have ſo near a relation to the internal parts of the mouth. 
we are under a neceſlity of deſcribing them, before pro- 


ceeding to the mouth in particular. a 
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| Tus LARYNKX. 

Tus larynx forms the protuberance in the upper and 
anterior part of the neck, called commonly pomum Adami. 

It is chiefly made up of five cartilages, - viz. Cartilago 
thyroides, which is the anterior and largeſt; cricoides, 
the inferior, and baſis of the reſt ;- two arytenoides, the 
poſterior and ſmalleſt ; and the epiglottis, which is above 
all the reſt, Theſe cartilages are connected together by 
ligaments, and they have likewiſe muſcles, glands, mem- 
branes, &c. belonging to them. 

The cartilago thyroidza is large and broad, and folded 
in ſuch a manner as to have a longitudinal convexity on the 
foreſide, and two lateral portions, which may be termed 
ale. The upper part of its anterior middle portion is 
Formed into an angular notch; the upper edge of each 
ala makes an arch ; and, together with the middle notch, 


theſe two edges reſemble the upper part of an ace of 
hearts 0 


The lower edge of each ala is more even, and the 
poſterior edges ot both are very ſmooth, being lengthen- 
ed out both above and below by apophyſes, which are 
named the cornua of the thyroid cartilage. 

The cricoid cartilage reſembles a thick, irregular 
ring, very broad on one ſide, and narrow on the other 
or it may be compared to a ſmall portion of a thick tube, 
cut horizontally at one ehd, and very obliquely at the o- 
ther. It is diſtinguiſhed into a baſis and top, into an an- 
terior, poſterior, and two lateral ſides. The baſis is al- 
moſt horizontal, when we ſtand ; and to this the aſpera 
arteria is connected; ſo that the cricoides may be looked 
upon as the upper extremity of the trachea. 

The poſterior portion of the cricoides is larger than 
the reſt, and its poſterior or convex fide is divided by a 
longitudinal eminence or prominent line into diſtin ſur- 
faces, for the inſertion of muſcles. The top is gently 


_ floped above this prominent line, and tei minutes on each 
fide by a kindof obtuſe angle, formed berween it and the 


oblique edge of each lateral portion of this cartilage. 

The whole poſterior fide is diſtinguiſhed into two la- 
teral portions by two prominent lines, each of which 
runs down almoſt in a ſtreight direction from the articu- 
lar ſurface at the top, a little below the middle of this 
fide, where it terminates in another articular line a little 
concave; and near theſe fonr articular ſurfaces there are 
{mall tubercles. The two ſuperior ſurfaces are for the 
articulation of the cartilagines arytenoidez ; and the two 
inferior, for the articulation of the inferior cornua or 
appendices of the cartilago thyroides, 

The cartilagines arytenoidæe are two ſmall, equal, ſi- 
milar cartilages, which, joined together, reſemble the 
ſpout of an ewer, and they are ſituated on the top of the 
cricoides, In each, we may conſider the baſis; cornua ; 
two ſides, one poſterior and concave, the other anterior 


and convex; and two edges, one internal, the other ex- 


ternal, which is very oblique. The baſes are broad and 
thick, and have each a concave articular ſurface, by 
which they are joined to the cricoides. 

The cornua are bent backward, and a little toward 
each other. 
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Part VI. 
| The epiglottis is an elaſtic cartilage, nearly of che 6+ 
gure of a — — leaf, narrow _ thick at the lower 
part, thin and (li rounded at the upper gently 
convex on the ant Fog and concave = the beide, 
It is ſituated above the anterior or convex portion of the 
cartilago thyroides ; and its lower extremity is tied by a 
ſhort, pretty broad, and very ſtrong ligament, to the 
middle notch in the apper edge of that cartilage, Ir is 
perforated by a great number of holes, ſomething like 
thoſe in the leaves of the hypericum, or St John's 
Wort, which are hid by the membranes that cover its 
two ſides. 

The cartilago thyroides is connected to the cricoides 
by ſeveral ſhort ſtrong ligaments, round the articulations 
of the two inferior cornua, with the lateral articular ſur- 
faces of the cricoĩdes. The apices of the ſuperior cor- 
nua are fixed to the poſterior extremities of the 
cornua of the os hyoides, by ſlender, round ligaments, 
about a quarter of an inch in length, 

The thyroides is likewiſe connected to the os hyoides 
by a ſhort, broad, ſtrong ligament, one end of which is 
inſerted in the ſuperior notch of the cartilage, and the 
other in the lower edge of the baſis of the bone. It has 
alſo two ligaments at the middle of the concave fide, 
which belong to the arytenoidzre, | 

The cricoides is tied to the lower part of the thyroides 
by a ſtrong ligament; and by the ligaments already men- 
tioned, to the inferior cornua of that cartilage. Its ba- 
ſis is fixed to the firſt cartilaginous ring of the trachea 
arteria, by a ligament exactly like thoſe by which the o- 
ther rings are connected together; and the membranous 
or poſterior portion of the trachea is likewiſe fixed to the 

rior part of the baſis of the cricoides. 

The cartilagines aryte noidæm are connected to the cri- 
coides by ligaments, which ſurround their articulations 
with the top of that cartilage. Anteriorly the baſis of 
each arytenoides is fixed to one end of a ligamentary 
cord, which by irs other end is inſerted about the middle 
of the concave fide of the anterior portion of the thy- 
roides. At their inſertions in the _—_— theſe rwo 
ligaments touch each other, but a ſmall ſpace is left 
between them, where they are fixed in the two aryte- 
noides, and they ſeem likewiſe to have a ſmall adheſion 
ons top of the erieoides. This is what is called the 

tis. 

Under theſe two ligamentary cords there are two o- 
thers, which run likewiſe from behind forward. The in- 
terſtice berween the ſuperior and inferior cords on each 
fide form a tranſverſe fifſure, which is the opening of a 
ſmall membranos bag, the bottom of which is turned 
outward, that is, toward the ala of the thyroides. Theſe 
two ſacculi are chiefly formed by a continuation of the 
internal membrane of the larynx, and the inner furface 
of their bottom appears ſometimes to be glandulous. 

On the anterior ſurface of the aryrenoid cartilages, 
there is a ſmall depreſſion between the baſis and the con- 
vex upper part. This depreſſion is filled by a glandulous 
body, which not only covers the anterior furface of each 
arytenoides, but is likewiſe extended forward from the 
baſis over the poſterior extremity of the neighbouring li · 
gamentary cord. The 
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"The epiglottis has likewiſe two lateral ligaments, by 
which it is connected to the arytenoides, all the way to 
their points or cornua. It has alſo a membranous liga- 
ment, which running along the middle of its anterior or 
concave ſide, ties it to the root or baſis of the tongue. 
This ligament is only a duplicature of the membrane 
which covers the epiglottis, continued to the neighbour- 
ing parts. Laſtly, there are two lateral membranous li- 
gaments belonging to it, fixed near the glandulous bodies 
called amygdale. 

The epiglotris is not only perforated by the regular 
holes already mentioned, but has likewiſe a great number 
of ſmall irregular ſciſſures and breaks, which are ſo ma- 
ny different lacunz fituated between its two membranes, 
and filled with ſmall glands, the excretory orifices of 
which are chiefly on the backſide of this cartilage. 

- The larynx gives inſertion to a number of muſcles, 
which ſhall now be deſcribed. 

- The ſterno-thyroidzi are two long, flat, narrow, thin 
muſcles, like ribbons, broader above than below, and ſi- 
tuated along that part of the neck which lies between the 
thyroid cartilage and the tternum. They are covered by 
the ſterno-hyoidæi, and they cover the thyroid glands, 
paſſing immediately before them. 
Each muſcle is fixed, by its lower extremity, partly in 
the ſuperior portion of the inner or backſide of the” ſter- 
num, partly 1a the ligament and neighbouring portion of 
the clavicula, and partly in the cartilaginous portioa of 
the firſt rib, Sometimes it runs a great way down on 
the firlt bone of the ſternum, and croiſes the muſcle oa 
the other ſide. From thence it runs up on the aſpera 
arteria, cloſe by its fellow, paſſes betore the thyroid 
glands, over the cricoid cartilage; and is inſerted, by its 
upper extremity, in the lower part of the lateral ſide of 
the thyroid cartilage, and partly along that whole ſide. 

The thyro-hyoidzi, or hyo-thyroidzi are two flat, 
thin muſcles, lying cloſe by each other, between and a- 
bore the former. Each of them is inſerted, by its upper 
extremity, partly in the baſis, and partly in the neigh- 
bouring part of the great cornua of the os hyoides ; and 
by its — extremity, in the lower part of the lateral 
lide of the thyroid cartilage, immediately above the ſu- 
perior extremmty of the ſterno- thyroid eus; and both this 
ſuperior extrenity of the lait named muſcle, and the 
lower extremity of the thyro-hyoidzus, are, at their 
place of union, confounded a little with the thyro-pha- 
ryngzus inferior. 

The erico-thyroidzi are two ſmall muſcles, ſituated 
abliquely at the lower part of the thyroid cartilage, 
They are inſerted by their lower extremities in the ante- 
riot portion of the cricoid cartilage, near each other, and 
by their ſuperior extremities, laterally in the lower edge 
of the thyroid cartilage, at a diſtance from each other. 

The two muſculi crico-arytenoidæi polteriores are ſi- 
wated poſtetriotly at the large or back portion of the cri- 
cnides, filling almoſt the two longitudinal ſurfaces of that 
portion, and diſtinguiſhed by the prominent line between 
theſe two ſurfaces. Each of them runs up obliquely, and 
1s inſerted, by its upper extremity, in the poſterior part of 
the baſis of the arytenoid cartilage of the ſame fide, near 
the angle of that baſis. 

Voi. I. No. 13. 
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The two crico-arytenoidzi laterales are ſmall, and G- 
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tuated more laterally than the former. Each muſcle is 
fixed by one end to the ſide of the broad part of the cri- 
coides, and by the other to the lower part of the ſide 
of the neighbouring arytenoides. 

The two thyco-arytenoidzi are very broad, each muſ- 
cle being ſituated laterally between the thyroides and cri- 
coĩdes. It is fixed by a broad inſertion in the inſide of 
the ala of the thyroid cartilage; and the fibres contrac- 
ting from thence, run from before backward, and from 
below upward, towards the neighbouring arytenoid car- 
tilage, in which they are inſerted, from the glottis to the 
angle of the baſis. 

The arytenoidzi are ſmall muſcles lying on the poſte- 
rior concave ſides of the arytenoid cartilages, of which 
two are called crucial arytenoidet, and one tranſverſe. 

The crucial muſcles run each obliquely from the bafis 
of one arytenoid cartilage, to the middle and upper part 
of the other, the left muſcle covering the right. 

The arytenoidzus tranſverſalis is inſerted more or lefs 
directly, by both extremities, in the two arytendid car- 
tilages. 

The two thyro-epiglottici croſs the thyro- arytenoidæꝭ, 
being inſerted in the inner lateral part of the thyroides, 
and laterally in the epiglotrs, 

The aryteno-epiglottici are ſmall fleſhy faſciculi, each 
of which 1s fixed by one extremity in the head of one 
of the arytenoid cartilages, and by the other in the near- 
elt edge of the epiglottis. | 

The larynx ſerves particularly to admit and let out the 
matter of reſpiration ; and the folidity of the pieces of 
which it is compoſed hinders not only external objects, 
but alſo any hard thing which we ſwallow, from difor- 
dering this paſſage. The glottis, being a narrow flit, mo- 
difies the air which we breathe; and as it is very eaſily 
dilated and contracted, it forms the different tones of 
the voice, chiefly by means of the diflerent mulcles in- 
ſerted in the cartilagines arytenoidxæ, to which the o- 
ther muſcles of the larynx are aſſiſtants, 

The whole laryox is likewiſe of uſe in deglutition, by 
means of its conrettion with the os hyoides, to which 
the digaſtric mulcles of the lower jaw adhere; which 
wuſcles rafe the larynx together with the os hyoides e- 
Very time we ſwallow, 

The facility of varying and changing the tone of the 
voice, depends on the flexibility ot the carulages of the 
larynx, and decreaſes in proportion as we advance in 
age, becauſe theſe cariilages gradually harden and off. 

The muſculi fterno-thyroudei ſerve in general to pull 
down the thyroid cartilage, and the whole larynx along, 
with it. The thyro-hyoidæi may, as occaſion requires, 
either draw up the larynx toward the 05 hyoides, or draw 
that bone downward toward the cartilago thyroides, 

It is difficult to determine the uſe of the crico-thyroi- 
dæi from their ſituation. They may either pull the cri- 
caides obliquely backward, or the thyroides obliquely 
forward. 

Both the lateral and poſterior crico-arytenoide*', may 
ſeparate the arytenoid cartilages, and thereby open or di- 
late the glottis. 

The thyro-arytenoidrt acting together, draw both the 
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rytenoid cartilages forward, and conſequently looſen 
Ne glottis, and render it capable of the ſmalleſt quaver- 
ings of the voice, 

The arytenvidzi bring the arytenoid cartilages cloſe 
together, and preſs them againſt each other; and when 
the cartilages are in this ſnuition, they may at the ſame 
time be inclined either forward by the thyro-arytenoidæi, 
or backward by the crico-arytenoidzi poſteriores. By 
this means the glottis, when ſhut, may be either relaxed 
or tenſe ; and in this laſt caſe it is intirely ſhut, as when 
we hold in our breath in ſtraining. 

The general uſe of the epiglottis is to cover the glottis 
like a pent-houſe, and thereby hiader any thing from 
ſ.!ling into it when we eat or drink; it ſerves likewiſe 
fo hinder the air which we inſpire from ruſhing directly 
upon the glottis, but by ſplitting it, as it were, obliges 
it to enter by the ſides, or in an oblique courſe, The 
muſcles- of the epiglonis do not appear ro be abſolutely 
nece{fary; for that cartilage; for in deglutition, it may be 
fSiciently depreſſed by the baſis of the tongue; and it 
may rife itlelf again by its own elaſticity. The thyro- 
epiglotſici and aryteos-cpiglortici may ferve io ſliut any 
tkatera! ope sings that might remain when the epiglottis is 
&epreſſed by the baſs of the tongue: and the hyo- epi- 
plottici may pull it a Iittls forward in frog refpirations; 
48 in ſiglung, yawnicg, Cc. 
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Tar PHARYNKX, . 
The pharynx is a muſcular and glandular bag, the out- 


er ſarface of which is cloſely joined to the inner ſurſace 
of all that ſpace which is at the bottom of the mouth, 
behind the polterior nares, uvula, ard larynx, and which 
reaches from the great or anterior apophyſis of the os 
occipitis all the way to the eſophagus, which is the con- 
tinuation of the pharynx. 

Though mol. all the muſcular or fleſhy portions of 
which the pharynx is compoſed, concur in the formation 
of one continued bag or receptacle, they are revertheleſs 
very diſtinguiſhable from each other, not only by their 
diſlcrent inſertions, from which they have been denomi- 
nated, bur alfo by the different directions of their fibres; 
The greateſt part of them may be looked upon as diga- 
{tric muſcles, the middle tendons of which lie back ward 
in one Jongirndinal line, which in ſome ſubjects appears 
plainly like a linea alba. f 

The cephalo-rharyngei are inſerted in the lower fide 
of the apophyſis bafiharis, or great apophyſis of the os 
becipitis, about the middle of the poſterior part. From 
hence they ſeparate laterally, and fomerimes join the ſty- 
to-pharyngei. The linea alba of the pharynx begins by 
the middle adhefion of theſe muſcles. 

The petro-pharyngzi are inſerted in the lower part of 
the extremity of the apophylis petroſa ; the ſpheno · pha- 
ryngai, partty in the os ſphenoid+s, directly above the 
internal ala of the” apophryſis prerypoides, and partly va 
the neighbouring cartilaginous portion of the Euſtachian 
tube; and rhe prerypo-pharyngz!, in the cdge of the 

fame ala of the apophylispterygoides, Theſe three muſ- 
cles on each Cde tun obliquily back ward, covering cach 
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other by ſome fibres, and meet at the linea alba. Their 
uſe may be to draw the middle portion or great cavity of 
the pharynx upward. 

The (tylo-pharyngzi are inſerted interiorly by one ex- 
tremity in the apophyſis, vr epiphyſis ſtyloides. From 
thence each muſcle runs down obliquely along the lateral 
part of the pharynx, covering and croſhng the other 
muſcles. It extends gradually in breadth as it deſcends, 
and forms two principal portions, one ſuperior which is 
narrow, and one inferior which is broad. The narrow 
portion is ſpread among” the muſculat fibres above the 
thyroid cartilage, and tlie broad portion is inſertedan the 
tide of that cartilage; and thus the ſtylo-pharyogzus is 
partly a true ſtylo-thyroidæus. Theſe muſcles may draw 
the pharynx laterally upward, efpecially by their” thy- 
roid portions, : ©] 60 $829" $75 0510 

The peryſtaphylo-pharyngæi are two ſmall muſeles in- 
ſerted between the uvula and lower extremity of the in- 
rernal ala of the apophylis pterygoides, and tun oblique- 
ly backward on the tides of the pharynx.: : The gloſſo- 
pharyngzi are fibres which run along the lateral edges of 
the tongue, from which they are paited backward, and 
run down on the ſides of the pharynx under the ſtylo- 
phbaryngz1, "47 
' The hyo pharyngz1 in general are thoſe. on each fide. 
which are inſerted in the os hyoides; and they may be 
reckoned three pairs, the baſio:pharyngzt, kerato-phas: . 
rynga i minores, and kerato-pharyngzi majores; theſe 
denominations being taken from their infernons in the 
baſis, and in the ſmall and great cornua of the os liy-/ 
eides. | 3 5 

The mylo-· pharyngei is a muſcular portion diſtinct from 
the genio-gloſſus, inſerted in the fide of the pharynx. 

- 'I he ſygdeſmo-pharvngzi are faſciculi of muſcular ſi- 
bres very 4diſtinaly inſerted by one end along the liga- 
ments by whith the ſuperior comua of the cartilago thy- 
roides are ned to the extremities of the gicat cor- 
nua of the; os hyoides, © From thence they; run back- 
ward and meet at the linea alba, Se a 

Ihe thyco-phatyngei are very broad, and each muſcle 
5 inferred along the outſide of the ala of the carulago 
thy roides, between the edge of that cartilage and the 
6blique line in which the thyro-hyoidz1 are fixed. From 
thence they run up obliquely backward, and meet under: 
the linea alba. 

© The crico-pharyngzi are inſerted each in the lower 


part of the ſide of the cricoid cartilage. They ſeem to 


be appendices of the r ſhewing no other 
marks of diſtinction bur theſe inſet tions, and à ſmall dif- 
terence in direction, beoauſe as they run backward they 
deſcend a little, 

The loweſt of theſe muſcular fibres make a complete 
circle backward, between the two ſide: of the babs of 
the cartilago cricoides. This circle is the beginning of 
rhe eſophagus, and has been thought by ſome to form a 
diſtinct muſcle, called e/ophagens. ; 

The particular uſcs of all theſe muſcles are very diſſi- 
cult ro be determined. It is certain that thoſe of the 
middle and lower portions of the pharynx ferve chief y 
for-deglutition., © © 
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Tuzx PALATE, UVU LA, ee. 


Tus palate is that arch or cavity of the mouth, ſur- 
rounded anteriorly by the alveolary edge and teeth of tho 
upper jaw, and reaching from thence to the great opening 
of the pharynx. This arch is partly ſolid and immove- 
able, and partly ſoft and moveable. The ſolid portion 
is that which is bounded by the teeth, being formed by 
the two oſſa maxillaria, and two oſſa palati. The ſoft 
portion lies behind the other, and runs backward like a 
veil fixed to the edge of the oſſa palati, being formed: 
partly by the common membrane of the whale arch, and: 
partly by ſeveral muſcular faſciculi, Sc. | 
The membrane that covers all this cavity is like that 
which lines the ſuperior and middle portions of the pha- 
rynx, It is very thick ſet with {mall glands, the orifices 
of which are not ſo ſenſible as 1a the pharynx, and eſpe- 
cially in the rugæ of the ſuperior portion thereot, 

This membrane, together with that of the poſſetiot 

nares, forms, by an anicterrupted contiauation, the an- 
terior and poſterior ſur face of the ſoſt portion, or ſeptum 
palati; ſo that the muſcular faſciculi of this portion lie 
ia the duplicature of à glandulous membrane. 
* The ſeptum, which may likewiſe be tet med ve, or 
valuula patati, terminates be/aw by a loule floating edge, 
repreſent ing an arch {i;uartec ttanſverſely above the bas 
or root of the tongue. 't he higheſt. portion or top ot 
this arch ſuſtaias a ſmall, fofr, and irreguiaily conical 
glandulous body, fixed by its baſis to the arch, and its 
apex hanging duwn without adhering to any thing, which 
is called wuu/2, 

On each {ide of the uvola there are two muſcular half 
arches, called columne fepti patati, Ihey ate all qcia- 
ed to the uvula by their upper extremities, ad dilpoled 
in ſuch a manager, as that the Tower exttttmties of the 
two which lie on the {ame fide are at à little dattance 
from each other, and {@ as that one half- arch is anterior, 
che other polterian, an ablong trianguler ſpace being leſt 
between them, the apex of which is turned toward the 
baſis of the uvula. 

The two. kalf arches cn cn» fide, by: joining the like 
half ckes un the other ſide, fot m the. entire arch of the 
edge of -the ſeptum. The polterior halt arches run, by 
their upper extremnies, more directly toward the wvwka 
than the anterior. The anterior balf arches have a con- 
tinuation with the ſides of the halis of the tongue, and 
the poſterior with the ſides of the pharynx. At the 
lower part of the. ſpace left between the lateral halt 
arches on. the fame fide, two glands are ſituated, termed 
amypdale. | 

The half arches are chiefly made up cf. ſeveral flat 
fleſhy portions, almoſt in the ſame manner with die body 
of the ſeptum, The membrane which covers them is 
thinner than the other parts of it towards the palate, pha- 
rynx, and tongue. Xach portion is a diſtin muſcle, the 
preteſt part of which terminate by one extremity in the 
lubilance of the ſeprum and of the half arches, and by 
the other extremity ig parts different ſrom tnc ſe. 

As anatomiſts uted ormer to aſcribe. all theft mule 
cles, as far as they knew them, to the urula, without 
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any regard to the ſeptum, they termed them in general 
either prery-/taptylini, or peri:ſtaphylini, 

The gloſio-{taphylini are two ſmall muſcles, fixed each 
in the lower ard lateral part of the baſis of the tongue; 
from whence they run vp obliquely backward along the 
anterior half arches of the ſeptum palati, and terminate 
in ſenſibly on eacli ſide near the uvula, forhe of their bros 
being ſpread through the ſeptum. 

The pharyngo ttaphylini ate likewiſe two ſmall muſ- 
cles, each of them being fixed by one extremity to the 
lateral part of the mulculi thyro-pharyogei, as if they 
were portioas detached from theſe muſeles. From 
thence they run up obliquely forward along the two po- 
ſteriot halt arches of the ſeptum, and terminate in the 
feptum above the uvula, where they meet together, and 
frem to form an entire arch by the union of theit fibres. 

The thyto-flaphy lini are two ſmall muſcl:s, which ac- 
company the pluaryrgo-!taphylini very clotely, threugh 
rheir whole courfe, except that their poſterior exttemi- 
ues are fixed in the thyroid cartilages near the other 
muſcles. They are inſerted ia the ſeptum in the ſame 
manner with the former. - 

The ſpheno ſalpingo-ſtaphylini are each fixed by. one 
extremity, partly to the ſphencidal fide of the bony por- 
tion of the Euſtachian tube, partly to the nearcl(t ſoft 
portion of the ſame tube. From thence it runs toward 
the external ala of the apophyſis pterygoides, into which 
one portion of this muſcle is wiered. The other pore 
tion rons to the end cf the ala, and turns round to the 
forked exiremity thereof, as over. a pulley, and is after 
wards iuſerted in the ſeptum palati, near the uvula, 

The pterygo-ſtaphylinus ſuperior is ſo named becauſe 
it has a {mall inlertion w the upper part of the apophyſiy 
pterygoid-s, betices that in the ſphenaigal part of tha 
bony portion of un tube. The prerygosltaphylinus tafe- 
rior on each ſide, is a ſmall muſcle, iuſerted by one ex» 
trem'ty in the unces pterygoideus, and by the other iu 
the feprum near the uvula. 

Te petto-ſalpingo-ſtarh) ni, or ſalpingo Raphyhai in- 
terni, are thoſe which are commonly called peri ftapiylink 
mer ai. Ech muſcle is fixed by one e temity, partly 
to the inner ſide of the bony portion of the Euftechiare 
tube, or that next the-apophyſs petreſa, partly along 
the car tilagit ous portion of the fame tube. From thence 
it palles 4 lhe way under the foft membranous part, and- 
then, turning tow«rd the ſeptum, is ſixed in the edge, and 
partly in the upper fide thereof. 

* The taphylini, or epittaphylini, are two fraall fleſhy 
ropes, cloſely united together, as if they made bur one 
muſcle. They are fixed by one extremity in the common 
ponn of the po'terior edges of the oſſa palati, and from 
thence run downward and backward along the middle of 
the ſeptum, and likewife aYapng the middle of almoſt the 
whole uvula, Theſe. muſcles have been termed azyge; 
NMorgagnii, from the dilcoverer, but he conſidered the$. 
as oe muſcle, The pterygo«ttaphyliuni inferiores arc of 
the fame kind, and-mght be termed faphylizt, or .- 
ftaphylini laterales, aud theſe lait, medde. . 

The ſeptum palati ferves to conduct the lachrymab 
Iympha. ad that winch is continually callected om the 
arch of the palate, into the pharyux. It ſaves tor a 
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valve to hinder what we ſwallow, and eſpecially what we 
drink, from returning by the nares. The uſes of the 
0:fFzrent muſcles of the ſeptum are not as yet ſufficiently 
kaown, nor the different motions of which it is capable, 


Tus TONGUE. 

Tus tongue is divided into the baſis and point; the 
vyper and under ſidęs; and the lateral portions or edges. 
nie baſis is the poſterior and thickeſt part; the point, 
the anterior and thinneſt part. The upper fide is not 
quite flat, but a little convex, and divided into two late- 
ral halves, by a ſhallow depreſſed line, called /inea lin- 
gue mediana. The edges are thinner than the other 
parts, and a little rounded as well as the point. The 
lower fide reaches only from the middle of the length of 
the tongue to the point, 

The tongue is principally compoſed of very ſoft fleſhy 
ſiht es, intermixed with a particular medullary ſubſtance, 
and diſpoſed in various manners. Many of theſe fibres 
are conſined to the tongue without going any farther, the 
reſt form ſeparate muſcles which go out from it in differ- 
ent ways, and are inſotted in other parts. All the upper 
ſide of the tongue 1s covered by a thick membrane of a 
papillary texture, upon which lies another very fine 
membrane like a kind of epidermis, which is likewiſe 
continued over the lower fide, bat without papillæ. 

Three ſorts of papillz may be diſtinguiſhed in the up- 
per ſide of the tongue, capitatæ, ſemi-leaticulares, and 
villoſe, Thoſe of the fit kind are the largeſt, reſem- 
bling little muſhrooms with ſhort ſtems, or buttons with- 
out a neck, They lie on the baſis of the tongue in ſmall 
ſuperficial foſſule, 

They reſemble ſmall conglomerate glands ſeated on a 
very narrow baſis, and each of them has ſometimes a 
{mall depreſſion in the middle of their upper or convex 
fide. They occupy the whole ſurface of the baſis of the 
tongue. They are glandular papillæ, or ſmall ſalival or 
mucilaginous glands. 

We oftentimes obſerve, about the middle of this part 
of the tongue, a particular hole of different depths, the 
inner ſurface of which is entircly glandular, and filled 
with ſmall papiliz, like thoſe of the firſt kind, It is 
called ſcramen cacum Morgagnii, as being firſt deſcri- 
bed by that anthor, Since that time M. Vaterus has 
diſcovered a kind of falival ducts belonging to it; and 
M. Heiſter found two of theſe ducts very diſtinctly, the 
orifices of which were in the bottom of the foramen cæ— 
cum near each other. He oblerved the ducts to run 
backwud, divaricating a little from each other, and that 
one of them terminated in a {mall oblong velicle ſituated 
on the fide of the ſmall corau of the os hyoides, 

The papilſe of the ſecond kind, or ſemi-lcnticulares, 
are mall orbicular eminences, only a little convex, their 
circular edge not being ſeparate from the ſurtace of the 
tangue. When we examine them in a ſound tongue, 
with a good microſcope, we find aber convex ſides full 
of (mall holes or pores, like the End of a thimble. 

They he chiefly. in the middlqand anterior portions of 
the tongue, aud are ſometimes moſt yiſthle ga the edges, 
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ſorium, to the muſcle in this part of its courſe, 
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where they appear to be very ſmooth and poliſhed, even 
to the naked eye. | 

The papillz of the third kind, or villoſz, are the 
ſmalleſt and moſt numerous. They fill the whole ſurface 
of the upper ſide of the tongue, and even the interſtices 
between the other papillæ. 

The fleſhy fibres of which the tongue is compoſed, 
and which go no further than the tongue, may be termed 
muſculi linguæ interiores; and they are the ſame which 
Spigelius named muſculi linguales., The fibres theſe 
5 conſiſt of are of three general kinds, longitudi - 
nal, tranſverſe, and vertical; and each of theſe ſituations 
admits of different degrees of abliquity. The longitu- 
dinal fibres point to the bafis and apex of the tongue, and 
ſeem partly to be expanſiens of the muſculi ſtylo-gloſ, 
hyo-gloſſi, and genio-gloſſi; of which hereafter, The 
veftical fibres ſeem likewiſe to be in part produced by the 
ſame genio-gloſh, and the tranſverſe by the mylo-gloſk. 

The muſculi exteriores are four in number, and make 
a part of the body of the tongue, 

The mylo-gloſh are ſmall flethy planes, ſituated tranſ- 
verſely, one on each fide, between the ramus of the lower 
jaw, and the baſis of the tongue. Their inſertion in the 
jaw is immediately above the poſterior half of the mylo-hy-. 
oid:xus, between the prominent oblique line on the inſide 
of the bone, and the dentes molares. From thence they 
run toward the baſis of the tongue, and are loſt there on 
one ſide of the gloſſo-pharyngæi. 

The (tylo-gloſi are two long ſmall muſcles which run 
down from the ſtyloid apophyſes, or epiphyſes, and form 
two portions of the lateral parts of the tongue. Each 
muſcle is fixed in the outſide of the apophylis ſtyloides 
by a long tendon. The ſtylo-hyoidæus is the loweſt, 
and the ſtylo-pharyngæus is in the middle, but more 
backward, ' 

As it runs down almoſt oppoſite to the inſide of the 
angle of the lower jaw, it {ends off a pretty broad and 
ſhort lateral aponeurotic ligament, which being fixed in 
that angle ſerves for a frænum, or ligamentum ſuſpen- 
From 
thence it paſſes on to the ſide of the baſis of the tongue, 
where it firſt of all adheres cloſely to the lateral portion 
of the hyo- gloſſus, and then forms, together with that 
muſcle, a large portion of the fide of the tongue. 

The hyo-gloth are each inſerted in three parts of the 
os hyoides that he near each other, in the baſis, in the 
root of the great cornu, and in the ſymphyſis between 
thele two; and on this account the hyo-gloſſus has been 
divided by ſome iato two or three diſtin& muſcles, called 
bafio-glefſus, cerato-gir ſus, and chandro-glofſus. 

It is fituated on the inſide, and a little lower than the 
ſtylo⸗gloſſus, with which it torms the lateral part of the 
tongue, The portion inſerted in the baſis of the os hy- 
oides lies more anteriorly, and is larger than the other 
two; that which is inſerted in the ſymphyſis is the leaſt, 
and that inſerted in the great cornu the molt poſterior, 
This muſcle is partly ſuſtained by the mylo-hyoidzus, as 
by a girth; and the anterior portion is diſtinguiſhed from 
the reſt by the paſſage of the nerves of the fifth pair, and 
of the arteries which accompany them. 

The genio- gloſli are ſituated cloſe to each other on the 
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lower ſide of the tongue. Each muſcle is inſerted in the 
inner or backſide of the ſymphyſis of the lower jaw, 
immediately above the genio-hyoidzus. From thence 
it runs backward toward the os hyoides, to which the 
loweſt fibres are connected by a ligamentary membrane; 
and in this courſe its fibres are ſpread through the ſub- 
ſtance of the tongue in a very ſingular manner, 

Of theſe fibres, ſome run directly towards the os hy 
vides, all the way to the baſis of the tongue; ſome are 
inflected forward, and go to the point of the tongue; and 
the reit are diſtributed in a radiated manner, forward, 
upward, and backward in the ſubſtance of the tongue; 
and the middle fibres expand laterally toward the edges 
of the tongue. 

The two genio-gloſſi run cloſe to each other, as if they 
formed but one mals ; but they are evidently divided by 
& very thin cellular membrane, or middle ſeptum, which 
penetrates a good way between the two lateral, or right 
and left halves of the tongue, lying in the ſame plane 
with the linea mediana of the upper fide of the tongue. 

Theſe two muſcles, by their poſterior ſtreight fibres 
which go to the baſis, can draw the tongue out of the 
mouth, and bring it back again by their anterior bent fi- 
bres which go to the point, They can either ſucceſbve- 
ly, or all at once, make the tongue longitudinally hol- 
low or like a groove; and 2 can at the ſame time con- 
tract it, by the lateral expanhon of their middle fibres. 

either of the ſtylo-gloſſi acts, it turns the tongue 
toward the cheek, and forces the aliment between the 
upper and lower molares. When they act jointly with 
the lateral portions of the ſuperior fleſhy plane of the 
tongue, they turn the tongue obliquely upward to the 
reeth of the upper jaw, and near the checks, as when 
we bring down any part of the food that may have fluck 
there after maſtication, When they act joindly with 
the lateral portions of the hyo-glofſi, they tuin che tongue 
downward between the lower teeth and the check. 

When all the parts of the hyo - gloſſi act together, they 
ſhorten the tongue. They likewile turn the point of the 
tongue between the teeth and the under lip, and make it 
paſs over that lip. The ſuperior fleſhy as of the bo- 
dy of the tongue bends it upward toward the palate, and 
makes it paſs along or lick the upper lip. "The mylo- 
gloſk ſerve as a frenum to. one fide of the baf's, while 
the point is turned to the other ſide. The ligamenta 
ſuſpenſoria of the ſtylo- gloſſi may anſwer the fame pur- 
poſe, and even ſupply the want of the mylo-gluth, 

The tongue is hxed in the mouth, not only by muſ- 
cles, but alſo by ligaments, which are for the moſt part 
membranous. The principal ligament is that called the 
frenum, which is the prominent fold that appears firſt 
under the tongue, when we raiſe it, with the mouth o- 
pened, and is no more than a continuation or looſe dupli- 
cature of that membrane which covers the inferior caviry 
of the mouth. It covers the curvature of the anterior 
portion of the genio-gloſh from the point of the tongue, 
almoſt as high as the middle interftice between the lower 
dentes inciforii. 

The other ligaments of the tongue are the ſmall mem- 
branous fold which runs alert the middle of the convex 
de of the epiglotris, to the baſis of the tongue; and 
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the membranous folds which cover the inferior balf 
arches of the ſeprum palati. I heſe three folds ate con- 
tiſluations of the membrane which covers the neighbour- 
ing parts, The aponeurotic ligaments of the ſty lo- gloſſus 
may be looked upon as true lateral ligaments of the 
tongue; and they adhere a little to the lower part of 
the muſculus pterygoidæus internus, or anterior, 

The tongue is the organ of the ſenſe called che /affe, 
by means of the papillz, eſpecially the villoſæ or pyra- 
nudales, 

The tongue is likewiſe one of the principal iaſtruments 
of ſpeech, and of the articulation of the voice. 

The tongue ſerves allo to collect all the morſels which 
we chew, to turn them in different manners, and to dif- 
ferent parts of the mouth, and to rub off whatever (ticks 
to the palate; and it is uſeful in ſpitting, ſucking, Oc. 
It bears a great part in deglutition, being aſhſted by the 
digaſtric muicles, which, by contracting at the ſame time 
that the other muſcles preſs the lower jaw againſt the 
the upper, raue the os hyoides, and hx it at a convenient 
height, that the itylo-gluti and hyo- glolh may make the 
baſis of the tongue bear back upon the morſe] which is 
to be ſwallowed, and to force it into the pharynx, the 
portions of which that are at that time immediately above 
the morſel, do inſtantly contract, and pull it into the œ- 


ſophagus. 
Tux CHEEKS, LIPS, and GUMS. 


Tus cheeks and lips form the ſides and entry of the 
cavity oſ the mouth, Thcy ue lormed ia peneral by 
the connection of ſeveral fleſhy portions of ditferenc 
breadths, fixed round the convex tides of the two jaws, 
covered on the outſide with the ſkin and fat, and lined on 
the inſide by a glandulous membrane. Beſides all this, 
the lips ſeem likewiſe to have a ſoft ſpungy ſubſtance ig 
their compoſition, which ſwells and fublides on certain 
occaſions independently of the action of the mulclcs be- 
longing to them, ard is mixed with fat. 

The ſubſtance which forms the red border of the lips 
is very different from the ref of the ſkin, being a collection 
of very ſine, long, villous papillæ, cloſcly connected to- 
gether, and covered by a fine membrane, which ſeems to 
be both a continuatiaa of the epidermis, and of that pel- 
licle which covers the glandujous membrane of the cavity 
of the mourh. This ſubſlauce is extremely ſenſible, 
und very painful when the outer membrane is by any ac- 
cident deftroyed, The internal membrane of the upper 
lip forms a ſmall muddle frznum above the firit denies 
inciſorii, 

The gums are that reddiſh ſubſtance like leather, 
which covers the two ſides of the whole alveolary border 
of both jaws, inſinuates itſelf berween all the teeth, fur- 
rounds the collar of each tooth in particular, and adheres 
very ſtrongly to them. Therefore the outer and inver 
gums are continuous, and both together form jult as ma- 
ny openings as there are teeth, 

The ſubſtance of the gums is of a very ſingular ſtruc- 
ture, reſerybling in ſome mesfute the texture of a bat, 
ſuppoſed to be very compact and elaſtic, It is not imme - 
digtcly fixed to the boars of = Jaws, but by the wicr- 
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vention of the perioſteum, with which it is perfeQly uni- 


ted; and it is covered by a fine, ſtrong, even membrane, 
which ſticks very cloſe to the ſubitance of the gums, and 
ſeems to be a continuation of that thin membrane which 
goes to the lips and cheeks, and of that which goes to the 
tongue. 

There is ſo much variety to be met with in the muſ- 
cles of the lips in different ſubjects, that it is not at all 
furpriſing to find the deſcriptions given of them by ana- 
tomilts very unlike one another. In ſome ſubjects, por- 
tions of theſe muſcles are wanting; in ſome they can 
ſcarcely be diſtinguiſhed, becauſe of the paleneſs and at- 
tenuation of the fibres; and in others there are really 


ſome particular faſciculi which are not generally to be 


found. 

The muſcles of the lips are —_— divided into 
common and proper. The common muſcles are thoſe 
which end at the angles and commiſſures of the two lips ; 
and thoſe are proper which are fixed in one lip only, 
which are again ſubdivided into the proper muſcles of 
the upper lip, and proper muſcles of the under lip. All 
theſe muſcles have particular names, ſome of which are 
taken from ſomething in the conformation of the muſ- 
cles, ſome from the inſertions or ſituation, and ſome 
from the uſes attributed to them. 

The ſemi-orbiculares are commanly looked upon as one 


muſcle, ſurrounding both lips, from whence it is called 


orbicularis ; but when we examine carefully the angles 
of the lips, we find that the fibres of the upper lip inter- 
ſect hols of the under lip, and we eaſily diſtinguiſh the 
muſcular arch of one lip from that of the other ; and for 
this reaſon this muſcle ſhould be divided into two, viz. 
orbicularis or ſemi-orbicularis ſuperior, and ſemi-orbi- 


culatis inferior. 


The ſuperior ſemi-orbicular muſcle is oftentimes broad- 
er than the inferior; and it has this peculiarity likewiſe, 
that all its fibres do not go to the corner of the mouth, 
but terminate by degrees between the middle and extre- 
mities of this arch. The inferior ſemi-orbicular muſcle 
is commonly more uniform in the diſpoſition of its fibres, 

The ſupra-ſemi-orbiculares are fibres which increaſe 
the breadth of the two lateral portions of the ſuperior 
ſemi-orbicularis, upward; and they appear ar firſt fight 
to be one continued arch like the muſcle laſt named. 
Their other extremities are confounded with thoſe of the 
ſemi- orbicularis ſuperior. 

The buccinatores are two in number, each of them ſi- 
tuated tranſverſely between the poſterior part of the two 
jaws, and the corner of the mouth. They are broad 

ckward, and narrower forward, in the ſhape of a tri- 
angle or trapezium, and they form a conſiderable portion 
of the cheeks, and for that reaſon are ſometimes called 
the muſcles of the cheeks. To have a juſt idea of theſe 
muſcles, we muſt be made aquainted with the ligamentum 
inter-maxillare, on each fide of the face, becaufe it con- 
vnects the two jaws, and alſo gives inſertion to the poſte- 
rior fibres of the buccinaror, 

This ligament is ſtrong and pretty broad. It is fixed 
dy one end to the outſide of the upper jaw, above the laſt 
dens molaris, and at the fide of the apophyſis pterygoides, 
where it adberes very cloſely to the muſculus pterygoi- 
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dæus internus. By the other end it is fixed in the poſte- 
rior or ſuperior extremity of the oblique prominent line 
on the outſide of the lower jaw, below the laſt dens mo · 
laris, It ſerves likewiſe as a fræenum to check and limit 
the depreſſion of the lower jaw in opening the mouth, 

The buccinator is inſerted poſteriorly in three diffe- 
rent places, The middle fibres are fixed tranſverſely in 
the ligamentum intermaxillare, and run directly to the 
corner of the mouth. The ſuperior fibres run down in 
an oblique graduated manner, from the alveoli of the up- 

r jaw to the corner of the mouth; and the inferior fi- 
— run up from the lower jaw in the ſame manner. All 
theſe fibres contract by degrees as they approach the com- 
miſſure of the lips, where they run in behind the extre · 
mities and union of the ſemi orbiculares, by which they 
are covered, and to which they adhere cloſely. There 
is a large hollow between this muſcle and the maſſeter, 
filled with fat. , 

The zygomatici majores are two muſcles ſituated, one 
on each ſide between the zygoma and the corner of the 
mouth. Each muſcle is thin, long, oblique, and fixed 
by one extremity to the lower edge of that portion of the 
os malz, which is connected with the zygomatic apophy- 
ſis of the os temporis. From thence it runs down 
liquely from behind forward, being in its paſſage conmmon- 
ly involved in fat. It ends at the commiſſure of the two 


lips, adhering ſtrongly to the buccinator which covers it. 


The zygomatici minores are two ſmall ſlender muſcles, 
lying above the great zygomatici, and almoſt parallel to 
them. Their ſuperior extremity ſeems to be @ detach- 
ment from the lower fibres of the orbicularis palpebra- 
rum; but they may atways be diſtinguiſhed, heir 
lower extremity unites with the neighbouring inciſorius. 
Theſe muſcles are quite buried in fat, and, for that rea- 
ſon, often diſappear. f 

Each of the two canini is fixed by a broad inſertion in 
the upper jaw, above the ſocket of the dens caninus, in 
a depreſſion below the inferior edge of the orbit near the 
os male. From thence it runs down a little obliquely, 
croſſing the lower extremity of the zygomaticus major, 
which covers it at this place, Afterwards it terminates 
at the extremity of the arch of the femi-orbicuiaris ſu- 
_ and communicates by ſome fibres with the trian- 

ris. | 

— of the two inciſorii laterales is a ſort of biceps, 
its upper part being divided into two portions which unite 
below. One of theſe ſuperior portions is larger than the 
other, and is fixed in the os maxillare below the middle 
tendon of the orbicularis palpebrarum. From thence it 
runs down a little obliquely roward the cheek, along the 
apophyſis naſalis, mixing with the pyramidalis nafi, and 
ſending ſome fibres to the nares, Afterwards it paſſes 
over and adheres to the myrtiformis, or tranſverſalis naſi, 
and unites with the other portion 

This other portion is fixed by a broad inſertion, im- 
mediately below the edge of the orbit, in the os maxil- 
late, near the union of this bone with the os malz, and 
likewiſe a little in the laſt named bone, being at this place 
covered by the inferior portion of the orbicularis palpe- 
brarum. From thence it runs down obliquely toward 
the noſe, and unites with the firſt portion. 
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The two portions, thus united and contracted in 
breadth, run behind the ſemi-orbicularis ſuperior, and 
are fixed therein oppoſite to the lateral dens inciſorius. 

The inciſorii medii are two ſmall ſhort muſcles, ſitu - 
tuated near each other, below the ſeptum narium. They 
are fixed by one extremity in the os maxillare, on the 
alveoli of the firſt inciſores behind the ſemi-orbicularis 
ſuperior; and, by their other extremity, in the middle 
and ſuperior part of the ſubſtance of the upper lip, near 
the nares, in which they likewiſe have an inſertion. 

Each of the two triangulares is tixed by a broad ex- 
tremity, in the outſide of the baſis of the lower jaw, from 
the maſſeter, to the hole near the chin: From thence it 
aſcends, contracting in breadth in a bent triangular form, 
runs in between the extremities of the buccinator and zy- 
gomaticus major; to both which it adheres very cloſely, 
and terminares at the commiſſure of the lip, partly in the 
ſemi-orbicularis ſuperior, and partly in the ſemi-orbicula- 
ris inferior. 

The quadratus forms the thick part of the chin below 
the under lip. It is firſt of all inſerted in the forefide of 
the lower jaw, where it partly fills the broad foſſula on 
each ſide of the ſymphyſis. From thence it runs up, in- 
terſecting, along the ſymphyſis, the contiguous fibres of 
the ſkin, and terminates by a broad iaſertion in the ſemi- 
orbicularis inferior, 

The inc ſoru inferiores are two ſmall muſcles, each of 
them fixe by the ſuperior extremity on the alveoli of 
the lateral inciſores of the lower jaw. From thence 
they run down, approaching each other, and are inſerted 
together in the lower part of the middle of the ſemi-or- 
dicularis inferior. 

The two muſculi cutanei form a kind of fleſhy mem- 
brane, which covers the whole forefide of the throat 
and neck, from the cheek and chin, all the way down 
below the claviculz, 

The fibres of each cutaneous muſcle run obliquely up- 
ward and forward, and meet, and ſeem to interſect thoſe 
of the other muſcle at acute angles, from the ſternum 
all the way to the chin. "They adhere very cloſely to 
the ſkin by the intervention of the cellvlar ſubſtance, 
From the clavicles to the upper part of the neck theſe 
muſcles are very thin, and from thence increaſe a little 
in thickneſs as they approach the baſis of the lower jaw, 
and eſpecially from the maſſeter to the chin. 

They adhere ftrongly to the lower portion of the maſ- 
ſeter, triangularis, and quadratus, and on the maſſeter 
and buccinator their fleſhy fibres become aponeuroric, 
but continue longer on the triargularis, being mixed with 
the fibres of that muſcle all the way to the commiſſure 
of the lips. They likewiſe advance a little on the 
neighbouring portion of the quadratus, 

e common muſcles of the lips either draw both 
corners of the mouth at once, or only one at a time, ac- 
cording to the different direction of their fibres, The 
proper muſcles pull the different parts of the lips in 
which they are inſerted. The buccinators in parneular 
may ſerve to move the food in maſtication An intire 
rreatiſe might be written on the almoſt innumerable com- 
binations of the different motions of all theſe muſcles, 
according to the different paſbous, and according to the 
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different poſtures in which a man may put his face, 
None are more affecting, than thoſe produced by the 
cutanei alone, eſpecially in weeping, which they do by 
their adhefions to the triangulares, 4 But by their 
inſertions in the bone of the lower jaw, they draw up 
the lower part of the integuments of the neck, and 
thoſe of the breaſt next to theſe; for they cannot move 
the jaw. 


Tus SALIVAL GLANDS. 


By ſaliva we mean, in general, that fluid by which the 
mouth and tongue are continually moiſtened in their na- 
tural ſtate, This fluid is chiefly ſupplied by glands, 
called, for that reaſon, glanduſe ſalivales, of which 
they commonly reckon three pairs, two parotides, two 
maxillares, and two ſublinguales. Theſe are indeed the 
largeſt, and they furniſh the greateſt quantities of ſaliva ; 
but there are a great number of other leſſer glands of 
the ſame kind, which may be reckoned aſliſtants or ſub- 
ſtirutes to the former. 

The parotides are two large, whitiſh glands, irregu- 
larly oblor g and protuberant, ſituated on each fide, be- 
tween the external ear, and the poſterior or aſcending 
ramus of the lower jaw, and lying on ſome part of the 
neighbouring maſſeter muſcle, The ſuperior portion of 
this gland lies before the cartilaginous meatus of the ear, 
and touches the apophyſis zygomatica of the os tempo- 
ris; and it is extended forward and backward under the 
lobe of the car, as far as the maſtoid apophyſis. 

From the anterior and ſuperior portion of this gland, 
a white membranous. duct or — 45 produced by the 
umon of a great number of ſmall tubes repreſenting ſo 
many roots, This duct runs obliquely forward on the 
outſide of the maſfeter, and then perforates the bueci · 
nator from without inward, oppoſite to the interſtice, 
between the ſecond and third dentes molares, where the 
hole or orifice repreſents the ſpour of an ewer. 

This canal is named dudus. falivalis Stenonis, or duc- 
tus ſupericr, It is about the wwelfih part of an inch in 
diameter. The arteria and vena angularis run up over 
this duct, and the portio dura of the auditory nerve. runs 
through the gland itſelf; and it alſo receives. filaments 
from the ſecond vertebral poir, 

The maxillary glands are ſmaller and rounder than the 
parotides, and are ſituated each on the infide of the angle 
of the lawer jaw, near the muſculus prerygoidzus infe- 
rior. From the inſide, or that which is turned to the 
muſculus hyo-glofſbs, each of them ſends out a duct in 
the ſame manner as the parotides, but it is ſmaller an4 
longer, and goes by the name of dudtus ſalivalis N hr te- 
ni, or duttu; inferior. 

This duct advances on the fide of the mnſculus genio- 
gloſſus, along the inner part and ſuperior edge of the 
glandula ſublingualis, to the frxnum ofthe tongue, where 
it terminates by a ſmall orifice in form of a papilla. 

The glandulz ſublinguales are likewiſe. two in number, 
of the ſame kind with the former, only ſmaller, ſome- 
thing oblong, and flated like a blanched almond. They 
are — under the anterior portion of the tongue, 
one on each ſide, near the lower jaw, on the lateral por- 
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tions of the muſculi mylo-hyoidzi which ſuſtain them. 

They are covered on the upper fide by a very thin 
membrane, which is a continuation of the membrane that 
covers the under fide of the tongue. They ſend out la- 
terally ſeveral ſmall ſhort ducts which open near the gums 
by the ſame number of orifices, all ranked in the ſame 
line, at a ſmall” diſtance from the fiznum, and a little 
more backward. 

Ihe molares are two glands nearly of the ſame kind 
with the former, each of them being ſituated between the 
maſſeter and buccinator ; they ſend out ſmall ducts which 
per orate the buccinator, and open into the cavity of the 
month, almoſt over againſt the laſt dentes molares. 
All the infide of the cheeks near the mouth, is full of 
ſmall glandulous bodies, ca:ied glandulæ buccales, which 
open by ſmall holes or orifices through the inner mem- 
brang of the mouth The membrane which covers the 
inſide of the lips, a continuation of that on the cheeks, 
is likewiſe pertorated by a great number of ſmall holes, 
which anſwer to the ſame number of ſmall glands, called 
glandule labialet. The glandulz linguales are thoſe of 
the foramen cxcum of the baſis of the tongue. 

— The glandulz palatinz, or thoſe that belong to the 
arch and ſeptum of the palate, have already been deleri- 
bed, ard the glandulz arytenoidze were deſeribed unh 
the I>rynx. "The uvular glands are only a continuation 
bf the membrane of the palate in form of a ſmall bunch 
of prapes. | 

The amygdalz are two glandular bodies of a reddiſh 
colour, lying in the interſtices between the two lateral 
half arches of the ſeptum palati, one on the right, the 
other on the left ſide of the baſis of the tongue, "Their 
appearance is not unlike that of the ounlide of an almond- 
ſhell, both becauſe their ſurface is uneven, and becauſe 
it is full of holes big enough to admit the head of a 
large pin, 

Theſe holes, which repreſent a ſieve, or a piece of net - 
work, are continued to an irregular ſinus or cavity within 
the gland, filled commonly with a viſcid fiuid, which 
comes from the bottom of the ſinus, and 1s from thence 
gradually diſcharged through theſe holes into the throat. 

The thyroid pland is a large whitith maſs which covers 
the anterior convex fide of the larynx. It ſeems at firit 
fight to be made up of two oblong glandular portions, 
unit.d by their inferior extremities, below the cricoid 
carulage, ia ſuch a manner as to have ſome reſemblance 
to a creſcent, with the cornua turned upward, It is of 
a moderate thickneſs, and bent laterally like the thyroid 
cartilage, fiom which its name is taken. The two late- 
ral portions lie on the muſcuh thyro-hyoidzi, and the 


middle or inferior portion on the crico thyroidzi. The 


thyto-pharyngei interiores ſend hbres over this gland, 
end they communicate on each ſide by ſome ſuch fibies 
with the ſternu-thyroidei and hyo-thyroidei, 


GLANDULA LYMPHATICAZ. 
BeLow each of the fist ſalival glands above deſcribed, 


or parotids, roward the maſt vid apophyſis, is fixed a ſmall 
gand of another kind, diſſering from the former in fi- 


\ 
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pore, colour, excretory duct, and in the fluid which it 
c 


cretes, It is round, and of an even ſurface, without 
tubercles; and it is the uppermoſt of a great number of - 
glands of the ſame kind, which he partly below the in- 
terſtice between the parotid and maxillary glands, and 
at different diſtances, along the internal jugular vein, all 
the way to the lower part of the neck. We obſerve a- 
mong theſe glands, and upon this vein, a great number of 
tran{parent veſſels, with an appearance of numerous 
valves. The fluid which they contain is tranſparent, a 
little mucilaginous, and is called /ympha. E518 

Theſe vellels are likewiſe termed /ymphatic veſſels, and 
the glands /ymphatic glands. Theſe glands are not all 
equally large, nor equally round, ſome being oblong, 
thick, flat, ſmall, Oe. The lymphatic veſſels go out 
alternately by one extremity from one gland, and enter 
by the other extremiry ſome other gland near the former, 
and both as they go out, and as they enter theſe extre- 
mities, are very much ramitied. The trunk is common- 
ly fingle ; and the valves are fo diſpoſed, as that the fluid 
contained in the veſſel can only run toward the thorax, 
but cannot return to the head. 

Theſe glands and veſſels are to be found in many other 
parts of the body. We meet with them not only in ſe- 
veral parts of the head, but alſo in many outward and 
ioward parts of the thorax, abdomen, and both extremi- 
ties. They accorapany the maxillary ſalival glands, as 
well as the parotids; and there are ſeveral ſpread on the 
lateral and back ſides of the neck, in the membrana adi- 
poſa, near the muſcles. | 

In the cavity of the thorax, the Iymphatic glands are 
ſituated at diflcrent diſtances on one ſide, and behind the 
eſophagus, eſpecially at the place which is even with the 
fifth vertebra of the back, There are ſome on the an- 
terior portion of the diaphragm, on one fide of the me- 
diaſtinum; and there are others round the baſis of the 
heart, in the fat which lies there. They are to be met 
with likewiſe in che ſubſtance of the membrana adipoſa 
which covers the thorax, near the inner ſurface, eſpe- 
cially about the clavicles, and in the cellular interſtices 
ot the muſcles which lie on the thorax. 

In the cavity of the abdomen theſe glands are very nu- 
merous, and particularly round the ſuperior orifice, and 
on the two curvatures of the (lomach ; on the capſula of 
the ſinus of the vena portæ; on the cellular ligament of 
the veſicula fellis; near the beginning of the ductus cy- 
ſticus; at the adheſions of the omentum to the ſpleen, 
and to the colon; through the whole extent of the me- 
ſentery ; at the adheſions of the meſocolon; behind the 
adheſions of theſe two membranes to the vertebte of the 
loins ; near the bifurcation of the aorta; aud along the 
ihac veſſels, There are likewiſe other ſuch glauds on 
the outlide of the abdomen, in the ſubſtance, and tc 
the inſide of the membrana adipoſa. 

In the ſuperior extremities of the body theſe glands 
lie chiefly under the articulation of the os humeri with 
the ſcapula, in the hollow of the axilla. The moſt con- 
fiderable lymphatic glands in the lower extremity are 
toward the lower part of the inguina, commonly called 
the inguinal glands, to which the faſcia lata, or ctutal a- 
poucurolis, gives a Kind of double capſula, which makes 
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ſome of them lie very hear the {kin, and the reſt at a 
greater diſtance from it. 

As theſe lymphatic glands differ more in fituation than 
in ſize or figure, they are commonly enumerated and de- 
nominated from the places where they lie; e. g. 

Glandulz parotides lymphaticæ, 
Glandule maxillares lymphaticæ, 
Glandulz jugulares, Ge: 

The lymphatic veſſels were diſcovered more than a2 
hundred years ags.” But their natute and origin were 
not underſtood: till Dr Alexander Monro, preſent Pro- 
feſſor of Anatomy in the Univerſity of Edinburgh, pu- 
bliſhed his treatiſe, De Venis Lymphrticis Valvulsfir, in 
the year 1757. In this treatiſe the Doctor has proved, 

many accurate experiments, That the lympbatie veſſels 
are a ſyſtem of abſorbents : That they are not continua- 
tions of the arteries or veins ; but that they are a diſtin 
ſyſtem of veſſels, deſtined for abſorbing a pellucid liquor 
called Hun, from the different cavities of the body, c. 
and for tranſmitting it to the blood, by the contraction 


EXPLANATION 


Ficuntk 1. Shews the lachrymal canals, after the 
common teguments and bones have been cut away. 


a, The lachrymal gland. b, The two punQta lachryma- 
lia, from which the two lachrymal canals pnoceed to 
e, the lachrymal ſac. d, The large lachrymal duct. 
e, Irs opening into the noſe. f, The caruncula la- 
chrymalis. g. The eye ball. 


An anterior view of the coats and humours 
of the eye. 


Fi. 2. 


a a a a, The tunica ſclerotica cut in four angles, and 
turned back. b b b b. The tunica choroides adhering 
to the inſide of the ſclerotica, and the ciliary veſſels 
are ſeen paſkog over—c c, The retina, which covers 
the vitreous humour, de d, The ciliary proceſſes, 
which were continued from the choroid coat, ee, Ihe 


Fic. 3. Shewx the optic nerves, and muſcles of the eve. 


a a, The two optic nerves before they meet. b, The 
two optic nerves conjoined, c, The right optic nerve. 
d, Muſculus attollens palpebtæ ſuperioris. e, Attol- 
leos oculi. f, Abductor. g g, Obliquus ſuperior, or 
rrochlearis. b, AdduQtor. i, The eye-ball. 


Fig. 4. Shews the eye-ball with its muſcles, 


a, The optic nerve. b, Muſculus trochlearis. c, Part 
of the os frontis, to which the rrochlea or pulicy is 
fixed, through which, — d, The tendon of the tro- 
chlearis paſſes, e, Attollens oculi, f. Adductor o- 
coli. g, Abductor oculi, b, Obliquus infericr, 
i, Part of the ſuperior maxillary bone to which it js 
fixed, k, The eye-ball. | 
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of their coats, and the preſſure of the neighbouring 


oO NM 399 


Beſides theſe veſſels which accompany the glands, 
there are others of the ſame ſtructure found on the ſeve- 
ral viſcera, where no lymphatic glands have hitherto been 
diſcovered. We meet with them in very great numbers 
in the external membrane of the liver, and in the dupli- 
cature of the ſuperior membranous ligament of this viſcus, 

Another ſort of veſſels termed /ymphatics, are the 
ſmall arteries and veins, which, in the natural ſtate, 
tranſmit only the ſerous part of the blood. Theſe vel- 
ſels differ from the abſorbent lymphatics in the ſmallne:3 
of their diameter, and in their — and ſituatiou. 
All theſe little arteries and veirs are uniform, extremel 
narrow; and though their ſides are not thinner than thote 
of the valvular lymphatics, yet their diameters are gene- 
rally leſs. The other lymphatics are full of valves, and 
very thin, but they are not narrow in proportion. The 
arterial and venal Iymphatics are found on the parts 
which are naturally white, as on the ſkin, the white of 
the eye, &c. 


or FLATE XNE 


Fi. 5. Repreſents the nerves and muſcles of the right 
eye, after part of the bones of the orbit have been 
cur away, 


A, The eye-ball. B, The lachrymal gland. C, Muſ- 
culus abductor oculi. D, Attollens. E, Levatot 
palpebtæ ſupcriotis. F, Depreſſor oculi. G, Ad- 
duQor. H, Obliquus ſuperior, with its pulley, I, It; 
inſertion into the ſclerotic coat, K, Part of the 
obliquus inferior. L, The anterior part of the os 
fromis cut. M. The cryſta galli of the ethmoid 
bone. N, The poſterior part of the ſphenoid bone. 
O. Tranſverſe ſpinous proceſs of the ſpenoid bone. 
P. The carotid artery, denuded where it paſſes thro? 
the bones. Q, The carotid artery within the crani- 
um. R, The ocular artery, | 

Neaves.—a 4, The optic nerve, b, The third 
pair,—c, Its joining with a branch of the firlt branch 
of the fifth pair, to form 1, The lenticular ganglion, 
—which ſends off the ciliary nerves, d. ce, The 
fourth pair, f, The trunk of the fifth pair. g, The 
fit branch of the fifth pair, named ophthalmic.— 
h, The frontal branch from it. i, Its cibary branches, 
along with which the nafal wig is tent to the noſe, 
k, Its branch to the lachrymal gland. 1, The lenti- 
cular ganglion. m, The ſecond branch of the fifth 
pair, named ſuperior maxillary, n, he third branc'y 
ol the fitth pair, named inferior maxillary. o, The 
ſixth pair of nerves, —which tends off p. The beginning 
of the great ſympathetic. q, The remainder of the 
ſixth pair, ſpent on c, The abductor oculi. | 


Fic. 6. Repreſents the head of a youth, where the 
upper part of the cranium is ſawed off to thew the 
upper — of the brain, covered by the pia mater, 


the veſſels of winch are minutely filled with wax. 
A A, The cut edges of the upper pait of the 
41 
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cranmumn, 


B, The 
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Fic. 7. Repreſents the 


8 & 4A TT 
B, The two tables and intermediate diploe. B B, The 


two hemiſpheres of the cerebrum. C C. The inci- 


ſure made by the falx. D, Part of the tentorium 


cerebello ſuper expanſum. E, Part of the falx, 
which is fixed to the criſta galli. , 


of the external ear, 


with the parotid gland and its duct. 


a a, The helix. b, The anthelix. c, The antitragus. 


d, The tragus. e, The lobe of the ear. f, The 


cavitas innominata. g, The ſcapha. h, The concha. - 


11, The parotid gland, k, A lymphatic gland, which 
is often Rand before the tragus. I, The dud of the 
parotid gland. m, Its opening into the mouth. 


Fic, 8. A view of the poſterior part of the external 


ear, meatus auditorius, tympanum, with its ſmall 
bones, and Euſtachian tube of the right ſide. 


a, The back part of the meatus, with the ſmall ceru- 
minous glands. b, The incus. c, Mallcus. d, The 
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ANATOMY is alſo uſed, in a leſs proper ſenſe, for the 

analyſing of compound bodies. See AnaLys18s. 

AnaTony, in ſome old ſtatutes, is uſed to denote the 
ſubje& to be anatomized. 

AxATOMNY, in a figurative ſenſe, is ſometimes uſed for 
a ſtrict examination of an affair, diſcourſe, or per- 
formance. 

AnaTonmy of plants, Sce AcriculTuRE, Part I. 

ANATORIA, a ſmall city of Greece, upon the river 
Aſopa, five miles from the ſtraits of Negropont. 

ANATRON, Narrox, or NATz uM, in natural hiſto- 
ry. See NATRUx. 4 | 

ANAUDIA, a term uſed by ſome writers to denote 
dumbneſs, or the want of the uſe of ſpeech. 


ANAXAGORIA, in Grecian hiſtory, an anniverſary - 


feſtival, kept, in honour of Anaxagoras, by the people 
of Lampſacus. 

ANAXIMANDRIANS, in the hiſtory of philoſophy, 
the followers of Anaximander ; the moſt ancient of 
the philoſophical atheiſts, who admitted of no other 
ſubſtance in nature but matter. 

ANAZZO, a town in the province of Barri, in the 
kingdom of Naples. 

ANBAR, a city of Aſia, ſituated upon the Euphrates, 
twenty leagues from Bagdat. It is called by the na- 
tives Haſchemiah. 

ANBURY, among farriers. See Amnuxy. 

 ANCAMARES, a people of S. America, along the ri- 
ver Madeira, which afterwards falls into the river of 
the Amazons, "RI 

ANCARANO, a ſwall city of the eccleſiaſtical ſtate, in 


the marquiſate of Ancona, 


ANCASTER, a town of Lincolnſhire, near Lincoln, 


W. long, 30'. N. lat. 52* 50 
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chorda tympani. e, Membran tympani, f, The 
Euſtachian tube. g, Its mouth, from the fauces. 


Fic. 9. Repreſents the anterior part of the right ex- 
ternal ear, the cavity of the tympanum—its ſmall 
bones, cochlea, and 2 canals. 


a, The malleus. b, Incus with its long leg, teſting up- 
on the ſtapes. c, Membrana tympani. d, e, The 
Euſtaehian tube, covered by part of—f f, The muſ- 
culus circumflexus palati. 1, 2, 3, The three ſemi- 
circular canals. 4, The veltible. 5, The cochlea. 
6, The portio mollis of the ſeventh pair of nerves. 


Fis. 10. Shews the muſcles which compoſe the fleſhy 
ſubſtance of the tongue. 


a a, The tip of the tongue, with ſome of the papillz 
minimæ. b, The root of the tongue. c, Par of 
the membrane of the tongue, which covered the epi- 
. d d, Part of the muſculus hyo- gloſſus. e, The 
ingualis, f, Genio-gloſſus. g g, Part of the ſtylo- 
gloſſus. 
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ANCENTIS, a town of France, in the province of Bri- 
tanny, W. long. 1 9. N. lat. 47 20. | 

ANCESTORS, thoſe from whom a perſon is deſcend- 

ae ld in a ſtreight line. | | | 

ANCESTREL, in law, ſomething that relates to, or + 
has been done by one's anceſtors. , _. 

ANCHIALUS, a city of Thrace, upon the Euxine ſ 
by the Turks called Kiptis, and by the Greeks An- 
chi. ; 

ANCHILOPS, in medicine, a ſmall tumor in the great 
angle of the eye, frequently. degenerating into an ab- 
ceſs or fiſtula lachrymalis. g 

ANC HIO, in geography. See Ancnialus. 

ANCHOR, in maritime affairs, an extremely uſeful 
inſtrument, ſerving to retain a ſhip in its place. 

It is a very large and heavy iron inſtrument, with 
a double hook at one end, and a ring at the other, by 
which it is faſtened to a cable. It is caſt into the bot- 
tom of the ſea, or rivers; when, taking its. hold, it 
keeps ſhips from being drawn away by the wind, tide, 
or currents. 7 

The parts of an anchor are, 1. The ring to which 
the cable is faſtened, 2. The beam or ſhank, which 
is the longeſt part of the anchor, 3. The arm, which 
is that which runs into the ground. 4. The' flouke 
or fluke, by ſome called the palm, the broad and 
peaked part, with its barbs, like the head of an arrow, 

* which faſtens into the ground. 5, The ſtock, a piece 

of wood faſtened to the beam near the ring, ſerving to 

guide the fluke, ſo that it may fall right and fx in the 
od. 7 

I are ſeveral kinds of anchors: 1. The ſheet- 

anchor, which is the largeſt, and is never uſed but in 

violent ſtorms, to kinder the ſhip froth being. driven 
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" 4-ſhore. 2. The two bowers, which are uſed for 
ſhips to ride in a harbour. 3. The ſtream anchor. 
4. The grapnel. See STazam-ancior, and Grar- 

" "NEL, a 

The ſhank of an anchor is to be three times the 
length of one of its flukes; and a ſhip of 500 tons 

bath her ſheet-anchor of 2000 weight; and ſo propor- 
tionably for others, ſmaller or greater, The anchor 
is ſaid to be a-peat, when the cable is icular 
between the hawſe and the anchor. See Hawss. 

_An anchor is ſaid to come bome, when it cannot 
hold the ſhip. An anchor is ſoul, when, by the turn- 
ing of the ſhip, the cable is hitched about the fluke. 
To ſhoe an anchor, is to fit boards upon the flukes, 
that it may hold the better in ſoft ground. When the 
anchor hangs right up and down by the ſhip's fide, it 
is ſaid to be a cock-be//, upon the ſhip's coming to an 
anchor, 

The inhabitants of Ceylon uſe large ſtones inſtead 
of anchors; and in ſome other places of the Indies, 
the anchors are a kind of w machines, loaded 

with (tones, 

Arcos, in architecture, a ſort of carving, ſomething 
reſembling an anchor, It is commonly placed as part 
of the enrichments of the boultins of capitals of the 
Tuſcan, Doric, and Ionic orders; and alſo of the 
the boultins of bed-mouldings of the Do:ic, Ionic, 
and Corinthian cornices; anchors and eggs being car- 
ved alternately through the whole building, 

Arcon, in heraldry, are emblems. of hope, and are 
taken for ſuch in a ſpiritual,” as well as a temporal 
ſenſe. : 

ANCHORAGE, or AxCHORING-GROUND, 2 place 
where a ſhip may caſt anchor, 

The beſt anchoring-ground is ſtiff clay or hard 
fand ; and the belt place for riding at anchor is, where 
a ſhip is land-locked, and our of the tide, 

ANCHORAGE, in law, is a duty upon ſhips for the uſe 

- of the or harbour where they caſt anchor. 

ANCHORALIS proceſus. See Coxacoipes. 

ANCHORED, or AxxzreD, is ſaid of a croſs, the 
four extremities of which reſemble the flukes of an 
anchor, 


The croſs reſembles very much the croſs-moline ; 


the whole difference between them conſiſting only in - 


this, that the anchored croſs is ſomewhat ſharper at 
the points than the moline. See Morin. 
ANCHOVY, in ichthyology, the Engliſh name of the 
-  clupea encraſicolus. See CLuyza. 
ANCHUSA, or ALxAxET, in botany, a genus of the 
ntandria menogynia claſs. The corolla is — 
ke a tunnel. There are eight ſpecies of me anchu- 
ſa; viz, 1. The officinalis, a native of France and 
the warmer parts of Europe. The root of the offici- 
nalis is not now uſed in medicine; its principal uſe is 
for colouring oils, ungnents, plaſter, Cc. 2. The 
anguſtifolia, a native of Italy and Germany. 3. The 


undulata, a native of Spain. 4. The orientalis, a 


native of the E. Indies. 5. The virginiana, a native 
of Virginia, 6. The lanata, a native of Algiers, 


| 7. Tbe tinctoria, a native of Montpelier. 8. The 
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ſempervirens, or ever-green alkanet, a native of Bri- 
tain and _ 
ANCHYLOBLEPHARON, among phyſicians, denotes 
a Coheſion of the eye-lids. 
ANCIENT, See Aurizur, and ANTIQUITY. 
ANCIENTLY, in ſome old ſtatutes, a term uſed to de- 
note ſeniority. 
ANCLABRIS, in Roman zatiquity, the table whereon 
the prieſts cat their 1282 the ſacrifices. 
ANCLAM, a town of Pomerania io Germany, fituated 


on the river Pene, in E. long. 14*, and N. lat. 54*,- 


about 45 miles N. W. of Stetin. 
ANCLE, in anatomy. Sce Tatus. 
ANCOBER, or Rio-cosaR, à river on the coaſt of 
Guinea in Africa. 
ANCILIA, in antiquity. See Aucvrs. . 
ANCON- See OLECrANON, 7 
ANCONA, a ſea- port town of Italy, ſituated on the 
ulph of Venice, in E long. 15*, and N. lat. 43* 200. 
is the capital of a marquiſate of the ſame name, 
ſubje& to the pope. 
ANCONZAUS, in anatomy, one of the muſcles of the 
elbow. See Ax ATrouv, p. 197. 
ANCONEs, in architecture, the corners or coins of 
walls, croſs-beams, or rafters. 


_ ANCONY, in mineralogy, denotes a bloom of iron ſa- 


ſhioned into a flat bar about three feet long, with a 
ſquare rough knot at each end. 

ANCRE, a town of Picardy in France, upon a river of 
the ſame name, between Corbic and Bapaame, 

ANCREEE, in heraldry, the ſame with anchored. See 
ANCHORED. , | * 

ANCUAH, à city of the province of Alovahat, in 
northern parts of Egypt. : 
ANCUBITUS, among ancient phyſicians, a term to de- 
note that affection of the eyes in which they ſeemed to 

contain ſand, 

ANCUD, a province of Chili in- S. America, having 
on the welt the Archipelago of the ſame name; the 
Andes on the eaſt; the country of Oſorno on the 
north; and the country of Magellan on the ſouth. 

ANCYLE, in antiquity, a kind of ſhield that fell, as 

was pretended, from heaven, in the reign of Numa Pom- 

pilius ; at which time, likewiſe, a voice was heard, 
declaring that Rome ſhould be miſtreſs of the world as 
long as ſhe ſhould preſerve this holy buckler, It was 
kept with great care in the temple of Mars, under the 
direction of twelve prieſts ; and leſt any ſhould attempt 
to ſteal it, eleven others were made ſo like, as not to 
be diſtinguiſhed from- the ſacred one. Theſe ancylia 

_ carried in proceſſion every year round the city of 

AncyLs, in ſy a diſtortion of the joints, 

ANCYLOGLOSSUM, among phyfictans, denotes a 
1 the ligaments of the tongue, hindering 
peech. 

— a ſurgeon's. crooked probe, Sce 

KOBE 

ANCYLOSIS, in ſurgery. See AxcyLs. 

ANCYROIDES, among anatomiſts. See Coxacorpss. 
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ANCZAKERICH, a river of Podolia, which falls into 
the Black Sea, near Oczakow. | 

ANDABATA, in antiquity, a ſort of gladiators who, 
mounted on horſeback or in chariots, fought hood- 
winked, having a helmet that covered their eyes. 

ANDALUSIA, ne molt ſouth-weſt province of Spain, 
having Eſtremadura and New Caſtile on the north ; 
and Granada, the Straits of Gibraltar, and the At- 
lantic Ocean, on the ſouth, 

New AnDALUS1A, a province of Terra Firma, lying on 

the coaſt of the Atlantic Ocean, oppoſite to the Lee- 
ward iſlands, having the river Oroonoco on the welt. 

ANDAMAN, the name of ſome fmall iſlands ſituated 
on the eaſt ſide of the entrance of the bay of Bengal, 
in E. long. 92*, and N. lat. 15*. 

ANDANAGAR, a town of the peninſula in India, on 
this fide the Ganges, in the kingdom of Decan. 

ANDANCE, a town of Languedoc in France, ſituated 
near the confluence of the Rhone and the Dome. 

ANDANTI, in muſic, ſignifies, eſpecially in thorough- 
baſſes, that the notes are to be played diſtinctly. 

ANDAYE, a town in France, upon the Spaniſh fron- 
tiers, within two leagues of St Jean de Luz. 

ANDELITI, a town of Normandy in France, ſituated up- 
on the Seine, between Paris and Rouen. 

ANDENA, in old writers, denotes the ſwath made in 
mowing of hay, or as much ground as a man could 
ſtride over at once. 

ANDENES, an iſland in the north ſea, upon the coaſt 

of Norway, It is only inhabited by fiſhermen. 

ANDERENZ ſal, a name ſometimes uſed for the na- 
trum of the ancients. Sce NATrRun. 

ANDERLECHT, a fortreſs of the Auſtrian Nether- 
lands, about two miles ſouth of Bruſſels. 

ANDERNACHT, a city of Germany, ſituated on the 
Lower Rhine, in E. long. 9“, and N. lat. 5025, a- 
bout zo miles ſouth of Cologne. 

ANDERO, a ſca-port town of Spain, in the province 
of Biſcay, about ſixty miles weſt of Bilboa, ſituated 
in W. long. 4 30“, and N. lat. 43 20“. Here the 
8 aniards build and lay up ſome of their men of war. 


ANDES, a vaſt ridge of mountains which runs almoſt 


the whole length of S. America. They are eſteemed 
the higheſt in the world, being covered with ſnow in 
the warmeſt climates; and from thence called the Si- 
erras Nivada, or the 3 mount vim. 

ANDEVALLO, a ſmall country of Spain, in Andalu- 
fia, upon the frontiers of Portugal and Spaniſh Eſtre- 
madura. 

ANDET'SE, a city of Languedoc in France, ſuuated 
in E. long. 3* 40“, and N. lat. 43* 45". 

ANDORINH X. in ornithology, an obſoletg-yame of the 
hirunda. Sce H1runDa. 

ANDOVER, a large market-town in Hampſhire, ſitu- 
ated about ten miles north-weſt of Wincbeſter, in 
W. long. 1 30', and N. lat. 51 20”, It ſends two 
members to parliament, 

ANDRACHNE, in botany, a genus of the monœcia 
228 claſs. The calix of the male conſiſts of 

ve leaves ; the corolla has five petals; and the ſtami- 


na, which are alſo five in number, ate inſerted into | 
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the ſtylus. The calix of the female is divided into five 
leaves; has no corolla; the ſtyli are three; the 
capſule is trilocular, containing two ſeeds, There are 
only two ſpecies of the andrachne, viz. the telephe- 
oides, a native of Italy; and the fruticoſa, a native 
of China. | | 

ANDREJOS, a town ſituated near the Boriſthenes, be- 
tween Muſcovy and Poland. | 

ANDREW, or, Xnights of St Aubazw, an order of 
knights, more aſually called the order of the thiſtle. 
See ThisTLE, 

Knights of St AxDrEw is alſo an order inſtituted by Peter 
the Great of Muſcovy in 1698; the badge of which is 
agolden medal, on one fide whereof is repreſented Sr 

Andrews croſs, with theſe words, Catar Pierre mo- 
nargue de tout la Rufſie. This medal, being faſtened 
to a blue ribbon, is ſuſpended from the right thoulder. 

St 2 croſ7, one in form of the letter Xx. See 

ROSS. 

St AnDaew's-day, à feſtival of the Chriſtian church, 
celebrated on the thirteenth of November, in honour 

of the apoſtle St Andrew. 

St Axnprews, in geography, a town in the county of 
Fiſe in Scotland, ſituated on the German Ocean, in 
W. long. 2 25 and N. lat. 56 20', about 3o miles 
N. E. of Edinburgh. 

St Andrews was formerly an archbiſhop's ſee, but 
at preſent is chiefly remarkable on account of its yni- 
verſity. 

St ANDREWS is alſo the name of a town of Carinthia in 
Germany, ſituated in E. long. 15%, and. N. lat. 47%, 
about a hundred miles ſouth of Vienna. 

AND RIA, in Grecian antiquity, public entertainments 
firit inſtituted by Minos of Crete, and, after his ex- 
ample, appointed by Lycurgus at Sparta, at which a 
whole city or a tribe aſſiſted. They were managed 
with the utmoſt frugality, and perſons of all ages were 
admitted, the younger — being — by the law- 

— to repair thither, as to ſchools of temperance and 
riety. \ 

Arb, among ſome naturaliſts, denotes an herma- 
phroditical woman, Sce HER MAaPHRODITE, 

AnDr14, in geography, a town of Italy, in the king- 
dom of Naples, '{tuated in E. long. 17“, and N. lat. 

1 6', It is a biſhop's ſee. 

ANDROAS, or AXDRODAMAS, among ancient natu- 
raliſts, a kind ef pyritz, to which they attributed 
certain magical virtues, 

ANDROGYNOUS, in zoology, an appellation given to 
animals which have both the male and female ſex in 
the ſame individual. 

AnvDroGyNnous bats, in antiquity, thoſe common to 
both ſexes. Sec Barn. 

ANDROIDES, in mechanics, a human figure, which, 
by certain ſprings, performs ſeveral external functions 
of a man. Sec AUTOMATON. 5 

ANDROLEPSY, in Grecian antiquity, an action allow- 
ed by the Athenians againſt ſuch as ptotected perſons 
guilty of murder. The relations of the deceaſed 


were empowered to ſeize three men in the city or 
houſe whither the malefaQur had fled, till he were 
either 
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—— ̃ ˙ù tnade ſome ocher way: 


for the murder. ; 


AxDaoLEPSY is ſometimes alſo uſed to ſignify repriſals, 


Sce RernivAL. 
ANDROMACHUS': i/reacle. See Thrntaca. 
ANDROMEDA, in aſtronomy, a northern conſtellation, 


conſiſting of 25 ſtars, viſible to the naked eye, behind 


Pegaſus, Caſhopeia, and Perſeus, See As ro- 


NOM. 


AnDrxomEDA, in botany, a genus of the decandria 1 
nogynia claſs, The calix is divided into five parts; 


the corolla is ovated and quinquifid ; and the capſule 
has five cells. or diviſions. There are nine ſpecies of 
the andromeda, viz, the tetragona, hypnoides, and 
cerulea, natives of Lapland and the Alps; the mari- 
ana, paniculata, arborea, and calyculata, natives of 
Virginia; the polifolia, marſh-ciſtus, or wild roſemary, 
2 native of G. Britain; and the racemoſa, a native of 
Penſylvania. 

ANDRON, in Grecian antiquity, denotes the apart- 
ment in houſes defigned for the uſe of men; in which 
ſenſe, it ſtands oppoled to gyneceum. See GY 
ru. 5 

ANDRONION, among ancient phyſicians, à name given 
to certain troches invented by Andron. 

ANDROPHAGI. See AnDaorormaci. 

ANDROPOGON, in botany, a genus of the polygamia 
moncecia claſs. This genus contains 18 ſpecies, viz. 
the caricoſum, contortum, divaricatum, nutans, gryl- 
lus, infulare, ravenne, alopecuroides, diſtachyon, 
ſchoenanthus, - virginicum, bicorne, hirtum, nardus, 
muticum, iſchoemum, faſciculatum, and polydaQylon, 
moſt of them natives of the Indies. 

ANDROS, an iſland in the Archipelago, near the ſouth 
end of Negropont. 


ANDROSACE, in botany, a genus of the pentandria 


monogynia claſs. The umbella of the androſace is 
incloſed in an involucrum ; the corolla is ovated; and 
rhe capſule is globular, and conſiſts of one apartment. 
There are ſix fpecies of this genus; viz. the maxima, a 

native of Auſtria; the ſeptentrionalis, a native of Lap- 
land, Rutha, and the Alps; the villoſa, 4 native of the 
Pyrenean mountains; the lactea, a native of Auſtria ; 
the carnea, 4 native of Switzerland; and the elonga- 
ta, 4 native of Auſtria. 

ANDROSA MUM, in botany, a ſynonyme of ſeveral 
ſpecies of hypericum. See Hyyenicum, 

ANDROMOTY, or Axpzaanorony, the diſſection of 
human bodies, See Au Aron. 

AN DRUM, a kind of hydrocele, to which the people 
of Malabar are very ſubject. See Hyproceis, and 
Mi nicine. 

ANDRYALA, in botany, a genus of the ſyngeneſia 
polygamia #qualis claſs, The receptacle is villous ; 
the calſ is divided into mtoy equal round pieces; 

* and the pappus is ſimple and ſeſſile. There are four 
ſpecies of the andryala, viz. the intregifolia, à narive 
of France and Sicily; the ragufina, a native of the 
Archipelagus ; the ſinusta, a native of Monpeher 
and Sicily; and the lanata, a native of the ſouthern 


parts of Europe. 
Vor. 1. No. 14. 3 
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ANDUXAR, a city of Andaluſia in Spain, fituated on 
the river Guadalquiver, about 32 miles eaſt of Cor- 
duda, in W. long. 4*. and N. lat. 37 50. 

ANDUZE. See Axbsost. 

ANEE, in commerce, a meaſure for grain, uſed in ſume 
provinces of France, At Lyons, it fignifies alſo -a 
certain quantity of wine, which is the load an aſs can 
carry at once: Which is fixed at 80 Engliſh quarts, 
wine meaſure. 


ANEGADA, one of the Catibbee iſlands, ſituated in 


W. long. 63 5. and N. lat. 18“. a : 
ANELE, or Ax1t, in our old ſtatutes, names uſed tor 
indigo. See Indico. 
ANEMABO. See Anwnamatot. | 
ANEMIUS, among chemiſts, an a ion given to a 
wind-furnace, uſed in making fire-turnaces for melting 
and diſtillation. 

ANEMOMACHIA, a term uſed by ancient naturaliſts 
for a whirlwind or hurricane. 
ANEMOMETER, among mechanical philoſophers, an 

inſtrument contrived for meaſuring the ſtrength of che 


wind. 


ANEMONE, in botany, a genus of the polyandria po- 


lygynia claſs. It has no calix; the petals are from 
fix to nine, and the feeds are numerous. There ate 
21 ſpecies of anemone, moſt of them natives of Europe, 
and only the nemoroſa and pullatilla are natives of 


Britam. 


ANEMOSCOPE, a machine ſheu ing from what point of 


the compaſs the wind blows. It denotes alto an in- 
at invented to foretelſ the changes of the wind. 

83 a towu ia the ifle of France, upon the river 

ure. 

ANETHUM, in botany, a genus of the pentandria 
digynia claſs, The fruit is oval, compreſſed, and ſtri- 
ated. I here are only two ſpecies of anethum; vir. 
the graveotens, a native of Spain; and the feniculum, 
fennel, or fhnckle, a native of Britain, The tceds of 
the graveolens are recommended as a carminative. The 

| beſt preparations of them are, the diſtilled oil, and 4 
tincture or extract made with rectiſied fpicit, 

ANEURISM, or Ant varsu, in ſurgety, a throbbing 
tumor, diftended with blood, and formed by a dilata- 
tion or rupture of an artery. See SURGERY. 

ANFA, a city of Africa, in the kingdom of Fez, ſitu- 
ated on the ſca-coalt, between Rabat and Azamar, 

AN, \MALA, a {mall city of India, ſituated upon the 
river Aicotta, on the Malabar coaſt. 


' ANGARIA, in Roman antiquity, a kind of public ſervice 


impoſed on the provincials, which couſilted in provi- 
ding horſes and carriages for the conveyance of mulita 

ſtores, and other public burdens, It is fomerimes alfo 
uſed for a guard of ſoldiers, poſted for the defence of 


a place. In a more general ſeuſe, it is uſed for 


kind of oppreſſion, or tcrvices performed through com- 


pulſion. 
ANGASMAGO, a river of 8. America. During the 


reign of the Incas, it bounded the kingdom of Peru on 


the north, as the river Maule did on the ſouth. Sev 
Piu. 


ANGEIOGRAPHY, or Ancz10L0c r, among ano 


4 K miſts, 
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; miſts, the deſcription and hiſtory of the ſeveral veſſels 
of the buman body, 

ANGEIOGRAPHY, among antiquarians, denotes the 
deſcriptien of the various utenſils, weights, meaſures, 

Sc. of the ancients, 

ANGEIOTOMY, in ſurgery, a term ſometimes uſed for 
the opening of a vein or artery, 

ANGEL, a name given to thoſe ſpiritual intelligent be- 
ings, who are ſuppoſed to execute the will of God, in 
the government of the world. | 

The exiſtence of angels has been admitted in all re- 

- ligions, - The Greeks and Latins acknowledged them 
under the name of genii or demons; and, in the alco- 
ran, we find frequent mention of them, the Maho- 
metans aſſigning them different orders and degrees, 
and different employments, both in heaven and earth. 

AXGEL is likewiſe a title given to biſhops of ſeveral 

, churches, In this ſenſe is St Paul underſtood by ſome 
authors, where he ſays, Women ought to be covered in 
the church, becauſe of the angels and thus, in the 

- Revelation, The ſeven flars are the angels, that is, 
biſhops, of the ſeven churches, 

AxGEL, in commerce, the name of an ancient gold coin 
in England, of which ſome are ſtill to be ſeen in the 
cabiners of the curious. It had its name from the fi- 
gure of an angel repreſented upon it. It was 434 ca- 
rats, and weighed four penny-weights, Its value dif- 
fered in different reigns. 

ANGEL-FISH, in ichthyology. See *'SquaLvs. 


ANGELIC, or AnGELiCAL, an epithet given to what- 
cver belongs to, or partakes of the nature of angels. 


See ANGEL, 

Axceiic Art, See Art, 

AnctLlic Habit. See Hazirt, 

ANGELICA, in botany, a gyome of the pentandria di- 
gynia claſs. The fruit of the angelica is roundiſh, 
with three furrows on each fide; the corolla is equal, 
and the petals turned inward at the top. There are 
four ſpecies of angelica, viz. the archangelica, a na- 
tive of Lapland ; the ſylveſtris, a native of Britain; 
the purpurea, and the lucida, both natives of Canada. 

- All the parts of the archangelica, but particularly the 
roots, are aromatic, and uſed in ſeveralalexeterial waters. 

AxGELi1ca, in Grecian antiquity, a celebrated dance, 
performed at their feaſts, ſo called, becauſe the dan- 
cers were dreſſed in the habit of meſſengers. * 


ANGELICS, in church-hiſtory, an ancient ſe of, he- 


retics, ſuppoſed by ſome to bave got this appellation 
from their exceſhve veneration of angels; and by o- 
thers, from their maintaining that the world was cre- 
ated by angels. 

ANnGEL1cs is alſo the name of an order of knights, inſti- 
tuted in 1191, by Angelus Flavius Comnenus empe- 
ror of Conſtantinople. 

Axczrics is allo a congregation of nuns, founded at 
Milan in 1534, by Louiſa Torelli, counteſs of Gua- 
ſtalla, They obſerve the rule of St Auguſtine. 

ANGELITES, in church-hiſtory, an ancient ſect of 
heretics, whoſe diſtinguiſhing tenent was, That the 
Trinity have no diſtin& ſubſtance, but partake in com- 
mon of the ſame divine eſſence. 
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ANGELO, or ST Anke, a ſea- port town of Apu- 
glia in Naples, ſituated on the gulf of Venice, in 16* 

25 E. long. and 41 20' N. lat. Its alſo the name 
of two other ſmall rowns in Italy, one ſituated in the 
kingdom of Naples, and the other in the province of 
Urbino. | 

ANGELOLATRIA, among eccleſiaſtical writers, the 
adoration or worſhip of angels, 

ANGELOS, a fine city of Mexico, ſituated in 103 
W. long. and 19“ N. lat. about 75 miles ſouth-eaſt. 
of the city of Mexico. | 

ANGELOT, a gold coin ſtruck at Paris, while ſubject 
to the Engliſh ; ſo called from the repreſentation of an 
angel ſupporting the arms of England and France. 

ANGELUS. See AxGEL 

ANGER, a violent deſire to be avenged for ſome ſup- 

ſed in jury. See Mozars. | 
GERBURG, à city of Pruſſia, in the province of 
Bartenland, upon the river Angerap. . 

ANGERMANNIA, a maritime province of Sweden, ly- 
ing on the weſtern ſhore of the Bothnic pulph. 

ANGERMUND, a town of the dutchy of Berg in Ger- 
many, ſituated on the eaſt fide of the Rhine, in 6* 20/ 
E. long. and 31 100 N. lat. It lies about nine miles 
north of Duſſeldorp, and is ſubject to the elector 
Palatine. 

ANGERONALIA, in antiquity, feaſts celebrated at 
Rome in honour of Angerona, the goddeſs of filence 
and patience. They were inſtituted, according to 
Macrobius, in conſequence of a yow, when the peo- 
ple were afflicted with the quinzy. They were held 

ANGERS, a large city of r ital of the 

„a large city of France, 0 
vince of Anjou, > «7 — on —— 13 
Fad W. long. and 47 3o' N. lat, It is a biſhop's 
1 = has a royal academy for the ſtudy of the law 
chiefly. 

ANGHIERA, a town of the Milaneſe in Italy, ſitua- 
ted on the eaſt fide of the Laco Maggiore, about 40 
2 of Milan, in 9 E. long. and 45 40 

ANGINA, in medicine, a violent inflamation of the 
throat, otherwiſe called quinzy., See Mztpicins, 

ANGIOSPERMIA, in the Linnzan ſyſtem of botany, 
denotes thoſe plants of the didynamia claſs, which have 
their ſeeds incloſed in capſules, or ſeed · veſſels. See 
Dipynania, and Botany. 

ANGLE, in geometry, the inclination of two lines 
meeting one another in a point, and called the /egs 
of the angle, See GromETRY, 

Spherical ANGLE, that formed by the interſection of two 
great circles of the ſphere. See Txa1GonomETRY, 
AnwGLts of the eye, in anatomy, the ſame with the cor- 

ners of the eye, called by anatomiſts cant hi. 

ANGLER, a perſon who practiſes the art of angling. 

ANGLESEY, an ifland on the coaſt of N. Wales, which 
ſends one member to parliament. 

ANGLICANUS Sager, among phyficians. See Sunor. 

r in ſtyle, a manner of ſpeech peculiar to 
the Engliſh language. , 

ANGLING, among ſportſmen, che art of fiſhing with 

* 
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n rod, to which are fitted a line, hook, and bait.— 
For the ſeveral methods of angling for ſalmon, trout, 

carp, tench, pearch, flounder, Oc. See Salmon- 
FISHING, Trout-FisH1xG, Cc. 

ANGLO-CALVINISTS, a name given by ſome wri- 
ters to'the members of the church of England, as a- 
greeing with the other Calviniſts in moſt points, ex- 

t church- government. 

ANGLO-SAXON, an apellation given to the language 

ſpoken by the Engliſh Saxons, in contradiſt inction 
rom the true Saxon, as well as from the modern 
Engliſh. 

ANGOL, a city of Chili in S. America, ſituated in 
78? W. long. and 38* S. lat. 

ANGOLA, a large maritime country on the ſouth-welt 
ſide of Africa, lying between 10? and 15* E. long. 
and 5 and 169 S. lat. 

The Portugueſe have ſeveral colonies and conſider- 

able ſettlements on this coaſt, which does not hinder 

the other nations of Europe from driving a traffic in 
ſlaves with the natives, who are all negroes. 

ANGOLA-ſeeds. See Mouvucca, 

ANGON, in the ancient military art, a kind of javelin 
uſed by the French. They darted it at a conſiderable 

- diſtance, The iron head of this weapon reſembled a 
flower · de · luce. It is the opinion of ſome writers, that 
the arms of France are not flowers - de · luce, but the i- 
ron point of the angon, or javelin of the ancient French. 

ANGONAUS, in anatomy, a name ſometimes given to 
the muſcle called anconeus. See page 197. 

ANGOR, among ancient phyſicians, a concentration of 
the natural heat, the conſequence of which is a pain 

- of the head, palpitation, and ſadneſs. 

ANGOULESME, a city of France, ſituated about 64 
miles ſouth-eaſt of Rochelle, in 10 E. long. and 45* 
40' N. lat. It is the capital of Angoumois. See the 
next article. 

ANGOUMOIS, a province of France, bounded by 
Poictou on the north, by Limoſin on the eaſt; by Pe- 
rigord on the ſouth, and by Santoin on the welt. 

ANGOURA, formerly Ancyra, a large populous city of 
Natolia, in Aſiatie Turkey, ſituated on the river Me- 
lus; E. long. 33*. N. lat. 41* F.. 

ANGRA, the principal town of the iſland of Tercera, 
one of the Azores, See AZORES. 

ANGROGNA, à town of Piedmont, fituated about ſe- 
ven miles welt of Pignerol; E. long. 7%. N. lat. 


0 1 
4* 45". 
ANGUIAN, or Exncurew, a ſmall town of the Ne- 
therlands, between Bruſſels and Mons. 
ANGUILLA, in zoology, a ſynonime of the nereis a- 
cuſtris, an inſe& belonging to the order of vermes mol- 
luſca. See Nzsxz1s. It is alſo the trivial name of a 
ſpecies of murzna or cel. See Mun na. 
AnGu1LLa, in geography, one of the Caribbee iſlands, 
ſubje to G. Britain, and ſituated in W. long. 63%. 
and N. lat. 18 15... 
ANGUILLARA, a town-in the territory of Padua, be- 
F longing to the _ of Venice. 2 
NGUILLARA, is alſo a town of St Peter's patrimony, 
about 18. miles from Rome. 
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UILLIFORM, an a tion given by zoologifts,, 
only to the different ſpecies of eels, but to other 
animals reſembling them in ſhape. 

ANGUINA, in botany, a ſynonime of the trichoſan- 
thes. See TzxrCcHOSANTHES, 

ANGUINEAL, denotes ſomething belonging to, or re- 
ſembling a ſnake, anguis. | 

ANGUINUM evum, among ancient naturaliſts, a fabu- 
lous kind of egg, ſaid to be produced by the ſaliva of 
a cluſter of ſerpents, and poſſeſſed of certain magical 
virtues. 

ANGUIS, or Swxaxs, in zoology, a genus belonging to 
the order of amphibia ſerpentes. The characters of 
the anguis are theſe: They are ſquamous or ſcally in 
the belly and under the tail. There are 16 ſpecies of 
the anguis; viz. 1. The quadrupes: The body of 
this ſpecies is cylindrical, with 14 or 15 longitudinal 
aſh-coloured ſtreaks ; the teeth are extremely ſmall ; it 
has no ears; the feet are at a great diſtance from each 
other, very ſhort, with five toes and ſmall nails; but the 
toes are 6 minute that they can hardly be numbered : 
Ir is a native of Java. 3. The bipes, is a native of 

the Indies; it has 100 ſcuta on the belly, and 60 on 
the tail; the ſcuta are ſuccedanea for feet, ranged on 
both ſides; ir has two ſhort feet, with two toes, near 
the anus. In every ſcale of the bipes there is a brown. 
point. 3. The meleagris, is likewiſe a native of the 
Indies, and has 165 ſcuta on the belly, and 32 on the 
tail: It has ſmall teeth, but no ears. This ſpecies has a 
great reſemblance to the former. See Plate XXII. fig. 1. 
3 colubrina, is an inhabitant of Egypt, has 180 
ta on the belly, and 18 on the tail; it is beautifully 
variegated with pale and yellowiſh colours. 5. The 
jaculus, a native of Egypt, has 186 ſcuta on the belly, 
and 23 on the tail; the ſcales on the belly are broad. 
6. The maculata, a native of America, has 200 ſcuta 
on the belly, and 12 on the tail; it is yellow, and in- 
rerſperſed with aſh-coloured lines on the back: The 
head is ſmall in * — to the body. See Plate 
XXII. fig. 2. 7. The reticulata, a native of Ame- 
rica, has 179 fcuta om the belly, and 37 on the tail; 
the colour of the ſcales is browniſh, with a white 
margin. 8. The ceraſtes, with 200 ſcuta on the 
belly, and 15 on the tail, is a native of Egypt. 9. The 
lumbricalis, a native of America, has 230 ſcuta on 
the belly, and 4 on the tail; its colour is a yellowiſh 
white. 10. The ventralis, a native of Carolina, has 
127 ſcuta on the belly, and 222 on the tail. 11. The 
5 the head is oblong and without teeth; the 
y is about a foot and a half long, black above and 
white below; the tail is about one ninth of the length 
of the animal, much compreſſed or flatted, and varie- 
ted with black and white; the ſcales are roundiſh, 
mall, not imbricated, but they cannot be numbered. 
12. The laticauda, a native of Surinam, has 200 ſcuta 
on the belly, and 50 on the tail; the tail is compreſ- 
ſed, acute, pale, with brownifty belts. 13. The ſcy- 
tale, a native of the Indies, with 240 ſcuta on the 
belly, and 13 on the tail. The head is ſmall and o- 
val, and the eyes are little; the body is cylindrical, 
about a foot and a halt long, covered with oval _ 
t 


o 
ruſe ſcales: The tail is thick and obtuſe like the head z 
its colour is white, * IN with browniſh rings ; 


the margins of the ſcales are of an iron-colour ; 
ard the top of the head is blue, See Plate XXII. 
fig. 3. 14. The eryx, a native of Britain and like- 


wiſe of America, has 126 ſcuta on the belly, and 136 


on the tail. It is of an aſh colour above, with three 


black lines interſperſed, and bluciſh below: It is a- 


bout a ſpan in length, and about the thickneſs of a 
man's finger. 15. The fragilis, a native of Europe, 
has 135 ſcuta on the belly, and 135 on the tail. 
16. The ventralis, a native of Carolina, has 127 ſcuta 
on the belly, and 223 on the tail. It is of a greeniſh 
aſh-colour, and its tail is about thrice as long as its 


body. According to Linnæus, none of this genus are 


ilonous. 
ANGULAR, in a general ſenſe, denotes ſomething re- 
lating to, or that hath angles. See AnGLEs. 
ANGULARIS ſcapule, the name by which ſome ana- 
tomiſts call the levator ſcapuls. See AnaTonr, 
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ANGURIA, in botany, a genus of the monœcia dian- 
dria claſs.. There are only three ſpecies of the angu- 
ria, viz. the trilobata, pedata, and trifoliata, all na- 
tives of America. 

ANG Us, a ſhire or county of Scotland, bounded on 
the north by the ſhire of Meros, on the caſt by the 
German ocean, on the ſouth by the frith of Tay, 
which divides it from the ibire of Fife, and on the 
welt by the ſhire of Perth. 

This county, which for the moſt part is exceeding 
fertile, is otherwiſe called Fortaithire, from its capital 
Forfar. , 

ANGUSTICLAVIA, in Roman antiquity, a tunica 
embroidered with little purple ſtuds. It was worn by 
the Roman knights, as the laticlavia was by the fe- 
nators. 

ANHALT, a provinee of the circle of Upper Saxony, 
in Germaoy, lying ſouthward of the duchy of Mag- 
deburg. 

ANHELATIO, or AxaztiTvs, among phylicians, a 
ſhortneſs of breath. 

ANHINGA, in ornizhology, the trivial name of a ſpecies 
of plotus. Sec PLorus. 

ANHYDROS, in botany, au obſolete name of the ſola- 


num. Sce SoLawnun. 


ANI, in ornithology, the trivial name of a ſpecies of 


crotophaga. See CRoOTOrPHAGA, 

ANIAN, a large maritime country on the eaſtern coaſt 
of Africa, lying between the equator, and 12 N. lat. 
and between 40 and 50 E, long. 

An1an is alſo the name of a {trait, ſuppoſed to lie be- 
tween the north-caſt of Aha and north-weſt of A- 
merica. 

ANI ENGO, a ſmall town and factory on the Malabar 
coult, belonging to our Eaſt-India company. 

ANIENS,' or Ax1ttwnTs8, a law-term, Ggnifying to be 
void, or of no force. 

ANIL, in botany, a ſynonyme of a ſpecies of indigofera. 


See IxDicCortra, 
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AMIMA, among divines and naturaliſts, denotes the 
ſoul, or principle of life, in animals. 

Anima, among chemiſts, denotes the volatile or ſpiri- 
tous parts of bodies, 

AxinA hepatir, is a name by which ſome call ſal martis, 
or ſalt of iron, on account of its — efficacy in 

diſeaſes of the liver. 

Anima ſaturni, a white powder obtained b ring di 
2 on — of — 2 — 
melling. See ExAuEL. 3 | 

Anima, or AniMarTo, in mulic, the ſame with allegro. 
See ALLEGRO. : : 

ANIMACHA, a river of India, in the kingdom of Ma- 
labar. It riſes in the kingdom of Calicut, and falls 
into the ocean ſix leagues from Cranganor, It is alſo 
the name of a town upon the river. 5 

ANIMAD VERSION, in matters of literature, is uſed 
to ſignify, ſometimes correction, ſometimes remarks 
upon a book, ©c. and fometimes a ſerious conſidera- 
tion upon any point. 

ANIMAL, ia natural hiſtory, an organized body en- 
dowed with ſenſation: Thus, minerals are ſaid to grow 
or increaſe ; plants to grow and live; but animals a- 
lone to have ſenſation, See NaTuxat HisToryY, 

ANIMALS, in heraldry, are much uſed, both as bear- 
ings and ſupporters, See HN ALRV. 

AximaLl, uſed adjectively, denotes any thing belong- 
ing to, or partaking of the nature of animals. Thus, 
ammal actions, thuſe that are peculiar to animals; 
ſuch are ſenſation and muſcular motion. 

ANIMAL ii. Ste Nervous fluid. 

Animal item denotcs the whole claſs of beings en- 
dowed with animal le, otherwiſe called animal king- 
dom, 

ANIMALCULE, an animal ſo minute in its ſize, as 
not to be the immediate object of our ſenſes. See Mi- 
CROSCOPE, 

ANIMATED, or Aximars, in a general ſenſe, de- 
notes ſomething endowed with animal life. Ir alfo 
imports a thing to be impregnated with vermin or asi - 
malcules. | 

ANIME, in heraldry, a term uſed when the eyes af 4- 
ny rapacious creature are born of a different tincture 

from the creature uſelf, 

ANIMETTA, among eccleſiaſtical writers, denotes the 
cloth wherewith the cup of the eucha iſt is covered. 

ANIMI diliquium, fainting or ſwooning. 

ANINGA, in commerce, a-root which grows in the Ag- 
tilles iſlands, and is pretty much like the China plant. 
It is uſed by ſugar bakers, for refimog the {ugar ; and 
is more effectual, and leſs dangerous, than the ſubli- 
mate of mercury and arſenic, 

ANJOU, a country, or rather earldom of France, bound- 
ed by the province of Maine on the north, by Tourain 
on the eaſt, by Poictou on the ſouth, and by Britany 
on the weſt. | 

ANISCALPTOR, in anatomy, a name by which ſome 
call the latiſſimus dorſi. See page 195. 

ANITERSOR, in anatomy, another name by which 
fome call th: latiſhmus dork. 

ANKER, 


A N N 


ANKER, a liquid meaſure at Amſterdam. It contains 
about 32 gallons Engliſh meaſure. 

ANN, or Anwar, in Scots law, is half a year's ſtipend, 
which the law gives to the executors of miniſters of 
the church of Scotland, over and above what was due 
to the miniſter himſelf, for his i . See Scots 

Lv, title, Ecclefiaftical perſons. 

ANNA, in Roman antiquity, an appellation given to the 
moon. See the article Moon. 

Anna, in geography, a city of Arabia Petrea, ſituated 
on the weſtern ſhore of the river Euphrates, in 41* 35 
of E. long, and 33* 30 N. lat. | 

ANNAACIOUS, a people of Braſil, in America, whoſe 
country borders on the government of Porto Seguro. 

ANNABERG, a ſmall town of Germany, in the pro- 
vince of Miſnia, ſituated near the river Schop, — 
11 German miles from Leipſic. 

ANNAG H, the name of two towns in Ireland, one in 
the province of Ulſter, and the other in the county of 
Downe. 

ANNALE, in the church of Rome, a term applied to 
the maſſes celebrated for the dead during a whole 


ear. 

ANNALS, in matters of literature, a ſpecies of hi- 
ſtory, which relates events in the chronological or- 
der wherein they happened. They differ from per- 
fect hiſtory in this, that annals are a bare relation 
of what happened every year, as a journal is of what 


paſſes every day; whereas hiſtory rclates, not only 


the tranſactions themſelves, but alſo the cauſes, mo- 
tives, and ſprings of actions. 

ANNALES, in law. See YzarLinGs. 

ANNAMABOE, an Engliſh factory on the gold coaſt, 
in Guinea, in Africa. 

ANNAN, the capital of the ſhire of Annandale, in 
Scotland, ſituated upon a river of the ſame name, in 

„ W. long. and 54* 40 N. lat. 

ANNAPOLI , the kd of Maryland, a Britiſh co- 
1 N. America, in 78% W. long. and 3925 
N. lat. 

ANNA POLIS, is alſo the name of the capital of Nova 
Scotia, ſituated in 64% W. long. and 45 N. lat. 
ANNATES, among eccleſiaſtical writers, a year's in- 

come of a ſpiritual living. 

Theſe were, in ancient times, given to the pope 
through all Chriſtendom, upon the deccaſe of any bi- 
ſhop, abbot, or pariſh-clerk, and were paid by his ſuc- 
ceſſor. At the reformation they were taken from the 
pope, and veſted in the king; and finally, queen Ann 

ored them to the church, by appropriating them to 
the augmentation of poor livings. 

ANNEALING, or Ntatixs, the burning or baking 
glaſs, earthen ware, Cc. in an oven or furnace. See 
NAC. , 

ANNE, or Sr Aus- day, a feſtival of the Chriſtian 
church, celebrated by the Latins on the twenty - ſixth 
of July, but by the Greeks on the ninth of December. 
It is kept in honour of Anne, or Anna, mother of the 
Virgin Mary, 
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ANNECY, a town of the duchy of Savoy, ſituated up- 
on a lake of the ſame name, ſubject to the king of 
Sardinia, in 6 10' E, long. and 46 N. lat. 

ANNEXATION, in law, a term uſed to imply the u- 
niting of lands or rents to the crown. 

ANNI zubiles, in law, denotes the marriageable age of 
a woman, viz. after ſhe has arrived at twelve. 

ANNIENTED, in law, ſignifies annulled or made void. 

ANNIHILATION, the act of reducing any created be- 
ing into nothing. 

VERSARY, the annual return of any remarkable 
day. Anniverſary days, in old times more particular- 
ly, denoted thoſe days in which an office was perform- 
ed for the ſouls of the deceaſed, or the martyrdom of 
the ſaints was celebrated in the church. 

ANNOBON, an iſland of Africa, on the coaſt of Gui- 
nea, in 7% E. long. and 1® 50 S. lat. 

ANNO Domini, i. e. the year of our Lord, the com- 
putation of time from our Saviour's incarnation, | 

ANNOISANCE, in law, the ſame with nuſance. See 
Nosaxcx. ü 

ANNOMINATION, in rhetoric, the ſame with what 
is otherwiſe called paronemaſia. See Paronomasta, 

ANNONA, in Roman antiquity, denotes proviſion for 
a year of all ſorts, as of fleſh, wine, Cc. but e- 
ſpecially of corn, Annona is likewiſe the allowance 
of oil, ſalt, bread, fleſh, corn, wine, hay, and ſtraw, 
which was annually provided by the contractors for the 
maintenance of an army. 

ANNONZ prefſetur, in antiquity, an extraordinary 
magiſtrate, whoſe bufineſs it was to prevent a ſcarcit 
of proviſion, and to regulate the weight and By 
of bread. 

ANNONAY, 2 town of France in the up 
ſituated on the river Deume, in 3 22 
45* 15 N. lat. 

ANNOT, a ſmall city in the mountains of Provence in 
France, in 7 E. long. and 44* 4' N. lat. 

ANNOTATION, ia matters „ > Gach a brief com- 
mentary, or remark upon a book or writing, in order 
to clear up ſome paſſage, or draw ſome concluſion 


Virares, 
long. and 


it, 

ANNUA perfione, in law, an old writ for granting an 
annual on to one of the king's 1 | 

ANNUAL, in a general ſenſe, an appellation given to 
whatever returns every year, or is always performed 
within that ſpace of time: Thus we ſay, The annual 
motion of the earth, annual plants, Cc. 

ANNUALRENT, in Scots law, an yearly profit due 
by a debtor in a ſum of money to a creditor for the uſe 
of it, See Scors Law, title, Obligations arifing from 
conſent. 

Right of Annvatngnt, in Scots law, the original me- 
thod of burdening lands with an yearly payment for 
the loan of money, before the taking of intereſt for 
money was allowed by ſtatute, See Scors Law, 
title, Heretable and moveable rights. 

ANNUENTES cui, in anatomy, the ſame with 
rei interni minores, See AxaTony, Part II. 

4 L ANNUITIES, 
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N Annuity is a ſum of money, payable yearly, half- 
yearly, or quarterly, to continue a certain number 
of years, for ever, or for life, 

An annuity is ſaid to be in arrear, when it continues 
unpaid after it falls due, And an annuity is ſaid to be 
in reverſion, when the purchaſer, upon paying the price, 
dees not immediately enter upon — the annuity 
not commencing till ſome time after. 

Intereſt on annuities may be computed either in the 
way of ſimple or compound intereſt. But compound 
intereſt, being found moſt equitable, both for buyer and 
os the computation by ſimple intereſt is univerſally 

iſuſed. 


I. Annuities for a certain Time. 


ProBLEM 1. Annuity, rate, and time, given, to find. 


the amount, or ſum of yearly payments, and intereſt, 

RuLe. Make 1 the firſt term of a geometrical ſeries, 
and the amount of 11, for a year the common ratio ; 
continue this ſeries to as many terms as there are years 
in the queſtion; and the ſum of this ſeries is the amount 
of 11. annuity for the given years; which, multiplied by 
the given annuity, will produce the amount ſought. 

ExameLE. An annuity of 40 l. payable yearly, is 
forborn and unpaid till the end of 5 years: What will 
then be due, reckoning compound intereſt at 5 per cent. 
on all the payments then in arrear ? 

IF - 3 5 5 

I : 1.05: 1.1025 : 1.157625: 1.215 50625; whoſe 
ſum is 5.52563125 J.; and 5.52563125 X 40 = 
221.02525 = 2211. os. 6d. the amount ſought. 

The amount may alfo be found thus : Multiply the gi- 
ven annuity by the amount of 11. for a year; to the 
product add the given annuity, and the ſum is the amount 
in 2 years; which multiply by the amount of 11. for a 
year; to the product add the given annuity, and the ſum 
is the amount in 3 years, &c. The former queſtion 
wrought in this manner follows. 


40 am. in 1 year. 126.1 am. in 3 years. 


1.05 1.05 
42. 132.405 
40 40 
82 am. in 2 years, 172.405 am. in 4 years, 
1.05 1.05 
$6.10 181.02525 
40 40 


126 1 am. in 3 years. 221.02525 am. in 5 years. 
If the given time be years and quarters, find the a- 
mount for the whole years, as above; then find the a- 
mount of x1. for the given quarters; by which multiply 
the amount for the whole years; and to the product add 


F 


ſuch a part of the annuity as the given quarters are of a 


ar. 

If the given annuity be payable half-yearly, or quar- 
terly, find the amount of 11. for half a year or a quar- 
ter; by which find the amount for the ſeveral half-years 
or quarters, in the ſame manner as the amount for the 
ſeveral years is found above. 

Pros. 2. Annuity, rate, and time given, to find the 
preſent worth, or ſum of money that will purchaſe the 
annuity. h 

RuLs. Find the amount of the given annuity by the 
former problem; and then, by compound intereſt, find 
the preſent worth of this amount, as a ſum due at the end 
of the given time, 

Exaur. What is the Homes worth of an annuity of 
40 J. to continue 5 years, diſcounting at 5 per cent. com- 
pound intereſt ? | 

By the former problem, the amount of the given an- 
nuity for 5 years, at 5 per cert. is 221.02525 ; and by 
compound intereſt, the amount of 11. for five years, at 
51. per cent. is 1.27628 15625 

And, 1.2762815625)221.02525000(173.199= 
173 38. 7d. the preſent worth ſought. 

e preſent worth may alſo be found thus : By com- 
intereſt, find the preſent worth of each year by it- 
elf, and the ſum of theſe is the preſent worth ſought. 
The former example done in this way follows, 
1.2762815625)40.000000000(31.3410 
1.21550625)40.0000000 - (32.9080 


1-157625)40.00000 34-5535 
1. 10250 40.000 36.2811 
1.05) 40. o 38.0952 
Preſent worth, 173.1788 


If the annuity to be purchaſed be in reverſion, find 
firſt the preſent worth of the annuity, as commencing im- 
mediately, by any of the methods taught above; and 
then, by compound intereſt, find the preſent worth of 
that preſent worth, rebating for the time in reverſion; 
and this laſt preſent worth is the anſwer, 

Exaur. What is the preſent worth of a yearly 
penſion or rent of 75 l. to continue 4 years, but not to 
commence till 3 years hence, diſcounting at 5 per cent.? 

OF : 1:: 75: 1500 
1.05 X1.05 X1.05 X1.05=1.21550625 
I.21550625)1500.00000(1234-05371 
1500 | 
1234-05371 


265-94629, preſent worth of the annuity, if it 
was to commence immediately. 
1.05 X _ et err eng „ „ 
1.157625) 265.946290229.7344 2229 14 84 
— 3. Preſent worth, rate and time giren, to 
find the annuity, * 


RuL.s. 
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I „ find the ent 
worth of 11. 2 time 2 
then ſay, As the preſent worth thus found to 1 |. annu- 
ity, ſo the preſent worth given to its annuity ; that is, 
divide the given preſent worth by that of 1 1. annuity. 

- Exame. What annuity, to continue 5 years, will 

1731. 3s. 7. purchaſe, allowing compound intereſt at 

5 per cent. 

05:12:12 201 
I.ogXI.05X1.05XI1.05X1.05=1.27623815625 
1.2762815625)20.000000000{ 1 5.6705. 

20 
15.6705 


: Rotz. By the 0 


4.3295 preſent worth of 1 l. annuity, 
4.329) 173.179 (40 l. annuity. A,. 


II. Annuities for ever, or freehold Eflater. 


In freehold eſtates, commonly called annuities in fee+ 
ſimple, the things chiefly to be conſidered are, 1. The 
annuity or yearly rent, 2. The price or preſent worth, 
3. The rate of intereſt, The queſtions that uſually oc- 
cur on this head will fall under one or other of the follow- 
ing problems, 

Pros. 1. Annuity and rate of intereſt given, to find 
the price. 

As the rate of 11. to 11, fo the rent to the price. 

Exam?®. The yearly rent of a ſmall eſtate is 40 J.: 
What is it worth in ready money, computing intereſt at 
31 per cent. - 

„ 


As 035: 1:: 40: 1142.857142 1142 17 14 

Pros. 2. Price and rate of intereſt given, to find 
the rent or annuity. 

As 11. to its rate, ſo the price to the rent. 

Exaur. A gentleman purchaſes an eſtate for 40001. 
and has 44 per cent. for his _ : Required the rent, 
As 1 : .045 :: 4000 : 180 l. rent ſought. 

ProB. 3. Price and rent given, to find the rate of 
intereſt, 

As the price to the rent, ſo x to the rate. 

Exaur. An eſtate of 180]. yearly rent is bought 
for 4000 J.: What rate of intereſt has the purchaſer for 
his money ? 

As 4000 : 180 :: 1 : .o45 rate ſought, 

PRO. 4. The rate of intereſt given, to find how 
many years purchaſe an eſtate is worth. 

Divide 1 by the rate, and the quot is the number of 
years purchaſe the eſtate is worth. 

Exaur. A gentleman is willing to purchaſe an e- 
fate, provided he can have 24 fer cent. for bis money: 
How many years purchaſe may he offer ? 

.025)1.000( 40 years purchaſe. Anſ. 

Pros. 5. The number of years purchaſe at which an 

eſtate is bought or ſold, given, to find the rate of intereſt, 


Divide 1 by the number of years purchaſe, and the. 
quot is the rate of intereſt. 
Examy. A gentleman gives 40 years purchaſe for an 


eſtate : What intereſt has he for his money ? 
' 49)1.000(.025 rate ſought, 
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The compurations hitherto are all performed by a ſin- 
gle diviſion or multiplication, and it will ſcarcely be per- 
ceived that the operations are conducted by the rules of 
compound intereſt ; but when a reverſion occurs, recourſe 
muſt be had to tables of annuities on compound intereſt. 

Pros. 6. The rate of intereſt, and the rent of a 
freehold eſtate in reverſion, given, to find the preſent 
worth or value of the reverſion. 

By Prob. 1. find the price or preſent worth of the 
eſtate, as if poſſeſhon was to commence preſently ; and 
then, by the Tables, had the preſent value of the given 
annuity, or rent, for the years prior to the commence- 
ment; ſubtra this value from the former value, and the 
revainder is the value of the reverſion, 

Exaur. A has the poſſeſſion of an eſtate of 1301. 
per annum, to continue 20 years; B has the reverſion of 
the ſame eſtate from that time for ever: What is the va- 
lue of the eſtate, what the value of the 20 years poſſeſ- 
fion, and what the value of the reverſion, reckoning 
com intereſt at 6 per cent, ? 

By Prob, 1. .06)130.00(2166.6666 value of the eſtate, 
By Tables 1 491.0896 val. of the poſſeſſion, 


675.5770 val. of the reverſion. 

Pao. 7. The price or value of a reverſion, the time 
prior to. the commencement, and rate of intereſt, piven, 
to find the annuity or rent. 

By the Tables, find the amount of the price of the re- 
verſion for the years prior to the commencement ; and 
then, by Prob. 2, find the annuity which that amount 
will purchaſe, 

Exaur. The reverſion of a freehold eſtate, to com- 
mence 20 years hence, is bought for 675.5771 com- 
pound intereſt being allowed at 6 per cent.: Required 
the annuity or rent, 


By the Tables the 3 — 
ſor 20 years, at 6 per cent. is 2166.8 
By Prob. 2. 2166.6X.06= Iz. o rent ſought, 


III. Life Annuities. 


Tur value of annuities for life is determined from ob- 
ſervations made on the bills of mortality. Dr Halley, 
Mr Simpſon, and Monſ. de Moivre, are gentlemen of 
diſtinguiſhed merit in calculations of this kand. | 

Dr Halley had recourſe to the bills of mortality at 
Breſlaw, the capital of Sileſia, as a r ſtandard for 
the ether parts of Europe, being a place pretty central, 
at a diſtance from the ſea, and not much crowded with 
traffickers or foreigners, He pitches upon 1000 per- 
ſons all born in one year, and obſerves how many of 
theſe were alive every year, from their birth to the ex- 
tinctiom of the laſt, and conſequently how many died 
each year, as in the firft of the following tablesz which. 
is well adapted to Europe in general, But in the city 
of London, there is obſerved to be a greater diſparity in 
the births and burials than in _—_— place, owing pro- 
bably to the vaſt reſort of thither, in the way of 
commerce, from all parts of the known world, Mr 
Simpſon, therefore, in order to have a table particularly. 
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- Tuited to this populous city, pitches upon 1280 perſons 


It may not be * in this place to obſerve, that 


all born in the ſame year, and records the number re- however perfect t of this ſort may be in themſclves, 


mainiog alive each year, till none were in life. 
Dr Halley's table on the bills of mortality at Breſlaw, 


— ; 
TTT, 


; iv. 
1000 [24 5731147] 3771| 70 142 
8551125! $6711 43] 367]| 75] 131 
7981126] 5601] 49] 357|| 72] 120 
7601127} 553 [50 3461) 73] 109 

5461|51] 3351| 74] 98 
7100[29 5391|52] 3241| 75] 88 
692 1 $3153] 3131176] 78 


m— — 


5231] 54] 30277] 68 
6701132; 515]| 55] 2921178] $8 
10 | 661 33 $07 56] 2821j| 79] 49 
it | 653]134] 4991] 57] 2721|80] 41 
12 | 6461135} 490[| 58] 2620816 3 
13 | 6401[36| 4811] 59] 252 82] 2 
14 | 6341137} 4721] 60] 242/083] 23 
15 | 628[[38] 463/61 23284] 20 
16 | 6221] 39] 454/62 222085] 15 
17 | 6161] 40] 44563 2121186] 11 
| 18 | 610ſ[41| 435[[64] 20287 8 
19 604[|42| 4271|65| 1921] 88 5 
20 | 5981143! 4171165; 1821] 89 3 
21 | 5921144] 497 671 1721] 90 I 
22 | 5861145] 39711631 162191 © 
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Mr Simpſon's table on the bills of mortality at London, 


GE 7. er . 5. 
Age ET adfe Perſ. A. — | 


12801124] 43448 2201] 72] 59 
870125 42649/212073] 54 
70026 418 50 204|| 74] 49 
6351027 405119675 45 
600128 402 || 52| 1881] 76] 41 
580 29 394 || 53 | 180||77} 38 
5641139] 335 |} $4] 17211 78] 35 
S511131] 376 || 55| 165 j[ 79] 32 
5410/32] 367 || 56| 158 || 80 

5321033 358 {| 57 Mk 


wv ow awmeAwy = O 


10 | 524134] 34968144 
it | 5174135] 349 (| $9] 137 
12 51036 33160 130 |} 84 
13 | 504/37 322 |61] 123|}85] 
14 | 4981138] 313i] 62] 1171186} 
15 | 4921}39] 304 ||63] 1111187 
16 | 486||4o} 294 1} 64] 105 1} 88 
1748041 28465 9989 
18 | 4741142] 274/66] 93/90 
19 | 468[[ 43 
20 | 4621/44] 255 [168] 8102 
21 | 4551145] 2461169] 75/3 
22 2 46 237/070 691194 
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and however well adapted to any particular climate, yet 
the concluſions deduced from them muſt always be un- 
certain, being nothing more than probabilities, or con- 
jectures drawn from the uſual period of human life. 
And the practice of buying and ſelling annuities on lives, 
by rules Founded on ſuch principles, may be juſtly conſi- 
dered as a ſort of lottery or chance-work, in which the 
parties concerned mult often be deceived. But as eſti- 
mates and „ of this kind are now become fa- 
ſhionable, we ſhall here give ſome brief account of ſuch 
as appear moſt material. 

rom the above tables the probability of the conti - 
* ion of human life is eſtimated as fol- 
1. The probability that a perſon of a given age ſhall 
live a certain number of years, is meaſured by the pro- 
portion which the number of perſons living at the pro- 
poſed age has to the difference between the ſaid number 
and the number of perſons living at the given age. 

Thus, if it be demanded, what chance a perſon of 
40 years has to live ſeven years longer? from 445, the 
number of perſons living at 4o years of age in Dr Hal- 
ley's table, ſubtract 377, the number of perſons living 
at 47 years of age, and the remainder 68, is the num- 
ber of perſons that died during theſe ) years; and the 
probability or chance that & perſon in the queſtion 
ſhall live theſe ) years is as 377 to 68, or nearly as 54 
to 1. But, by Mr Simpſon's table, the chance is ſome- 
thing leſs than that of 4 to 1. | 

2. If the year to which a perſon of a given age has 
an equal chance of arriving before he dies, be required, 
it may be found thus: Find half the number of perſons 
living at the given age in the tables, and in the column 
of age you have the year required, 

Thus, if the queſtion be put with reſpect to a perſon 
of 30 years of age, the number of that age in Dr Hal 
ley's table is 531, the half whereof is 265, which is 
found in the table between 57 and 58 years; ſo that a 
perſon of 30 years has an equal chance of living between 
27 and 23 years longer. 

3- By the tables, the premium of inſurance upon lives 
may in ſome meaſure be regulated. 

us, The chance that a perſon of 25 years has to 
live another year, is, by Dr Halley's table, as 80 to 1; 
but the chance that a perſon of 50 years has to live a 
year longer is only 30 to 1. And, conſequently, the 

ium for inſuring the former ought to be to the pre- 
mium for inſuring the latter for one year, as 30 to 80, 
or as 3 to 8. 

Pxon. I. To find the value of an annuity of 11. for 
the life of a ſingle perſon of any given age. 

Monſ. de Moivre, by obſerving the decreaſe of the 
probabilities of life, as exhibired in the table, compoſed 
an algebraic theerem or canon, for computing the value 
of an annuity for life; which canon I ſhall here lay down 
by way of 

Rur. Find the t of life; and, by the 
tables, find the value of 11. annuity for the years deno- 
ted by the ſaid complement ; multiply this value by the 

amount 


r 


amount of x l. for a year, and divide the. proinſ by the 

complement of life ; then ſubtra the quor 

the remainder by the intereſt of 11. for a year; and this 

laſt quot will be the value of the annuity ſought, or, in other 

words, the number of years purchaſe the annuity is worth. 
Exaur. What is the value of an annuity of 11. for 


rom 1; divide 


an age of 50 years, * at 5 per cent. 
8 


Amount of 1 1. for a year, 


Complement of life, 36) 17.374140(.482615 


50 age given. 
36 complement of life. 
By the Tables, the value is, 46.5468 


1.05 


827349 
165468 


From unity, viz. 1.000000 


Subtract 


482615 


Intereſt of 11. .05).517385(10.3477, value ſought. 


By the preceding problem is conſtructed the follow- 


ing table. 
The value of 11. annuity for a ſingle life. 


| Age. 3 Per e. 


zuper c. 


4 per c. 4 per c. 


5 per c. 


6 fer c. 


9=10 
211 
=12 
13 
=14 
15 


19.87 


19.74 
19.60 
19.47 
19-33 
19.19 


| 17.82 
17.71 


18.27 
18.16 
18.05 


17.94 


16.88 
16.79 
16.64 
16.60 
16. 50 
16.41 


15.67 
15.59 
15.51 
15.43 
15˙35 
15.27 


N 


14 60 


14.53 
14-47 
14+41 
14-34 
14.27 


12.75 
12.70 
12.65 
12.60 


12.55 


12.80 


19.05 
18. 90 
18.76 
18.61 
18.46 


17-59 
17.46 
17-33 
17.21 
17.09 


16.31 
16.21 
16. 10 
15.99 
15.89 


15.19 
15. 10 
15.01 
14.92 
14.83 


14. 20 
14-12 
14.05 
13.97 
13.89 


12.50 
12.45 
12.40 


12.35 
12.30 


13.30 


[18.15 


17-99 


17-83] 


17.66 


| 16.83 


16.96 


16.69 
16.56 
16.42 


15.78 
15.67 
15˙·55 


543] 
15.31 


14-73 
14.64 
14-54 
l 4-44 
14-34 


13.81, 


13.72 
13.64 
13.55 
13.46 


12.20 
12.15 


12.00 
I 1.95 


12.10 


N 


| 


17.50 
17-33 
17.16 
16.98 
16.80 


16.28 
16.13 
15.98 
15.83 
15.68 


15.19 
15. 04 
14.94 
14.51 


14.68 


14.23 
14.12 
14.02 
13.90 
13-79 


—_— 


13.37 


13.28 
13.18 
13. og 
12.99 


11.90 
11.80 


11.75 
11.65 
11.60 


16.62 
16.44 
16.25 
16.06 
15.80 


15.53 
15.37 
15.21 
15.05 
14-89 


14-54 
14.41 
14.27 
14.12 
13.98 


13.67 
13.55 
13-43 
13-30 
13.17 


12.98 
12.78 
12.67 
12.56 
12.45 


11.50 
11.40 
11.35 
11.25 
11.15 


1=39 


15.67 
15.46 
15.29 
15.05 
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14.34 


14.71 
14.52 


14-16 


13.98 


13.82 
13.67 
13.32 
13.36 
13. 20 


13.04 
3. 90 
12.77 
12.63 


12.33 
12.21 
12.09 
11.96 


11.83 


11.05 
11.00 
10.90 
10.80 
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Vor. I. 


No. 13. 


| 12.48 


10.70 
3 


1 


The value of x 1. annuity for a ſingle life, 

per c. jz I perc. q per e [4{pere.'s per c. G per e. 
4114.63 | 13.79 | 13.02 | 12.33 | 11.70 | 10:55 
421 14.41 | 13-59 | 12.85 | 12.18 | 11.57 10.45 
43] 14-19 | 13.40 | 12.68 | 12.02 | 11.43 | 10.35 
441 13.96] 13.20 12.50 | 11.87 | 11.29 10.25 
45] 13-73 | 12-39 | 12-32 [11.70 | t1.14 | 10.19 
46] 13.49 12.78 | 12.13 | r1.54 | 10.99 | 10.09 
47] 13.25 | 12.56} 11.94} 11.27 | 10.84 | 9.35 
48| 13.01 | 12.36] 11.74 | 11.19 | 10.68] 9.75 
49] 12.76| 12.14 11.54} 11.00 | 10.51 9.60 
50 12.51 | 11.92 | 11.34 | 10.82 | 10.35 9.45 
$1] 12.26| 11.69 | 11.13 | 10.64 | 10.17 * 
52] 12.00 | 11.45 | 10.92 | 10.44 | 9.99 9.20 
$3] 11.73 | 11.20 ] 10.70 | 10.24 | 9.82 | $y.00 
54| 11.46 | 10.95 | 10.47 | 10.04 | 9.63| 8.85 
55| 11.18 | 10.69 | 10.24] 9.82 | 9.44 8.70 
56 10.90 | 10.44 | 10.01 | 9.61} 9.241 8.55 
57] 10.61|10.18] 9.77 9.39 9.04] 8.35 
58 10.22] 9.91} 9.52 9.16 8.83 8.20 
59] 10.03} 9.64] 9% 7] 8.93 | 8.61 8.00 
60 9.73} 9.36] $.01} 8.69 8.39] 7.80 
61] 9.42| 9:08] 8.75] 8.44] 8.16 7.60 
62] 9.11 8.79 | 8.48] 8.19] 7.03 7-40 
63] 8.70] 8.49] $8.20] 7.94] 7.68] 9.20 
64] 8.46] 8.19] 7.92 7.67] 7.43 | 6-95 
65] 8.13] 7-88] 7.63} 7.39] 7-18] 6.75 
66 7.79 7.56] 7.33 7:12} 6.91 6.50 
67] 7-45 | 7.24] 7.62] 6.83} 6.64] 6.25 
68] 7.10} 6.91] 6.75] 6.54] 6.36} 6.00 
69] 6.75 6.57] 6.39] 6.23 6.079} 6.75 
70] 6.38 6.22] 606| 5.92 5.77] 5:50 
71] 6.01] 5.87] 5.72] 5.59] 5-47] 5-20 
72] 5.63 5.51 5.38 $5.26] 5.15 | 4.90 | 
73] $-25] 5-24] 4-02] 4-92| 4.82} 4-60 
74] 485] 4-77] 4-66 4:57] 4:49} 4.30 
75] 4-45] 4:38] 4-29| 4-22| 4-14| 4-00 | 
76] 4-05 | 3-98] 3-91} 3-84] 3.78] 3:65 
77] 3-63] 3-$7] 3-52] 3-47| 3-41| 3-20 
78] 3-21] 3-16] 311 3.07] 3.03| 2.95 
79; 2.79] 2.74] 2.70 2.67] 2.64] 2.55 
'8o 2.34! 2 31 2.28 2.26 2.23] 2.1 


The above table ſhews the value of an atnuity of one 


pound for a ſingle life, at all the current rates of inte- 
re!t; and is eſteemed the beſt tabl- of this kind extant, 
and preferable to any other of a different conſtruRion. 
But yet thoſe who ſell annuities have generally one and 
a half or two years more value, than ſpeci 
table, from purchaſers whoſe age is 20 years or upwards. 


at ſo many years purchaſe; and the va 


Annuiries of this fort are common! 


fe a0 


gned in the 


in the 


he or ſold 


table may be ſo reckoned. Thus the value of an zncuity 
4M 


of 


cent. ? 
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of one pound for an age of 50 years, at 3 per cent. in- 
tereſt, is 12.51; that is, 121. 10 8. or twelve and a 
half years purchaſe. The marginal figures on the left of 
the column of age ſerve. to ſhorten the table, and Gignify, 
tliat the value ot an annuity for the age denoted by them, 
is the ſame with the value of an annuity for the age de- 
noted. by the numbers before which they ſtand, Thus 
the value of an annuity for the age . 9 and 10 years is 
the ſame; and the value of an annuity for the age of 6 
and 14, for the age of 3 and 24, c. is the ſame, The 
further uſe of the table will appear in the queſtions aad 
problems following. 

QuesrT. 1. A perſon of 50. years would purchaſe an 


annuity for life of 200 1: What ready money ought he 


to pay, reckoning intereſt at 45 per cent.“ 
L 


By the table the value of 1 1. is 10.8 
Multiply by 200 


Value to be paid in ready money 2164.00 Ar/. 
Quzsr. 2. A young merchant marries a widow lady 
of 40 years of age, with. a jointure of 300 I. a- year, and 
wants to diſpoſe of the jointure for ready money : What 
ſum ought be to receive, reckoning intereſt at 34 per 


* 


L. 
By the table the value of 1 1. is 13.98 
300 


Value to be received in ready money 4194.00 Anſ. 
Pao. 2. To find the value of an annuity for the 


joint continuance of two lives, one life failing, the an- 


nuity to ceaſe. 
Here there are two caſes, according as the ages of the 
two perſons are equal or unequal. 
1. If the two perſons be of the ſame age, work by 
the followin 
RuLs. Fake the value of any one of the lives from 
the table, multiply this value by the intereſt of 1 1, for 
a year, ſubtra& the product from 2, divide the foreſaid 
value by the 2 and the quot will be the value 
of 1 1. annuity, or the number of years purchaſe ſought. 
Exanr. What is the value of 100 |, annuity for the 
joint lives of two perſons, of the age of 30 years each, 
reckoning intereſt at 4 per cent.? 
By the table, one life of 30 years is - 14.68 
Multiply by - 4 
Subtra& the product 3872 
From 2.0000 
: Remains = 1.4128 
And'1.4128)14.68(10.39 value of 1 l. annuity, 
And 10.39 X 100= 1039 the value ſought. 
2. If the two perſons are of different ages, work as 
directed in the following 
Ruus. Take the values of the two. lives from the 


| table, muktiply them into one another, calling the reſalt 


the firſt produQt ; then multiply the ſaid ſirſt product by 
the intereſt of 1 I. for a year, calling the reſult the ſe- 
cond product; add the values of the two lives, and from 


weir ſur ſubtract de ſecend product; divide the ſirſt 


T 1 E 8. 
product by the remainder, and the quot will be the value 
of 11, — the number of you purchaſe ſought. 
Exanme. t is the value of 70 1. annuity for the 


joint lives of two perſons, wherof one is 40 and the other 


50 years of age, — intereſt at 5 per cert. ? 
By the table the value of 4o years is, - 11.83 
And the value of 50 years is, - - 10.35 


Firſt product, 122.4405 


Multiply by - 05 

Second product, 6. 122025 

Sum of the two lives, - - 22.180000 
Second product deduct, 6.122025 


—_—_——  — 


Remainder, 16.057975 
And 16.057975) 122.4405(7.62 value of 11. annuity. 
; 70 


533. 40 value ſought. - 
Pros. 3. To find the value of an annuity upon the 
longeſt of two lives; that is, to continue ſo long as ei- 
ther of the perſons is in life. 
Rur. From the ſum of the values of rhe ſingle lives, 


ſubtract the value of the joint lives, and the remainder 


will be the value ſought. 

Exame., What is the value of an annuity of 1 l. up- 
on the longeſt of two lives, the one perſon being 30, and 
the other 40 years of age, intereſt at 4 per cent.? 

By the table, 30 years is, - - 14.68 

40 years is, — To» 13. 20 


Value of their joint lives, by Prob. 2. 27.88 
Caſe 2. is, | 9 62 


Value ſought, 18.26 

If the annuity be any other than 1 1. multiply the an- 
ſwer found as above by the given annuity. - 

If the two perſons be of equal age, the value of 
their joint lives by Caſe 1. of Prob. 2. 

ang. 4. To find the value of the next preſentation 
to a living, 

Rvutt. From the value of the ſucceſſor's life, ſub- 
tract the joint value of his and the incumbent's life, and 
the remainder will be the value of 1 I. annuity; which 
multiplied by the yearly income, will give the ſum to be 
paid for the next preſentation. 

Exaur. A enjoys a living of 100 l. per annum, and 
B would purchaſe the ſaid hving for his life after A's 
death: The queſtion is, What he ought to pay for it, 


reckoning intereſt at 5 per cent. A being 60, and B 25 
years of age? N 


By the table, B's life is, . — 13-46 
Joint value of both lives, by Prob, 2. is, 6.97 


The value of 1 1..annuity, - 6.49 
Multiply by + = 100 


Value of next preſentation, n * 
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The value of a direct pn is the ſame as that of 
any other annuity for life, and is found for 1 l. by the 
the table : which being multiplied by the yearly income, 
gives the value ſought. 

Pros. To find the value of a reverſion for ever, 
after two ſueceſſive lives; or to find the value of a living 
after the death of the preſent incumbent and his ſucceſſor. 

Rurs. By Prob. 3. find the value of the longeſt of 
the two lives, and ſubtract that value from the value of 
the perpetuity, and the remainder will be the value ſought. 

Examy. A, aged go, enjoys an eſtate or living of 
100 |. per annum; B, aged 30, is intitled to his lifetime 
of the ſame eſtate after A's death; and it is propofed to 
ſell the eſtate juſt now with the burden of A and B's lives 
on it: What is the reverſion worth, reckoning inteteſt at 
4 per cent.? 5 


By the table, A's life of 50 is = 21:34 

B's life of 30 is, 14.68 

- Sum, 26.02 

Value of their joint lives, found Wh - 8.60 

Prob. 2. Caſe 2. is, — 
Value of the longelt life, - 17.42 ſub. 

From the value of the perpetuity, - 25.00 


Remains the value of 1 1. reverſion, + | 7.58 
| Multiply by 100 


Value of the reverſion, - - 158.00 

Pros. 6. To find the value of the joint continuance 
of three lives, one life failing, the annuity to ceaſe, 

Ruts. Find the ſingle values of the three lives from 
the table; multiply theſe ſingle values continually, call- 
ing the reſult. the product of the three lives; multiply 
that product by the intereſt of 1 l. and that product again 
by 2, calling the reſult the double product; then, from 
the fum of the feveral products of the lives, taken two 
and two, ſubtract the double product; divide the product 
of the three lives by the remaĩnder, and the quot will be 
the value of the three joint lives. 

Exaur. A is 18 years of age, B 34, and C 56: 
What is the value of their joint lives, reckoning intereſt 
at 4 per cent. ? 

By the table, the value of A's life is 16.1, of B's 
14.12, and of C's 10.01. |; 
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ANNUITY V ind, in Scots law, a certain propor» 
tion of the tiends of erected beneſices formerly payable 
to the crown, but now gone into diſuſe. 

ANNULAR, in a general ſenſe, ſomething in the form 
of, or reſembling a ring. It is alſo a-pecukiar deno» 
mination for the fourth finger, commonly called the 
Finesse. 

LATA, in zoology, an obſolete name of a f 
cies of coluber. See Cotussx. 2 

ANNULET, ia architecture, a ſmall ſquare member in 

the Doric capital, under the quarter · round. 


F 323 
16.1 & 14. 12 X 10.01 = 2275.6, product of the 3 lives. 
04 
91.024 


» . 
182.048, double product. 
Product of A and B, 16.1 X14.12=227.33 


A and C, 16.1 X10.01=161.16 
B and C, 14.12 X10.01=141.34 


Sum of all, two and two. $29.83. 
Double product ſfuburact - +» 182.048 
Remainder — 347.782 


And 347-782)2275.600(6:54 value ſought, 

Pros. 7. To find the value of an annuity upon the 
longeſt of three lives. 

ULE, From the ſum of the values of the three ſin - 
gle lives taken from the table, ſubtract the ſum of all the 
joint lives, taken two and two, as found by Prob. 2. 
and to the remainder add the value of the three joint 
lives, as found by Prob. 6. and that ſum will be the va- 
lue of the longeſt life ſought. . 

Exame. A is 18 years of age, B 34, and C 56: 
What is the value of the longeſt of theſe three lives, in- 
tereſt at 4 per cent.? | 

By the table, the ſingle value of A's life is, 16.1 

ſingle value of B's life is, 14.12 
ſingle value of C's life is, 10.01 


Sum of he ſingle values, 40.23 


By Prob. 2. the joint value of A and B is, 10.76 
joint value of A and C is, 8.19 

joint value of B and C is, 7:65 

Sum of the joint lives, 26.60 


Remainder, - += 
By Prob. 6. the value of the 3 joint lives is, 6.54 
Value of the longeſt of the 3 lives, — _ 20.17 
Other problems might be added, but theſe adduced 
are ſufficient for moſt purpoſes, The reader probably 
may wiſh that the reaſon of the rules, which, it muſt be 
owned, are intricate, had been aſſigned ; but this could 
not be done without entering deeper into the ſubject than: 
was practicable in this place, See CHaxcss, 
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Annulet is alſo a narrow flat moulding, which is 
common to divers places of the columns, as in the ba- 
ſes, capitals, &c, It is the ſame member which Vi- 
truvius calls a filet; Palladio,. a-lifkel or cindture ; 
Scamozzi, and Mr Brown, a ſupercilium, lift, tinea, 
eye-brow, ſquare, and rabbit. See) Ancarric- 


TURE, ' , 
ANNULET, in . a mark of diſtinction which the 


fifth brother of a family ought-to bear to his coat of 
arms. 8 
The hieroglyphic of the annulet is very various t 
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Some of the ancients uſed it to denote ſervitude ; the 
Romans repreſented by it liberty and nobility. It is 
an emblem of ſecrecy, if it have a ſeal; and of love, 
if the cypher, the face, or the arms of the perſon be- 
lored are ingraved upon it. 

ANNULLING, a term ſometimes uſed for cancelling, 
or making void, a deed, ſentence, or the like. 
ANNUNCIADA, AxxunTiabDa, or ANNUNTIATA, 
an order of knighthood in Savoy, firſt inſtituted by 
Amadeus I. in the year 1409; their collar was of 15 
links, interwoven one with another, in form of a true 
lover's knot, and the motto, F. E. R. T. ſignifying, 
Fortitudo efus Rhodum tenuit. Amadeus VIII. gave 
the name Annunciada to this order, which was for- 
raerly known by that of the knot of love, changing 
ar the ſame time the image of St Maurice patron of 
Savoy, Which hung at the collar, for that of the Vir- 
ain Mary, and, inſtead of the motto above-mentioned, 
lubſtituting the words of tlie angel's ſalutation. 
AnxUNC1aDA is alſo the title of feveral religious orders, 
inſtituted at different times, and at different places, 
in honour of the annunciation, See the next article. 
ANNUNCIATION, 'the tidings brought by the angel 
Gabriel to the Virgia Mary of the incarnation of 
Chriſt, 
Annunciation is alſo a feſtival, kept by the church 
on the 25th of March, in commemoration of theſe ti- 
dings. 

In the Romiſh church, on this feaſt, the pope per- 
forms the ceremony of marrying or cloyſtering a cer- 
rain number of maidens, who are preſented to him in 
the church, clothed in white ſerge, and muffled up 
from head to foot : An officer ſtands by, with pur- 
ſes containing notes of fifty crowns for thoſe who make 
choice of marriage, and notes of a hundred for thoſe 
who chuſe the veil. 

Annunciation is likewiſe a title given by the Jews 
to part of the ceremony of the paſſover. | 

ANNUNTIATOR, the name of an officer in the church 
of Conſtantinople. It was his buſineſs to inform the 

eople of the fellivals that were to be celebrated. 

ANOCTORON, a term uſed by ſome eecleſiaſtical wri- 
ters for a church, See Church. 

ANQCISTI, in zoology, an obſolete name of the echi- 

nus. See Echixus. 

ANODYNE, in pharraacy, a term applied to medicines 
which mitigate pain. 

Among anodynes may be reckoned all relaxing re- 
medies, diluters, and medicines which by any means 
deſtroy acrimory, or expel wind, together with the 
compound medicines of the ſhops, which paſs under 
this name; ſuch as the anodyne balſam made of Caſtile 
ſoap, opium, camphire, ſaffron, and ſpirit of wine. 


ANOLYMPIADS, in Grecian antiquity, an appella- 


tion given by the Elzans to ſuch Olympic games as 
had been celebrated under the direction of other ſtates 
beſides themſelves, See OL ymerap. 
ANOMOLISTICAL Tear, in aſtronomy, the time 
that the earth rakes to paſs through her orbit: it is 
alſo called the periodical year. 
The ſpace of time belonging to this year is greater 


( 324 ]) 


A N 8 
than the tropical year, on account of che preceſſion of 
the equinoxes. See PxECESS1ON, and ASTRONOMY. 

ANOMALOUS, a term applied to whatever is irregu- 
lar, or deviates from the rule obſerved by other things 
of the like nature. 3 a 

ANOMALY, in aſtronomy, an irregularity in the mo- 
tion of the planets, whereby they deviate from the a- 
phelion or apogee. 

ANOMIA, in zoology, a genus of ſhell. inſects belong- 
ing to the order of vermes teſtacea. The ligula is e- 
marginated, and the cilii are fixed to the ſuperior 
valve; it has two lineal brachii longer than the body: 
The valves of the ſhell are equal, There are 25 ſpe- 
cies of the anomia; ſuch of them whoſe hiſtory is 
known, are all natives of the Eurepean ſeas, 

ANOMOEANS, in church-hiſtory, ancient heretics, 
who aſſerted that the Son was of a nature different, 
and in nothing like to that of the Father. 

ANOMOR HOMBOIDIA, in natural hiſtory, a genus 
of cryſtalline ſpars, of no determinate form, eaſily ſiſ- 
ſile, but cleaving more readily in an horizontal than 
in a perpendicular direction, their plates being compo- 
ſed of irregular arrangements of ſhort and thick rhom- 
boidal concretions. See Srar. 

ANONA, in botany, a genus of the polyandria polygy- 
nia claſs, The calix is three-lezved; the petals are 
ſix; the fruit is a roundiſh berry containing 
ſeeds, There are 8 ſpecies of the anona, viz. the 
muricata, ſquamoſa, reticulata, paluſtris, glabra, rri- 
loba, Aſiatica, and Africana. All of them natives of 
the Indies, 

ANONIS, in botany. See Oxon1s. 

ANONYMOS, in botany, a ſynonime of a ſpecies of 
ſpermacoce and ſeveral other plants. See SrrAMa- 
cock. 

ANONYMOUS, ſomething that is nameleſs, or of which 
the name is concealed, , 

Axoxymous, in chemiſtry, See Ablaruogous. 

ANOREXY, in medicine, a loathing of meat, or want 
of appetite. * 

ANOT. See Axvor. 

ANOTH, one of the Scilly iſlands. See Scix xx. 

ANOUT, a ſmall iſland in the Schagerrack, or that 
part of the ſea of Denmark which has Norway on the 
north, Jutland on the weſt, and the iſle of Zealand on 
the ſouth; it lies in 13® E. long. and 56 36'N. lat, 

ANSA. a river in Friuli in Italy, which diſcharges it- 
ſelf into the gulf of Venice. 

ANS, in aſtronomy, the parts of Saturn's ring, which 
are to be ſcen on each ſide of that planet, when view- 
ed through a teleſcope. See AsTRONSOMY, 

ANSE, a mall town of France in the Lyonnois, four 
leagues north of Lyons. 

ANSEL-WEIGHT, the ſame with auneel- weight. See 
AUNCEL. 

ANSELM': Art, or ST Axsetnm's Art. Sec Art, 

ANSER, in ornithology, the trivial name of a ſpecies of 
ans. See Axs. 

ANSERES, the name which Linnæœus gives to his third 
order of birds, This order is diſtinguiſhed by the 
following marks : 'The beak is covered with a _— 

in 
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lein or membrane, wideſt at the apex, and full of ſmall 
holes like a fieve; the toes of the feet are connected 
by a membrane which enables them to ſwim; the tibia, 
or ſhin- bone, is ſhort and flat. They live upon wa- 
ter- plants, fiſhes, &c. This order includes 12 gene- 
ra, viz. the anas, mergus, phaeton, plotus, rhyncops, 


dromeda, alca, aria, pelecanus, larus, ſterna, 
and columbus. See theſe articles, and NaTuraL 
His rox. 


AnsER, in aſtronomy, a ſtar of the fifth or ſixth mag - 
nitude, in the milky-way, between the ſwan and eagle. 

ANSES, in aſtronomy, the ſame with anſæ. See Aut x. 

ANSIANACTES, a people of Africa, in the weltern 
part of the iſle of Madagaſcar. 

ANSLO, a ſea-port town of Norway, and province of 


Aggerhuys, ſituated in 10% 12' E. long. and 39 30 


N. lat. 

ANSPACH, or Ounsyracn, a city of Germany, and 
circle of Franconia, ſituated in 10* 36 E. long. and 
49* 22' N. lat. 

It is the capital of the marquiſate of Anſpach, of 
which family was the late queen Caroline. 

ANSPESSADEES, in the French armies, a kind of infe- 
rior officer in the foot, below the corporals, but above 
the common centinels. There are uſually four or five 
of them in a company. 

ANSTRUTHER Eafter and Wefter, two royal burghs 
of Scotland, ſituated on the ſouth-eaſt coaſt of the 
county of Fife, in 2* 25 W. long. and 56* 200 
N. lat. 

ANT, in zoology. See Foxmica. 

ANTA, in the ancient architecture, a ſquare pilaſter, 
placed at the corners of buildings. 

An ra, in geopraphy, a little city with a harbour, on 
the coaſt of Guinea in Africa. 

ANTACHATES, in natural hiſtory, a bituminous 
ſtone, which yields a ſmell like myrrh, in burning. 
ANTACIDS, in pharmacy, an appellation given to all 
medicines proper to correct acid or four humours : 

Such are the abſorbent and obtundent claſſes, Cc. 

ANTAGONIST, denotes an adverſary, eſpecially in 
ſpeaking of combats and games. 

AxTAGonisT muſcles, in anatomy, thoſe which have 
oppoſite functions, as flexors and extenſors, abduc- 
tors and adductors, &c. 

ANTALIS, in zoology, the trivial name of a ſpecies of 
the dentalium. See DrNTAL Un. 

ANTALGICS, in medicine, the ſame with anodynes. 
See ANODYNE. 

ANTANACLASIS, in rhetoric, a figure which re- 
peats the ſame word, but in a different ſenſe; as, dum 
vivimus, VIvamur. 

ANTANAGOGE, in rhetoric, a b6gure by which, when 
the accuſation of the adverſary is unanſwerable, we 
load him with the ſame or other crimes, 

ANTANISOPHYLLUM, in botany, a ſynonime of 
a ſpecies of Boerhaavia, See BotriHaavia. 

ANTAPHRODISIACS, in pharmacy, medicines pro- 
per to diminiſh the ſemen, and conſequently extinguith 
or leſſen all defires of venery. 

ANTARCTIC, in a general ſenſe, denotes ſomething 
Vor. I. No. 14. 3 
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oppoſit2 to the arctic or northern pole. Hence, an- 
tarctic circle is one of the lefler circles of the ſphere, 
and diſtant only 23* 3o' from the ſouth pole, which 
is likewiſe called antartic for the ſame reaſon. N 

ANTARES, a ſtar of the firſt magnitude, otherwiſe 
called the ſcorpion's heart. See Scorrion. 

ANTE, in heraldry, denotes that the pieces are let in - 
to one another in ſuch form as is there expreſſed; at, 
for 1 by dove - tails, rounds, ſwallou - tails, or 
the like. 

ANTEAMBULONES, in Roman antiquity, ſervants 
who went before perſons of diſtinction to clear the 


way before them. uſed this formula, Date lo- 
cum domino meo, i. e. Make room, or way, for my 
maſter. 


ANTECEDENT, in general, ſomething that goes be- 
fore another, either in order of time or place. 

ANTECEDENT, in grammar, the word to which a rela- 
tive refers. 

ANTECEDENT, in logic, is the firſt of the two propoſi- 
tions in an enthymema. 

ANTECEDENT, in mathematics, is the firſt of two 
terms of a ratio, or that which is compared with the 
other. 


AwnTEcepenT figns, in medicine, ſuch as are obſerved 


before a diſtemper is ſo formed as to be reducible to 
any particular claſs. 

ANTECEDENCE, in aſtronomy, an apparent motion 
of a planet towards the welt, or contrary to the order 
of the ſigns. | 

ANTECESSOR, one that goes before. It was an ap- 
pellation given to thoſe who excelled in any ſcience : 
es 9s applied it particularly to profeſſors of civil 

aw; and, in the univerſities of France, the teachers 
of law take the title anteceſſores in all their theſes. 

ANTECURSORES, in the Roman armies, a party of 
horſe detached before, partly to get intelligence, pro- 
viſions, Sc. and partly to chuſe a proper place to eu- 
camp in. "Theſe were otherwiſe called arteceſorer, 
and by the Greeks predremi. | 

ANTEDATE, among lawyers, a ſpurious or falſe date, 

rior to the true date of a bond, bill, or the like, 

ANTEDILUVIAN, whatever exiſted before Noak's 
flood: Thus, the generations from Adam to Noch 
are called the axtedi/uvians, See DxLvcE. 

ANTEGO, one of the Caribbee iſlands, in the Atlantic 
or American occan, ſituated in 62* W. long. ard 
17 30' N. lat. It is about 20 miles long, and as 
many broad, 

ANTEJURAMENTUM, by our anceſtors called 5 
ramenium calumnie, an oath which anciently both 
accuſer and accuſed were to take bcfore any tial or 


* 

e accuſer was to ſwear that he would proſecute 
the criminal; and the accuſed to make oath, on the 
day he was to undergo the ordeal, that he was inno- 
cent of the crime charged againſt him, 

ANTELOPE, in zoology. See Cara. 

ANTEMURALE, in the ancient military art, denotes 
much the ſame with what the moderns call an 97 


work. 
4N ANTEN- 


Ft EI RR rn nar” — — a 
" 


n — — 


— — — — - 


ANTERIOR, 


A N T 


relatio, is when the fault is imputed, upon any miſ- 
fortune happening, to the perſon to whom it happened. 


ANTENNZ, in the hiſtory of inſects, flender bodies 


with which nature has furniſhed the heads of theſe 
creatures, being the ſame with what in Engliſh are 
called horns or feelers. 


ANTEPAGMENTA, in the ancient architecture, the 


jambs of a door. They are alſo ornaments, or gar- 
nithings, in carved work, of men, animals, &c. made 
either of wood or ſtone, and ſet on the architrave. 


 ANTEPENULTIMA, in grammar, the third ſyllable 


of a word from the end, or the laſt ſyllable but two. 


 ANTEPILAN I, in the Roman armies, a name given to 


the haſtati and principes, becauſe they marched next 
before the triarn, who were called pilant. | 


ANTEPILEPTICS, —_— phyſicians, medicines e- 


ſteemed good in the epilepſy. 
ANTEPOSITION, in grammar, the placing a word 
firit which ſhould ſtand laſt, | 


ANTEPREDICAMENTS, among logicians, certain 


preliminary queſtions which illyſtrate the doctrine of 
predicaments and categories, 


ANTEQUIERA, a town of Granada, in Spain; fitu- 


ated in W. long. 4* 40“, and N. lat. 367 4o', about 
25 miles north of Malaga. 


ANTEQUIRA-NOVA, an epiſcopal city of New Spain, 


in America, in the province of Guaxaca. 


ANTERIDES, in the ancient architecture, buttreſſes 


erected to 1 a wall, See BurTxrss. 
enotes ſomething placed before another, 
either with reſpect to time or place. 


ANTEROTES, in natural hiſtory, a name given by 


the ancients to a ſpecies of amethyſt. See Amt THYST. 


ANTESIGNANI, in the Roman armies, ſoldiers pla- 


ced before the ſtandards, in order to defend them, ac- 
cording to Limpſius; but Czſar and Livy mention the 
anteſignani as the firſt line, or firſt body, of heavy- 
armed troops, The velites, who uſed to ſkirmiſh be- 
fore the army, were likewiſe called antefignant. 


ANTESTATURE, in fortification, a ſmall retrench- 


ment made of paliſadoes, or ſacks of carth, with a 
view to diſpute with an enemy the remainder of a piece 
of ground 


ANTEVIRGILIAN bu/bangry, an appellation given 


to Mr Tull's new method of horſe-hocing huſbandry. 
Sce AGricuLTURE, Part II. 


ANTHAKIA, in geography, the ſame with Antioch. 


See ANTIOCH. 

ANTHELIX, in anatomy, the inward protuberanoe of 
the external car, being à ſemicircle within, and almoſt 
parallel to the helix, See p. 295. 

ANTHELMINTICS, among phyſicians, medicines pro- 
per to deltroy worms, See Pharmacy. 


ANTHEM, a church-ſong, performed in cathedral ſer- 


vice by choriſters who ſung alternately, 
ANTHEMIS, or CamonmiLE, in botany, a genus of 
the ſyngeneſia polygamia ſuperflua claſs, The recep- 
tacte of the anthemis is palcaceous; it has no pappus; 
the calix is globular, There are 18 ſpecics of anthe- 
mis, only five of which are natives of Britain, viz. 
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ANTENCLEMA, in rhetoric, called by the Latins 
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the nobilis, or ſweet - ſcented camomile ; the cotula, or 
ſtinking May - weed; the arvenſis, or corn - camomile; 
the maritima, or ſea-camomile; and the tinctoria, or 
common ox- eye. The flowers of the anthemis nobilis 
are carminative, emolient, and aperient. 

ANTHERZ, among botaniſts, the little rovndiſh or 
oblong bodies on the tops of the ſtamina of plants. 
See STamina, and Boraxy. - 

ANTHERICUM, in botany, a genus of the hexandria 
monogynia claſs, The corolla has fix petals open at the 
top; and the capſule is ovated. There are 13 ſpecies 
of anthericum, none of which are natives of Britain, 
except the calyculatum, or Scottiſh aſphodel. 

ANTHESPORIA, in antiquity, a Sicilian feſtival, in- 
ſtituted in honour of 2 

ANTHESTERIA, in Grecian antiquity, feſtivals cele- 
brated in the ſpring, by the ancient Athenians, in ho- 
nour of Bacchus, during which the maſters feaſted 
their flaves, as the Romans did in the time of the Sa- 
turnalia. 

ANTHESTERION, in ancient chronology, the ſixth 
month of the Athenian year, anſwering to the latter 
part of our November and beginning of December. 

ANTHIAS, in ichthyology, the trivial name of a ſpe- 
cies of Jabrus, See LABRUs. 

ANTHINE uine, among the ancients, a kind of wine 
medicated with the flowers of plants. 

ANTHOCEROS, in botany, a genus of the crypto- 
gamia claſs. The calix of the male is ſeſſile, cylin- 
drical, and intire; the antheræ are very long, ſubu- 
lated, and two-valved; the calix of the female is 
divided into ſix pieces; the ſeeds are three. There 
are only three ſpecies of the anthoceros, viz, the punc- 
tatus, or ſpotted anthoceros, a native of Britain; the 
levis, a native of Europe and America; and the mul- 
tiſidus, a native of Germany. 

ANTHOLOGION, the title of the ſervice-book uſed 

* in the Greek church. 

It is divided into twelve months, containing the of- 
fices ſung throughout the year, on the feſtivals of our 
Saviour, the Virgin, and other remarkable ſaints, 

ANTHOLOGY, a diſcourſe of flowers, or of beauti- 
ful paſſages from any authors. 

ANTHOLOGY 1s alſo the name given to a collection of e- 
pigrams taken from ſeveral Greek poets. 
ANTHOLYZA, a genus of the triandria monogynia 
claſs. The calix is tubular, irregular, and bent back; 
the capſule is below the flower. There are four ſpe- 
cies of the antholyza, viz. the ringens, a native of E- 
thiopia; the cunonia, a native of Perſia; the zthio- 
pia, a native of Ethiopia; and the meriana, a native 

of the Cape of Good - Hope. 

ANTHONY, or Knights of ST AxThHoNY, a milita- 
ry order, inſtituted by Albert duke of Bavaria, Hol- 
land, and Zealand, when be defigned to make war a- 

ainſt the Turks in 1382. The knights wore a col- 
ar of gold, made in form of a hermit's girdle, from 
which hung a ſtick cut like a crutch, with a little bell, 
as they are repreſented in Anthony's pictures. 

St AxTHONY's fire, a name ſometimes given to the ery- 


ſipelas. See Exvairttas. 
ANTHORA, 


| ANT 
ANTHO RA, ia botany, the trivial name of a ſpecies of 
aconitum. See AconiTun. 
ANTHORISMUS, in rhetoric, denotes a contrary de- 
ſcription or definition of a thing from that given by 
tze adverſe party. 
 ANTHOS, a Greek term, properly ſignifying a flower, 
but uſed by ſome writers to denote roſemary by way 
of eminence, 
Auruos is ſometimes alſo uſed for the elixir of gold, 
as well as for a medicine extracted frompearls. 
AxTHOs philoſephorum, denotes a certain method of 
tranſmuting metals by vitriol. 
ANTHOSATUM acetum, the vinegar of roſemary 
flowers, 
ANTHOSPERMUM, in botany, a genus of the poly- 
gamia dicecia claſs. The calix of the hermaphrodite 
ower is divided into four parts; it has no corolla; 
the ſtamina are four, and the piſtilli two; the germen 
is below the flower. There are two ſpecies of antho- 
ſpermum, viz. the æthiopicum, a native of Zthio- 
ia; and the ciliare, a native of the Cape of Good- 


pe. | 

ANTHOXANTHUM, in botany, a genus of the dian- 
dria digynia claſs. The calix is a bivalved gluma, with 
one flower; the corolla is bivalved, obtuſe, and with- 
out any awn, There are three ſpecies of anthoxan- 
thum, viz. the odoratum, or ſpring-graſs, a native of 
Britain; the indicum, a native of India; and the pa- 
niculatum, a native of the ſouthern parts of Europe. 

ANTHRACIS, AxTiHRACias, or ANTHRACITIS, 
names promiſcuouſly uſed by ancient naturaliſts for very 
different foſſils, viz. the carbuncle, hematites, and a 
kind of afſteria, See CaxnBuUNCLE, Ge. 

ANTHRACOSIS, in medicine, a corrolive- ſcaly ulcer, 
either in the bulb of the eye or the eye-lids. 

ANTHRAX, a Greck term, literally ſignifying a burn- 
ing coal, uſed by the ancients to denote a gem, as well 
as a diſeaſe, more generally kaown by the name of 
carbuncle. See CarnBuNCLE, 

AxTHRAX is ſometimes alſo uſed for lithanthrax, or 

» pit-coal, See LirxanTHRAX. 

ANTHRISCUS, in botany, the trivial name of a ſpe- 
cies of tordylium See ToxDyLium. 

A 


HROPOGLOTTUS, among zoologiſts, an ap- 


pellation given to ſuch animals as have tongues reſem- 


bling that of mankind, particularly to the parrot kind. 

ANTHROPOGRAPHY, denotes the deſcriptian of the 
human body, its parts, ſtructure, Sc. See Ana- 
TOMY. 

ANTHROPOLATRAF, in church-hiſtory, an appella- 
tion given to the Neſtorians, on account of their wor- 
ſhipping Chriſt, notwithſtanding that they believed 
him to be a mere man. 

ANTHROPOLATRIA, the paying divine honours to 
0 ſuppoſed to be the moſt ancient kind of ido» 
atry. 

ANTHROPOLOGY, a diſcourſe upon human nature, 

AnTHROPOLOGY, among divines, denotes that manner 
of expreſhon by which the inſpired writers attribute 
human parts and paſhons to God. 


ANTHROFOMANCY, a ſpecics of divination, per- 
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formed b —— W — of a human creature. 

ANT HROPO ORPHA, a term formerly given to-the 
primates, or that claſs of animals which have the great- 
eſt reſemblance to the human kind. See NaTuraL 
H1sToryY. 

ANTHROPOMORHISM, among eccleſiaſtical writers, 
denotes the hereſy or error of the Anthropomorphites. 
See the next article, 

ANTHROPOMORPHITES, in church-hiſtory, a ſe& 
of ancient heretics, who, taking every thing ſpoken of 
God in ſcripture in a literal ſenſe, particularly that 
paſſage of Geneſis in which it is ſaid God made man 
aſter his on image, maintained, That God had a 
human ſhape. They are likewiſe called Aude, from 
Audeus their leader. 

ANTHROPOMORPHOUS, an appellation given to 
whatever reſembles the human form, 

ANTHROPOPATHLY, a figure or expreſhon by which 
ſome paſſion is aſcribed to God, which properly be- 
longs only to man. 

ANTHROPOSCOPY, that part of phyſognomy which 
judges of a man's character, Oc. from the lineaments 
of his body, 

ANTHROPOPHAGY, the act of eating human fleſh. 
This horrid practice is ſaid to prevail in ſome parts of 
Africa and America, But it is greatly to be doubted 
if ever ſuch a cuſtom exiſted, 

ANTROPOTHYSIA, the inhuman practice of offering 
human ſacrifices. See SACRIFICE, l 

ANTHUM, ia botany. See Exiriymun, 

ANTHUS, in ornithology, a ſynonyme of the loſcia. 
See LosEia. 

ANTHYLLUS, in botany, a genus of the diadelphia 
decandria claſs. The calix is ventricoſe, and the la- 

umen is roundiſh. There are 10 ſpecies of anthyl- 
us, viz. the tetraphylla, montana, cornicina, lotoi- 
des, barba jovis, heterophylla, cytiſoides, hermaniz, 
and erinacea, all natives of Spain, Italy, and the ſou- 
thern parts of Europe; and the vulneraria, kidney- 
vetch, or lady's finger, a native of Britain. 

ANTHYPOPHORA, in rhetoric, a figure of ſpeech; 
being the counter-part of an hypophora. See Hyro- 
PHORA, 

ANTI, a Greek prepoſition, whuch enters into the com- 

ition of ſeveral words, buth Latin, French, and 
agliſh, in different ſenſes. Sometimes it ſignifies 
before,. as in anti- chamber; and ſometimes oppo/ire or 
contrary, as in the names of theſe medicines, anti- 
ſcorbutics, anti -venereal. 

ANTIADES, in anatomy, a name ſometimes uſed for 
the glands, more uſually called 1%. See p. 296. 

ANTIDIAPHORISTS, in church-hittory, the oppc» 


ſers of the Adiaphoriſts. Sec AptarnonisTs. 


ANTIBACCHIUS, in ancient poetry, a foot conſiſting 
of three ſyllables, the two firſt long, and the laſt one 
ſhort ; ſach is the word ambire. 

ANTIBES, a fea-port town of Provence in France, ſi- 
wated on the Mediterrancan, in E. long. 5*, N. lat. 
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ANTI CAR DIUM, in amiquity, the fame with ſcrobi- 
culum cordis. 


ANTT- 


* 
ANTICHAMBER, an outer chamber for ſtrangers to 


wait in, till the perſon to be ſpoken with is at leiſure. 
ANTICHREsSIS, among civilians, the ſame with what 
in common law is called a m2rtgage. See MORTCAGE. 
ANTICHRIST, among ecclcliaftical writers, denetcs 
a great adverſary of Chriſtlanity, who is to appear upon 
the earth towards the end of the world. He is call- 
ed in ſcripture, The man of /in, the man of perdi- 


tion, &c, 

ANTICH THONES, in ancient geography, an appella- 
tion given to the inhabitants of oppoſite hemiſpheres. 
ANTICOR, or AxTicotur, among farriers, an in- 

flammation in the horſe's throat, being the ſame with 
the quinzy in mankind. 
ANTICOSTE, ao American iſland, ſituated before the 
mouth of the river St Lawrence, in 64* W. long and 


9 52' N. lat. 

ANT ICUS, a term uſed by anatomiſts, importing, that 
the part with which it is joined ſtands before ſome 
others: Thus, we meet with ſerratus anticus, pero- 
nœus anticus, 

ANTIiDESMA, in botany, a genus of the dicecia pen- 
tandria claſs. The calix of the male conſiſts of 5 
leaves ; it has no corolla : The calix of the female is 
entire, gaping a little on one fide ; it has no corolla, 
bur two [tyli, and a double valved capſule incloſed in 
the calix, There is but one ſpecies of the antideſma, 
viz. the alexeteria, a native of India, | 

ANTIDICOMARIANITES, in church-hiſtory, here- 
tics, who' maintained that the Virgin Mary did not 
preſerve a perperual virginity. 

ANTIDOTE, among phyſicians, a remedy taken to 

"event, or to cure the effects of poiſon, Ec. 

ANTIENT, or Ancrewr, a term applied to things 
which exiſted long ago: Thus we tay, ancient na- 
tions, ancient cuſtoms, Cc. 

AXT1ENT, in a military ſenſe, denotes either the enſign, 
or the colours. 

AxT1ExrT, in ſhips of war, the ſtreamer or flag borne 
in the ſtern. | 
ANTIGONIA, the name of two cities, one in Epirus, 
now called Cafire Are, the other in Macedon, now 

Colrgna, 

ANTIHHECTICS, in pharmacy, medicines good in hec- 
tical diſorders. 

ANTILLES, the ſ.me with the Caribbee iſlands. 

ANTILOGARITHM, the complement of a logarith:n. 

ANTILOGY, in matters of literature, an inconſiſtency 
between two or more paſſages of the ſame book. 

ANTILYSSUS Pulvis, a medicine conſiſting of equol 
parts of the lichen cinereus terreſtris, and black pep- 
per, reckoned good to prevent the rabies canina. 

ANTIMETABOLE, in rhetoric, a figure whereby two 
things are ſet in oppoſition to each other, 

ANTIMONARCHICAL, an appellation given to what- 
ever oppoſes monarchial government. Sce Mo- 
NARCHY. 

ANTIMONIALS, in medicine, preparations of anti- 
meny. See AxTimoNxyY, and CHEMISTRY. 

ANTIMONIATED, ſomething impregoated with the 
virtues of antimony, 
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ANTIMONx, in natural hiſtory, one of the femi-me- 


tals. See CHEMiSTRY, title, Of metals. 

ANTINOMIANS, in church-hiſtory, certain heretics 
who firſt appeared about the year 1535 ; ſo called, 
becauſe they rejected the law, as of no uſe under the 
gol N ogra; with other doctrines equally ab- 

urd, 

AITTIOCH, a town of Syria, formerly its capital, but 
now in a ruinous condition; ſituated on the river Oron- 
res, in % E. long. and 36 N. lat. 

ANTIOCHENUM, in botany, a ſpecies of convolvulus. 
See ConvoLvULuUs. 

ANTIPAGMENTA. See AnTEPACMENTA, 

ANTIPATHY, a natural averſion of one body to ano- 
ther, in contradiſtinction to ſympathy, See Sym- 
PATHY. 

ANTIPERISTALTIC motion of the intetines, the re- 
verſe of the periſtaltic motion, See PRRAISTAL TIC. 

ANTIPERISTASIS, in the peripatetic philoſophy, an 
imaginary intention or heightening of any quality by 
the oppoktion of its contrary. 

AN'TIFHONY, in muſic, the name which the Greeks 
gave to that kind of ſymphony which was executed in 
octave or double oftave. It is likewiſe the anſwer 
made by one choir to another, when an anthem is ſung 
berween them. 

ANTIPHRASIS, in rhetoric, a figure by which in ſay- 
ing one thing we mean the contrary. See I ov. 
ANTIPODES, in geography, a name given to thoſe ig- 
habitants of the globe that live diametrically oppoſite 
to one another, I hey lie under oppoſite parallels, and 
oppoſite meridians. They have the ſame elevation of 
their diiferent poles, It is midnight with the one, 
when it is noon-day with the other; the longeſt day 
with the one is the ſhorteſt with the other; and the 
length of the day with the one is equal to the night of 

the other. See GroGraray. 


ANTIPOPE, in the Romiſh church, one elected pope 


in an irregular manner, in oppoſition to another, 

ATIPTOSIS, in rhetoric, a figure which puts one caſe 
for another. See Cave, 

ANTIQUARY, a perſon who ſtudies and ſearches after 
monuments and remains of antiquity. 

There were formerly in the chief cities of Greece 
and Italy, perſons of diſtinction called antiquaries, 
who made it their buſineſs to explain the ancient in- 
ſcriptions, and give every other aſſiſtance in their power 
to ſtrangers who were lovers of that kind of learning. 
There is a ſociety of antiquaries in London, incorpo- 
rated by the king's charter. 

ANTIQUATED, ſomething obſolete, out of date, or 
out of uſe, 

ANTIQUE, in a general ſenſe, ſomething that is an- 
cient : but the term is chiefly uſed by ſculptors, paint- 
ers, and architects, to denote ſuch pieces of their dit- 
frrent arts as were made by the ancient Greeks and 
Romans. Thus we ſay, an antique buſt, an antique 
fat ue, &c. 

ANTIQUITY, fignifies times or ages paſt long ago. 
Thus we ſay, the herces of antiquity, &c. It is often 
uſed for the works or monuments of the ancients. Re- 


ſearches 


ANT 


ſearches into antiquity have frequently been uſeful. 
But theſe reſearches, unleſs they are conducted with 
judgment, are extremely liable to ridicule. 

ANTIRRHINUM, in r genus of the didy- 
namia angioſpermia claſs. e calix conſiſts of ſive 
leaves; che baſis of the corolla is bent backwards, and 
furniſhed with pectoria; the capſule is bilocular, There 
are 14 ſpecies of the antirrhinum, 10 of which are 
natives of Britain, viz. the cymbalaria, or __—_ 
toad-graſs; the elatine, or ſharp-pointed fluellin; the 
ſpurium, or round-leaved fluellin; the arvenſe, or 
corn-blue toad-flax ; the repens, or creeping toad-tlax ; 
the monoſpermum, or ſweet-{melling road-flax ; the 
linaria, or common yellow toad-flax ; the minus, or 
leaſt toad - flax; the majus, or greater ſnapdragon; and 
the orontium, or leaſt ſaapdragon. The linaria is ſaid to 
be cathartic and diuretic; but it is not uſed in the ſhops, 

ANTISAGOGE, in rhetoric, the ſame with conceſſion. 
Sce CONCESSION, | 

ANTISCII, in geography, people who live on different 
ſides of the equator, whoſe ſhadows at noon are pro- 
jected oppoſite ways. Thus the people of the north 
are Antiſcii to thoſe of the ſouth, the one projecting 
their ſhadows at noon toward the north pole, and the 
other toward the ſouth pole. 

. medicines good in ſcotbutical 
caſes. 

ANTISEPTICS, among phyſicians, a denomination 
given to all ſubſtances that reſiſt putreſaction. Such 
as ſalts of all kinds, vinegar, myrrh, ſnake · root, pep- 

r, Ge. 

ANTISTOECHON, in grammar, the uſing one letter 
inſtead of another, as %i for li. 

ANTISTROPHE, in grammar, a figure by which two 
things mutually depending on one another, are reci- 

rocally converted ; as the ſervant of the maſter, the 
maſter of the ſervant. 

AnTisTROPHE, among lyric poets, that part of a ſong 
and dance in uſe among the ancients, which was per- 
formed helote the altar, in returning from weſt to eaſt, 
io oppoſition to ſtrophe. See STROPHE, and Opt. 

ANVITACTA, in church-hiſtory, a branch of Goo- 
ſtics, who held, that God was good and juſt, but that 
a creature had created evil; and conſequently that it is 
our duty to oppoſe this author of evil, in order to a- 
venge God of his adverſary. 

ANTITHENAR, in anatomy, a name given to the ad- 
ductor indicis. See p. 210. 

ANTITHESIS, contraſt, or oppolition of words or 
ſentiments ; as, 

Though gentle, y:1 not dull, 
Streng without rage, without 0 erflaving full. 

ANTITHET), denotes cither a quality or thiag ſet in 
oppoſition to its contrary. 

ANTITHETARIUS, in law, a perſon who endeavours 
to acquit himſelf by charging the accuſer with the 
ſame fact. 

ANTITRAGUS. myſcu/us, in anatomy, a muſcle of 
the ear, See p. 295, Pal. 5. 

ANTITRINITARIANS, a general name given to all 
VOh. I. 1. 1 | 3 
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thoſe who deny the doctrine of the Trinity, and par- 
ticularly to the Arians and Socinians. 

ANTII IPE. among cccleſiaſtical wiiters, denotes a 
type correſponding to ſome other type or figure. 

AN1IVARI, a ſea- port town of Albania, ſituated on 
the gulph of Venice, in 19® 40 E. long. and 42* 10 
N. lat. It is ſubje to the T] ucks. 

AN | IVETRIA, a province or ſubdiviſion of Terra 
Firma, in South America, lying ſouthwards of Car- 
thagena. 

ANTLER, among ſportſmen, a ſtart or branch of a 
deer's atvre, 

Brow-AnTtLu:&, denotes the branch next the head; and, 

Beri-AnTLER, the branch next above the brow-antler. 

ANTOEC I, in geography, thoſe inhabitants of the 
earth who live under the ſame meridian, and at the 
ſame diſtance from the equator; the one toward the 
north, and the other toward the ſouth. Hence they 
have the ſame longitude ; and their latitude is alſo 
the ſame, but of a different denomination, | hey are 
in the ſame ſemicircle of the meridian, but oppoti:c in 
paralleis They have preciſely the ſame hours of the 
day and night, but oppoſite ſeaſons ; and the night of 
the one is always <qual to the day of the other. 

ANTONIAN Waters, medicinal waters of Germany, 
very pleaſant to the taſte, and eſteemed good in many 
chronic and hypochondriac caſes. 

ANTONIO, one of the Cape de Verd iſlands, ſubje& to 
the Portugueſe, and ſituated in 26* W. long. and 18 
N. lat. 

ANTONOMASIA a form of ſpeech, in which, for a 
proper name, is put the name of ſome dignity, office, 

oieihon, ſcience, or trade; or when a proper name 
is put in the room of an appellative, Thus a king is 
called his majeſty: a nobieman, his lordſhip. We 
ſay the philoſopher inſtead of Ariſtotle, and the ora» 
tor for Cicero: Thus a man is called by the name of 
his country, a German, an Italian; and a grave man 
is called a Cato, and a wiſe man a Solomon, 

ANTRIM, the moſt north-eaſt county of Uliter, in 
the king om of Ireland, It is al o the name of the 
chicf town of the aforeſaid county, ſituated at the 
north en of Lochneah, in o 26' W. long. and 54* 
45” N. lat. 

AxTRUm, among anatomiſts, a term uſed to denote ſe- 
veral cavities of the body; as the antrum highmoria- 
num, or that in the maxillary or jaw-bone, Oc. See 
p. 162. par. 2. 

ANTWERP, « beautiful city of the Auſtrian Nether- 
lands, and capital of the mirquiſate of the ſame name, 
It {tands on the caitern ſhore of the river Scheld, a- 
bout 25 miles north of Bruflels, ard in 415 E. 
long. and 51* 15' N. lat. 

ANTYKX, in aatiquity, Cenotes the circumference, or 
ourermolt round of a ſhield. 

ANVIL, an iron inſtrument on which ſmiths hammer or 
forge their work, and is uſually mounted on a firm 
weaden block. | 

ANUS, in anatomy, the extremity of the inteſtiavm rec · 
tum, or orifice of the fundament. See p. 261. 18.7 


4 © AN- 


N 
| 
{ 
| 
ö 
1 
| 
i 


4 P E 
ANWEILLER, a ſmall city of France, in the Lower 
Alſace, upon the river Queich. 


ANZ AR, a city of Turqueltan, near Catai, where Ta- 


merlane died. 

ANZERMA, a town of 8. America, in the kingdom 
of Popajan, upon the river Cauca, ſituated in 47? 
W. long. aud 4? S. lat. 

ANZUGUI, a town in the iſland of Japan, upon the 
bay of Mecao. 

AONIDES, in 'mythology, one of the many appella- 
tions of the muſes, fo called from Aonia, a part of 
ancient Bœotia. 

AORIST, among grammarians, a tenſe peculiar to the 
Greek language, comprehending all the tenſes, or 
rather expreſſing an action in an indeterminate man- 
ner, without any regard to pait, preſent, or future. 

AOUST, a town of Piedmont ia Italy, capital of the 
duchy of the ſame name, ſituated about 50 miles 
north of Turin, in 7 10' E. long. and 4345 N. lat. 

APAGOGICAL Demonſtration, an indirect way of 

roof, by ſhewing the abſurdity of the contrary. 

APALACHIAN Mauntains, a ridge of mountains of 
N. America, lying weſtward of the Britiſh plantations, 
and extending from 30® to 40? N. lat. 

APAMEA, or Hama, a town of Syria, ſituated on the 
river Orontes, in 38“ 3o' E. long. and 34 N. lat. 


AFPAMEA is alſo the name of a town of Phrygia, upon 
tte river Marſyas; of a town of Midia, confining up- 


on Parthia; and of a town of Bithynia, called by the 
Turks Myrlza. 

APANAGE, or Ar EX NAC, in the French cuſtoms, 
Jands aſhgned by a ſovereign for the ſubſiſtence of his 
younger wy which revert to the crown upon the fail- 
ure of male iſſue in that branch to which the lands are 
granted. i 

APARINE, in botany, a ſynonime of the utricularia 
and ſeveral other plants. 

APATHY, a term in philoſophy, denoting an utter pri- 
vation of paſſion, and an inſenſibility of pain. Thus 
the Stoics affected an entire apathy, ſo as not to be 
ruffled, or ſenſible of pleaſure or pain. 

APATIZATIO, a law-term, ſignifying an agreement. 

APATURIA, in Grecian antiquity, an Athenian fefti- 
val, kept in honour of Bacchus, It was during this 
{olemnity that the young 3 were regiſtered in the 
reſpective wards of their fathers. 

APE, the Engliſh name of the fimia or monkey. See 
S1miA. 

APELITES,: Chriſtian heretics in the ſecond century, 
who affirmed that Chriſt received a body from the four 
cements, which at his death he rendered back to the 
world, and ſo aſcended into heaven without a body. 

APENE, in antiquity, the chariot in which the images 
of the gods were carried on ſolemn occaſions. 

APENNAGE., in the French cuſtoms, Sec Ar ANAG. 

APENNINE, a vaſt ridge of mountains, which runs 
through the middle of all Italy, from Savona, te the 
very \treight that ſeparates Italy from Sicily. 


APENRADE, a town of Sleſwic, or S. Jutland, ſitu- 


ated on a bay of the Baltic ſea, in 10 E. long. and 
55* N, lat. 
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APENZEL, a town of Switzerland, capital of the can- 
ton of the ſame name, and ſituated in 9 E. long. 
and 47* 30' N. lat. 

APEPSY, in medicine, denotes crudity, or a bad dige- 

eſtion. a 

APER, in zoology, a ſynonime of the ſus ſcroſa. See 
Sus. 1 

Ares is likewiſe a trivial name of a ſpecies of Zeus. 
See Zevs, | 

APERIENTS, in the materia medica, an appellation 
given to ſuch medicines as facilitate the circulation of 
the humours by removing obſtructions, 

The five greater aperient roots of the ſhops are 
ſmallage, fennel}, aſparagus, parſley, and butcher's 
broom; as the five lefler ones are graſs, madder, e- 
ryngo, capers, and chammoc. 

APERTURE, the opening of any thing, or a hole or 
cleft in any continuous ſubject. . 

ArERTURE, in geometry, the ſpace between two right 
lines which meet in a point and form an anęle. 

ArERTURE, in optics, a round hole in a turned bit of 
wood or plate of tin, placed within the fide of a tele- 
ſcope or microſcope, near to the obje&-glaſs, by means 
of which more rays are admitted, and a more diſtinct 
appearance of the object is obtained, : 

ArERTURES, Or APERT1ONS, in archite&ure, are uſed 
to ſignify doors, windows, chimneys, Oc. 

APERTURA tabularum, in law-books, the breaking 
open a laft will and teſtament. 

ArtxTurA ſeudi, in the civil law, ſignifies the loſs of 
a feudal tenure, by default of iſſue to him to whom 
the feud was firſt granted. 

APETALOSE, or AytTALoOvs, among botaniſts, an 
app given to ſuch plants as have no flower- 
eaves, ; 

APEX, in antiquity, the creſt of a helmet, but more 
eſpecially a kind of cap worn by the flamens. 

Arkx, among grammarians, denotes the mark of a long 
ſyllable, falſely called a long accent. 

APHACA, in botany, a ſynonime of the lathyrus. Sec 
LaThyrvs. 

APHARESIS, in grammar, a figure by which a letter 
or ſyllable is cut off from the beginning of a word. 
Aruxaksis, that part of ſurgery which teaches to take 

away ſuperfluities, 5 

APHANES, in botany, a genus of the tetrandria digy- 
nia claſs. The calix is divided into eight parts; it 
has no corolla; and has two naked ſeeds. There is 
only one ſpecies of aphanes, viz. the arvenſis, or pur- 
ſley-piert, a native of Britain. 

APHELIUM, or Arpxs8L1ow, in aſtronomy, is that 
_ in any planet's orbit, in which it is furtheſt di- 
tant from the ſun, being that end of the greater axis 
of the elliptical orbit of the planet molt remote from 
the focus where the ſun is. 

APHIS, in zoology, a genus of inſects belonging to the 
order of inſecta hemiptera. The roſtrum or beak of 
the aphis is inflected; the antennæ or feelers are long- 
er than the thorax; it has four ere wings; the feet 
are of the ambulatory kind; and the belly often ends 
in two horns, There are 33 ſpecies of the aphis, all 
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of which are inhabitants of particular plants; and 
from this circumſtance their trivial names are taken; 
as aphis ribis, ulmi, roſe, &c. 

APHORISM, a maxim, or principle, of a ſcience; or 

a ſentence which comprehends a great deal in a few 
words, | 

APHRATIC, in the maritime affairs of the ancients, 
were open veſſels, without any decks. 

APHRODISIA, in antiquity, feſtivals kept in honour 
of Venus, the moſt remarkable of which was that ce- 
lebrated by the Cyprians. 

APHRODISIACS, among phyſicians, medicines which 
increaſe the quantity of ſeed, and create an inclination 
to venery. 

APHRODITA, in 2o9!ogy, an inſect of the order of 
vermes molluſca. The body of the aphrodita is oval, 
with many ſmall tentacula or protuberances on each 
ſide, which ſerve as fo many feet: The mouth 1s cy- 
Iyndrical, at one end of the body, and capable of be- 
ing retracted, with two briltly tentacula, There are 
four ſpecies of this infe&t, viz. 1. The aculeata, with 
32 tentacula, or feet, an inhabitant of the European 
ſeas, See Plate XXII. fig. 4. This figure is taken 
from the life, It was found en the ſhore of the frith of 
Forth, about a mile eaſt from Leith, by Dr Letſom, 
and by him communicated to the proprietors of this 
work, Johnſton, Seba, and other authors, have given 
figures of the aphrodita ; but they are not ſo accurate 
as could be wiſhed, 2. The ſcabra, of an oblong 
ſhape, ſcabrous on the back, with about 20 tentacula, 
3. The ſquamata, with 24 feet, and ſcaly on the back. 
4. The imbricata, is very like the former, only its 
{cales are more glabrous, 

APHRODITES, the lame with gemma veneris. See 
Grun. 

APHRONITRE, in natural hiſtory, a vame given by 
the ancients to à particular kind oi natrum. 

 APHTHX, in medicine, ſmall, round, and ſuperficial 
ulcers ariſing in the mouth, The principal feat of 
this diſeaſe, is the extremity of the excretory veſſels, 
ſalival glands, and, in ſhort, all glands that furniſh a 
humour like the ſaliva, as the lips, gums, Sc. 

APHUA cebiter, in ichthyology. See Gourvs, 

APHYLLANTHES, or Bu e Montpelier Pixx, in bo- 
tany, a genus of the hexandria monogynia claſs, There 
is but one ſpecies, viz. the monſpelienſis, which grows 
in the high grounds near Montpelier, It is extreme- 
ly like the juncus, only the flower has a corolla, 

APTARY, a place where bees ate kept. 

APIASTELLUM, or Ar1a5sT&un, in botany, Sce 
Mrs. | 

APIASTER, in ornithology, the trivial name of a ſpe- 
cies of the merops. See Mrrors. 

APICES, in botany, the ſame with anthere, See Ax- 
THER. 

APIOS, it botany, Sce GLycixs. 

APIS, or the Bux, in zoology, a genus of inſects belorg- 
ing to the order of inſecta hymenoptera. The mouth 
is furniſhed with two jaws, and a proboſcis infolded in 
a double ſheath ; the wings are four in number, the 
tuo foremaſt covering thoſe behind whe: at reſt: In 
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the anus or tail of the females and working bees, which 
are of no ſex, there is a hidden ſting. Lionzus enume- 
rates no lefs than 55 ſpecies of the apis, viz. 1. The 
longicornis, or hairy yellow bee, with thread-like feel- 
ers, about the length of its body. 2. The tumulorum, 
or black bee, with yellow feet and jaws, and thread- 
like feelers, about the length of the body. 3. "The cla- 
vicornis, or black bee, with clavated feelers, about the 
length of its body, and two yellow belts round the belly. 
4. The centuncularis, or black bee, having irs belly co- 
vered with yellow down. The neſts of this ſpecies are 
made of roſe-leaves curiouſly plaited in the form of a 
matt or quilt, 5. The cineraria, or black bee, with a 
white hairy breaſt, and a greeniſh belt round*the belly. 
The above five ſpecies are all natives of Europe. 6. The 
mexicana, is a browniſh bee, with bluith wings, and ve- 
ry large. Ir is a native of America. 7. The carbona- 
ria, or reddiſh bee, with darkiſh green wings; it is about 
the ſize of the melleſica, or common honey-bee, and is 
found in Africa. 8. The retuſa, or black bee, has its 
legs covered with down. 9. The rufa, or brownith bee, 
with a white front and duſky belly. 10. The bicornis, 
bas two horns on its front, a black head, and a hairy 
belly. 11. The maxilloſa, or black bee, with promi- 


nent jaws, ſhort feelers, and a cylindrical belly, covered 


with a yellow down, 12. The truncprum, or black 
{mooth bee, with a White hairy front, and a yellow bel- 
ly edged with white, 13. The floriſomnis, or black 
bee, with a cylindrical incurvated belly, having tuo 
tooth-like protuberances at the anus, and a kind of 
prickles on the hind-legs. This bee fIeeps in flowers. 
1.;. The dentata, or ſhining green bee, with black 
wings, and a Kind of teeth on the hind thighs. "The 
tongue of this bee is almoſt as long as its body. Ihe 
nine laſt ſpecies ate all natives of Europe. 15. The 
cordata, or ſhining green bee, with a belly ſhaped like a 
heart, and wings of a glaſs-colour, It is a native of 


the Indies. 16. The helvola, is an oblong reddiſh bee, 


with a white belly. 17. The fabriciana, or black bee, 
with an iron-coloured belly, and two yellow ſpots. 
18. The ſuccin&a, bes a yellow hairy breaſt, a black 
belly, and four white belts, The laſt three are natives 
of Europe. 19. The zonata, is browniſh and hairy, 
with four bluiſh belts on the belly. Icts a native of the 
Indies. 20. The #nca, is hairy, and of a copper colour. 
21. The czrulelcens, is browniſh and hairy, with @ 
greeniſh belly, margined wich white icdentations, 

22. The mellefica, or honey-bee, is ſurniſhed with dow- 
ny bairs, a duiky-colovred breaſt, and browniſh belly; the 
tibio: of the hind-legs are ciliated, and tranſverſely ſtreak - 
ed on the inſide. Each foot of this bee terminates in two 
hooks, with their points oppolite to each other; in the mid- 
dle of theſe hooks there is a little thin appendix, which, 
when unfolded, enables the bees to faſten themfelves to 
glaſs or the moſt poliſhed bodies, This part they Hkewile 
employ for collecting tha ſmall articles of wax which 
they find upon flowers, ans! for tranſmitting them to the 
middlemoſt joint of the two hinder feet; in which there is 
a little cavity, in the ſhape of a narrow ſpoon, forrourded 
by a number of haits. When they have loaded their 
tingls with wax, . they unmediately carry it off to the 
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hive. The queen and drones, who never collect wax in 
this manner, have no ſuch cavity. The belly of he bee 
is divided into fix rings or joints. In the inſide of the 


belly there is a ſmall bladder or reſervoir, in which the 


honey is collected, after having paſſed through the pro- 
boſcis and a narrow pipe which runs through the head 
and breaſt. This bladder, when full of honey, is about 
the ſize of a ſmall pea. The ſting is ſituate at the extre- 
mity of the belly: It is a horny ſubſtance, and hollow 
within, for tranſmitting the venomous liquor, which hes 
in a bladder ncar the anus, into the wound. The (tin 
is penerally left in the wound, and frequently draws 2 
ter it the poiſon - bag. 

As the melleſica, or hovey-bee, is both an uſeful in- 
ſet, and endowed with peculiar inſtincts, we ſhall give 
a particular account of its nature ana economy. 

The queen is the only female in a hive; ſhe is' di- 
Ringuilhed from the others by being taller, more of an 
oblong figure, ard having ten joints in each feeler, She 
is likewiſe furniſhed with a ſting. The fuci, males, or 
drones, are commonly about 1600 in a hive; they have 
no ſting, and their feclers have eleven joints. The o- 
perariz, {padones, or working bees, are ſometimes 
20,000 in a hive; they have ſifteen joints in their feel- 
ers, and are armed with (tings. 

After a new ſwarm is formed, the bees immediately 
begin to form their cells. They begin their work at the 
upper part of the hive, and continue it downwards, and 
from one ſide to the other. It is not eaſy to diſcover 
the particular manner of their working; for, notwith- 
landing the many contrivances uſed for this purpoſe, 
there are ſuch numbers in continual motion, and ſucceed 
one another with ſach rapidity, that nothing but confu- 
ſion appears to the light. Some of them however have 
been obſerved carrying pieces of wax in their talons, and 
running to the places where they are at work, upon the 
combs. Theſe they faſten to the work by means of the 
ſame talonz. Each bee is employed but a very ſhort 
time in this way ; but there is fo great a number of them 
that go on in a conſtant ſucceſſion, that the comb increa- 
ſes very perceptibly. Beſides theſe, there are others 
that run about beating the work with their wings and 
the hinder part of their body, probably with a view 10 
make it more firm and ſolid. 

"The order they obſerve in the conſtruction of their 
cells is this: They begin with laving the baſis, which is 
compoſed of three rhoa:nbus's or lozenges, They build 
Grit one of the rhombus's, and draw faces on two of its 
fides; they then add a ſecond rhombus to the firſt in a 
certain inclination, and draw two new faces on its two 
Gdes ; and, laſt of all, they add a third rhombus to the 
two firlt, aud raiſe on the two external fides of this 
rhombus two other faces; which completes the cell of an 
hexagonal figure. 

\Whil{t part of the bees are occupied in forming the 
cells, others are employed in perfecting and polithing 
thoſe that are new-modelled. T his operation is per form- 
ed by their talons, taking off every thing that is rough 
and uneven. Theſe poliihers are not fo defultory in 
their operations as thoſe that make the cells; they work 


dong acd diligently, never intermitting their labour, ex- 
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ceptirg to carry ont of the cell the particles of wax 
which they take off in poliſhing. Theſe particles are not 
allowed to be loft; others are ready to receive them from 
the poliſhers, and to employ them in ſome other part of 
the work. | 

Each comb has two rows of cells oppoſite to each o- 
ther, which have their common baſes. The thickneſs 
of every comb is ſomething leſs than an inch, and the 
depth of the cells is about five lines, Almoſt all the 
combs are built with cells of this ſize; except a ſmall 
number of a larger kind, that are deſtined for the worms 
that produce. drones. 

The baſes of all the combs are placed at ſuch a di- 
ſtance from one another, that, when the cells are finiſhed, 
there is only a ſpace left ſufficient for the paſſage of two 
bees abrealt. Theſe combs are not continued from top 
to bottom, but are often interrupted, and have openings 
from one paſſage to another, which give a more eaſy and 
ſhorter communication, 

The queen-bee is generally concealed in the moſt ſe- 
cret part of the hive, and is never viſible but when ſhe 
lays her eggs in ſuch combs as are expoſed to ſight. 
When ſhe does appear, ſhe is always attended by ten or 
a dozen of the common ſort, who form a kind of rerinue, 
and follow her where-ever ſhe goes with a ſedate and 
grave tread. Before ſhe lays her eggs, ſhe examines the 
cells where ſhe deſigns to lay them; and if ſhe finds that 
they contain neither honey, wax, nor any embrio, ſhe 
introduces the poſterior part of her body into a cell, 
and fixes to the bottom of it a ſmall white egg, which is 
compoſed of a thin white membrane, full of a whitiſh 
liquor. In this manner ſhe goes on, till ſhe fills as many 
cells as ſhe has eggs to lay, which are generally many 
thouſands. After the eggs lie four days in the cells, 
they appear in the form of ſmall caterpillars z and gene- 
rally he twitted round, ſo that the two extremities touch 
each other, The bees then ſupply them with a little ho- 


ney for food, the quantity of which they increaſe till the 


eighth day from the birth of the caterpillar. After this, 
the bees diſcover no more care about their young ; but 
ſtop up the mouths of the cells with wax. The embrios 
lie in this ſtate rwelve days, during which time they un- 
dergo ſurpriſing changes. They ſirſt change their ſituation 
in the cells, and inſtead of being rolled up, they extend 
themſelves along, and place their heads towards the 
mouth of the cell; after this, the head of the worm be- 
gins to have a ſmall extenſion, which is the rudiment of 
the proboſcis : Upon the head there is likewiſe a black 
point, and at a little diltance from this point, a black 
{treak upon the back: The firſt lineaments of the feet 
likewiſe appear ; but they are very ſmall. After the head 
is formed, and the proboſcis lengthened, all rhe other 
parts diſplay themſelves ſucceſſively; fo that the whole 
worm or embrio is changed into an «urclia or nymph, 
which is the fly almoſt perfect, except that it is yet white 
and ſoft, and wants that cruſt with which it is afterwards 
covered By this transformation the worm is ſtripped of 
a white thin pellicle, which adheres to the ſides of the 
cell, The voung bee being ſtripped of this pellicle, and 
all the parts being unfolded by degrees, and changed 
through ſucceſſiye colours from yellow to black, arrives 

at 
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at perfection on the twentieth day; when ſhe cuts, with 
her jaws or talons, the covering of wax upon the mouth 
of the cells, and iſſues out. When the young bees firſt 
get out of the cell, they appear drowſy, but ſoon acquire 
agility and command of their members; for they have 
often been obſerved to go to the fields, and return loaded 
with wax the ſame day that they iſſued from the cells. 
As ſoon as a yeung bee quits its cell, one of the old 
ones takes off the wax-cover, and kneads and employs 
the wax for ſome other purpoſe : Another of them repairs 
and cleanſes the cell, removing the pellicle and other 
ſordes which was left by the young one. 

It was obſerved above, that bees collect their wax 
from the pollen or farina of flowers, and carry it to the 
hive. When they arrive there, they ſupport themſelves 
on their two fore-feet, and make a buzz with their wings, 
thereby warning the bees within to aſſiſt them to unload; 
which they inſtantly do, each raking a ſmall portion of 
the wax from the hinder-legs of the loaded ones, till the 
whole be exhauited. The wax is not only employed for 
the original conſtruction of the combs and cells, but is 
collected and laid up in confiderable quantities for the 
purpoſes of repairing any damage that may happen to the 
works during the winter, when they have no opportuni- 
ty of collecting it in the fields, and likewiſe ro ſtop up 
the mouths of the cells when full of honey or embrios, 
Bees have often been obſerved to dilute their wax, when 
too hard, by means of ſome liquor or ſaliva which they 
_ upon it, in order to render it ſoft ang pliable for 

e. 

The honey, as well as the wax, is collected from 
flowers. The honey, however, is extracted from a diffe- 
rent part of the flower, In the flowers of many plants 
there are nectaria, or nectariſcrous glands, which fecret 
from the plant a pure tranſparent liquor, reſembling vir- 
gin-honey both in taſte and appearance, excepting that 
n is thinner. Perhaps all the change that this nectarife- 
rous juice undergoes, by being ſucked up, and depoſited 
in the honey-bag of the bee, is, that the more watery parts 
may probably be abſorbed during the ſmall time it remains 
there. The heat of the hive, after it is depoſited in the 
cells, will {till evaporate more of the watery parts, and 
bring it to the conſiſtence of honey. 

When a bee is collecting honey, ſhe no ſooner lights 
vpon a flower than ſhe extends her proboſcis, and ſucks 
up what ſhe can find: If ſhe cannot find a ſufficient 
quantity to fill her bag in one flower, ſhe immediately 
flies to another, and thus goes on till ſhe has filled it. 
She then retires to the hive, goes to the cell, diſgorges 
the honey, and again returns to the fields in queſt of 
more. As the quantity carried home by one bee is but 
ſmall, it requires the labour of many to fill a cell with 
honey. When the cells are full, they arc immediately 
cloſed up with wax, if deſigned for winter-proviſion ; if 
bot, they are allowed to remain open for the common 
nouriſhment of the ſwarm. 

Beſides theſe capital inſtinAts of bees, they are poſ- 
ſeſſed of others, ſome of which are equally neceſſary for 
their preſervation and happineſs. They anxiouſly pro- 
vide againſt the entrance of inſets into the hive, by glu- 
ing up with wax the ſmalleſt holes in the ſkep. Some 
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ſtand ds centinels at the mouth of the hive, to prevent in - 
ſects of any kind from getting it. Bur if a ſnail, or other 
large inſect, ſhould get in, gotwithſtauding all reliſtance, 
they ſting it to death, and then cover it over with a coat of 
wax, to prevent the bad ſmell or maggots which might 
_ from the putrefaction of fuch a large animal. 
are ſeldom overtaken with bad weather; they 
ſeem to be warned of its appearance by ſome particular 
feeling. Cold is a great enemy to them. To defend 
elves againſt its effects during a cold winter, they 
croud together in the middle of the hive, and buzz a- 
bout, and thereby excite a warmth which is often per- 
ceptible by laying the hand upon the glaſs-windows cf 
the hive. They ſeem to underſtand one another by the 
motions of their wings. When the queen wants to quit 
the hive, ſhe gives a little buzz, and all the others un- 
mediately follow her example, and retire along with her. 
They expell the drones before the winter, ſo that, of 
ſeveral hundreds in a hive, not one can be ſeea after the 
month of October. This expulſion always occaſions a 
furious battle berween the drones and the working bees ; 
bur = latter being greatly ſuperior in aumber, always 
prevail. 

With regard to Hives, thoſe made of ſtraw are the 
beſt, on many accounts: They are not liable to be over- 
heated by the rays of the fun; they keep out cold bettet 
than wood or any other materials; and the cheapneſs 
renders the purchaſe of them eaſy. As the ingenious 
Mr Wildman's hives are reckoned to be of a preterable 
conſtruction to any other, we ſhall give an account of 
them in his own words. 

+ My hives,” ſays he, “ are ſeven inches in height, 
and ten in width. The ſides are upright, ſo that the 
top and bottom are of the ſame diameter. A hive 
10 s nearly a peck. In the upper row of ſtraw, there 
is a hoop of about half an inch in breadth, to which 
« are nailed five bars of deals, full a quarter of an inch 
„in thickneſs, and an inch and quarter wide, an half 
« an inch aſunder from one another; a narrow ſhort 
„% bar is nailed at each fide, half an inch diſtant from 
the bars next them, in order to fill up the remaining 
parts of the circle; ſo that there are in all ſeven bars 
of deal, to which the bees fix their combs. The ſpace 
«- of half an inch berween the bers allows a ſufficient and 
* — paſſage for the bees from one hive to another, In 
« order to give great ſteadineſs to the combs, ſo that, up- 
on moving the hive, the combs may not f.ll off, 6. 
« incline out of their direction, a ſtick Gould be run 
„ through the middle of the hive, in a direction directly 
* a crots the bars, or at right angles with them, When 
the hives are made, a piece of wood ſhould be worked 
„into the lower row of (ſtraw, long cnough to allow 
« a door for the bees, of four inches im length, and 
„half an inch in height. 

„The proprictor of the bees ſhould provide himſelf 
« with ſeveral flat covers of (traw, worked of the fame 
«« thickneſs as the hives, and a foot in diameter, that fo 
it may be of the ſame width as the outhde of the hives, 
„ Refore the cover is applied to the hive, a piece of 
« clean paper, of the ſize of the top of the hive, ſhould 
« be laid over it, and a coat of cow-dung, which is the 
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leaſt apt to crack of any cement eaſily to be obfained, 
ſhould be laid all round the circumference of the have, 
Let the cover be laid upon this, and made faſt to the 
hive with a packing-needle and pack-thread, ſo that 
neither cold nor vermin may eater, 
Each hive ſhould ſtand ſingle on a piece of deal, or 
other wood, ſomewhat larger than the bottom of the 
hive : That part of the ſtand which is at the mouth of 
the hive ſhould project ſome inches, for the bees to reſt 
on when they return from the field, This ſtand ſhould 
be ſupported upon a ſingle poſt, two and a half feet 
high; to which it ſhould be ſcrewed very ſecurely, 
that bigh winds, or other accidents, may not blow 
down both ſtand and hive. A quantity of foot mixed 
with barley-chaff ſhould be ſtrewed on the ground 
round the poſt, which will effectually prevent ants, 
ſlugs, and other vermin, from riſing up to the hive, 
The ſoot and chaff ſhould, from time to time, be re- 
newed as it is blown or waſhed away: Though, as it 
is ſheltered by the ſtand, it remains a conſiderahle time, 
eſpecially if care be taken that no weeds riſe through 
it. Weeds, indeed, ſhould not be permitted to rife 
near the hive, for they may give ſhelter to vermin 
which may be hurtful to the bees, 

The ſtands for bees ſhould be four yards aſunder ; 
or, if the apiary will not admit of ſo much, as far a- 
ſunder as may be, that the bees of one hive may not 
interfere with thoſe of another hive, as is ſometimes 
the caſe, when the hives are near one another, or on 
the ſame: ſtand: For the bees, miſtaking their own 
hives, light ſometimes at the wrong door, and a fray 
enſues, in which one or more may loſe their lives. 
„The perſon who intends to erect an apiary, ſhould 
purchaſe a proper number of hives at the latter part of 
the year, when they are cheapeſt. The hives ſhould 
be full of combs, and well (ſtored with bees. The 
purchaſer ſhould examine the combs, in order to know 
the age of the hives. The combs of that ſeaſon are 
white, thoſe of the former year are of a darkiſh yel- 
low; and where the combs are black, the hives ſhould 
be rejected, begauſe old hives are moſt liable to ver- 
min and other accidents, 

If the number of hives wanted were not purchaſed in 
the autumn, it will be neceſſary.to remedy this neglect 
after the ſeverity of the cold is paſt in the ſpring. At 
this ſeaſon, bees which ate in good condition will get 
into the fields early in the morning, return loaded, 
enter boldly, and do not come out of the hive in bad 
weather ; 2 when they do, this indicates they are 
in great want of proviſions. They are alert on the 
leaſt diſturbance, and by the * of their humming 
we judge of their [trength. They preſerve their hives 
free from all filth, and are ready to defend it againſt 
every enemy that approaches, 
The ſummer is an improper time for buying bees, 
becauſe the heat of the weather ſoftens the wax, and 
thereby renders the combs liable to break, if they are 
not very well ſecured. The honey too being then 
thinner than at other times, is more apt to run out 
of the cells; which is attended with a double diſad- 


vantage, namely, the loſs of the honey, and the daub- 
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ing of the bees, whereby many of them may be de- 
ſtroyed. A firſt and ſtrong ſwarm may indeed be 
purchaſed ; and, if leave can be obtained, permitted 


to ſtand in the ſame garden till the autumn; but if 
« leave is not obtained, it may be carried away in the 
„ night after it bas been hived, | 

I ſuppoſe, that in the ſtocks purchaſed, the bees 
are in hives of the old coaſtruction. The only direc- 
tion here neceſſary is, that the firſt ſwarm from theſe 
** ſtocks ſhould be put into one of my hives; and that 
another of my hives ſhould in a few days be put under 
the old ſtock, in order to prevent its ſwarming again.“ 
Bees never ſwarm till the hive be roo much crouded 
by the young brood. It is this circumſtance that indu- 
ces a part of the hive to think of finding a more commo- 
dious habitation. With this view they fngle out a queen 
from among the young, with whom they take wing; 
and where-ever ſhe leads, the reſt follow. They firit 
begin to ſwarm in May, or in the end of April, but ear- 
ler or later according to the warmth of the ſeaſon. 
They ſeldom ſwarm before ten in the morning, and ſel- 
dom later than three in the afternoon. We may know 
when they are about to ſwarm, by cluſters of them hang- 
ing on the outſide of the hive, and by the drones appear- 
ing abroad more than uſual] : But the moſt certain ſign is, 
when the bees refrain from flying into the fields, though 
the ſeaſon be inviting, Juſt before they take flight, there 
is an uncommon filence in the hive; after this, as ſoon as 
one takes flight, they all follow. Before the ſubſequent 
ſwarmings, there is a great noiſe in the hives, which is 
ſuppoſed to be occaſioned by a conteſt whether the young 
or the old queen ſhould go out. When the bees of a 
ſwarm fly too high, they are made to deſcend lower, by 
throwing handfals of ſand or daſt among them, which 
they probably miſtake for rain, For the ſame purpoſe, 
it is uſual to beat on a kettle or frying-pan : This prac- 
tice may have taken its riſe from obſerving that thunder 
or any great noiſe prompts ſuch bces as are in the fields 
to return home. - 

When the bees ſettle in ſwarming, they collect them- 
ſelves in a heap, and hang to each other by their feet. 
When they ſettle in two ſeparate diviſions, it generally 
procceds from there being two queens in the ſwarm. In 
that caſe, each cluſter of them may be hived ſeparately ; 
or one of the queens muſt be deſtroyed, to prevent the 
commotions which the bees would raiſe in order to de- 
ſtroy her. All the motions and ſettling of a ſwarm are 
directed by the queen, If ſhe be weak, and fall to the 
ground, the whole ſwarm fall down along with her; if 
ſhe reſt upon a branch of a tree, they accompany her; 
and if the queen be caught into a hive, the ſwarm will 
inſtantly follow her. When a ſwarm is too few in num- 
ber for a hive, another may be added, provided the queen 
belonging to it be deſtroyed. If that precaution be not 
taken, a battle will enſue, in which nat only one of the 
queens is killed, but frequently a great many of the 
working bees. . 

Several methods of taking the wax and honey, with- 
out deſtroying the bees, have of late been practiſed Mr 
Wildman's ſcems both to be the caſieſt and ſafeit: Re- 
„move (ſays he) the hive from which you would =_ 
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the wax and honey into a room, into which admit bur 
little light, that it may appear at firſt to the bees as if 
it was late in the evening. Gently invert the hive, 

lacing it between the frames of a chair, or other 
ſteady ſupport, and cover it with an empty hive, keep- 
ing that fide of the empty hive raiſed a little which is 
next the window, to give the bees ſufficient light to 
ger up into it. While you hold the empty hive, ſtea- 
dily aer on the edge of the full hive, between 
your fide and your left arm, keep ſtriking with the 
other hand all round the full hive from top to bottom, 
in the manner of beating a drum, ſo that the bees 
may be frightened by the continued noiſe from all 
quarters; and they will in conſequence mount out of 
the full hive into the empty one. Repeat the ſtrokes 
rather quick than ſtrong round the hive, till all the 


bees are got out of it, which in general will be in a- 


bout five minutes. It is to be obſerved. that the fuller 
the hive is of bees, the ſooner they will have lefr it, 
As ſoon as a number of them have got into the empty 
hive, it ſhould be raiſed a little from the full one, 
that the bees may not continue to run from the one to 
the other, but rather keep aſcending upon one another, 
«« So ſoon as all the bees are out of the fall hive. the 
hive in which the bees are muſt be placed on the ſtand 
ſrom which the other hive was taken, in order to 
receive the abſert bees as they return from the fields, 
« If this is done early in the ſeafon, the operator 
ſhould examine the royal cells, that any of them that 
have young in them may be ſaved, as well as the combs 
which have young bees in them, which ſhould on no 
account be touched, though, by ſparing them, a good 
deal of honey ſhould be left behind, Then take out 
the other combs with a long, broad, and pl able knite, 
ſach as the apothecaries make uſe of, The combs 
ſhould be cut from the fides and crown, as clean 
as poſſible, to fave the further labour of the bees, 
who muſt lick up the honey ſpilt, and remove eve- 
ry remains of wax; and then the ſides of the hive 
ſhould be ſcraped with a table-ſpoon, to clear away 
what was left by the knife. During the whole of this 
operation, the hive ſhould be placed inclined to the 
fide from which the combs are taken. that the honey 
which is ſpilt may not daub the remaining combs. If 
ſome combs were unavoidably raken away, in which 
there are young bees, the parts of the combs in which 
they are ſhould be returned into the hive, and ſecured 
by ſticks, in the beſt manner poſſible Place the hive 
then for ſome time upright, that any remaming ho- 
ney may drain out, If the combs are built in a di- 
rection oppoſite to the entrance, or at right angles 
with it, the combs which are the furtheſt from the 


- entrance ſhould be preferred, becauſe there they are 


beſt ſtored with honey, and have the feweſt young bees 
in them, 

Having thos finiſhed taking the wax and honey, 
the next buſineſs is to return the bees to their old 
hive ; and for this purpoſe place a table, covered 
with a clean cloth, near the ſtand, and giving the 
hive in which the bees are a ſudden ſhake, at the ſame 


tne ſtriking it pretty forcibly, the bees will be ſhaken 
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on the cloth. Put their own hive over them imme- 
diately, raiſed a little on one fide, that the bees may 
the more eaſily enter; and when all are entered, place 
it on the ſtand as before. If the hive in which the 
bees are, be turned bottom uppermoſt, and their own 
hive be placed over it, the bees will immediately aſcend 
into it, eſpecially if the lower hive is ſtruck on the 
ſides to alarm them. 

„The chief obje& of the bees during the ſpring and 
beginning of ſummer, is the propagation of their kind. 
Honey during that time is not collected in ſuch quanti- 
Lies as it is afterwards: and on this account it is 
ſcarcely worth while to rob a hive before the latter 
end of June; nor is it ſaſe to do it after the middle 
July, leit rainy weather prevent their reſtoring the 
combs they have loſt, and laying in à ſtock of honey 
ſufficient for the winter, unleſs there is a chance of 
carrying them to a rich paſture.” 5 

Mr Wildman, by his dexterity in the management of 
He can 


order a {warm to light where he pleaſes, almoſt inſtanta- 
neouſly ; he can order them to ſettle on his head, then 
remove them to his hand; command them to depart and 


ſettle on a window, table, &c. at pleaſure. 


We ſhall 


ſubjoin his method of performing theſe feats, in his own 
words: Spectators (ſays he) wonder much at my at- 


taching bees to different parts of my body, and wiſh 
much to be poſſeſſed of the ſecret means by which I 
doit, I have unwarily promiſed to reveal it; and am 
therefore under a necetlity of performing that promile : 
but while I declare, that their fear and the queen are 
the chief agents in theſe operations, I muſt warn my 
readers that there is an art neceſſary to perform it, 
namely practice, which I cannot convey to them, and 
which they cannot ſpeedily attain; yet till this art is 
artained, the deſtruction of many hives of bees muſt 
be the conſequence; as every one will find on their 
firſt attempt to perform it. 

„Long experience has taught me, that as ſoon as IL 
turn up a hive, and give it fome taps on the ſides and 
bottom, the queeo immediately appears, to know the 
cauſe of this alarm; but ſoon retires again among her 
people. Being accuſtomed to ſee her ſo often, I readily 
perceive her at firſt glance; and long practice has en- 
abled me ta ſeize her inſtantly, with a tenderneſs that 
does not in the leaſt endanger her perſon, This is ( 
the utmoſt importance; for the leaſt injury done to her 
brings immediate deſtruction to the hive, if you have 
not a ſpare queen to put in her place, as I have tco 
often experienced in my firſt attempts. When poſ- 
ſeſſed of her, I can, without injury to her, or exci- 
ting that degree of reſentment that may tempt her 
to ſting me, flip her into my other hand, and, returt- 
ing the hive to irs place, hold her there, till the becs 
miſſng her, are all on wing, and in the utmoſt conſu- 
ſion. When the bees are thus diſtreſſed, I place the 
queen where-ever I would have the bees to ſettle. The 
moment a few of them diſcover her, they give notice 
to thoſe near them, and thoſe to the reſt ; the know- 
ledge of which ſoon becomes ſo general, that in a few 


minutes they all collect themſelves round her; a _ 
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« ſo happy in having recovered this ſole ſupport of their 
« ſtate, that they will long remain quiet in their ſituation. 
* Nay, the ſcent of her body is i attractive of them, 
that the ſlighteſt touch of her, along any place or ſub- 


« ſtance, will attach the bees to it, and induce them to 


« purſue any path ſhe takes. 

My attachment to the queen, and my tender regard 
«« for her precious life, makes me moſt ardently wiſh that 
„I might here cloſe the detail of this operation, which, 
« I am afraid, when attempted by unſkilful hands, will 
« colt many of their lives; but my love of truth forces 
« me to declare, that, by practice, I am arrived at fo 
„ much dexterity in the management of her, that I can, 


«© without hurt to her, tie a thread of filk round her 


* body, and thus confine her to any part in which ſhe 
„ might not naturally wiſh to remain; or I ſometimes 
„ uſe the leſs dangerous way of clipping her wings on 
one ſide. | 

I ſhall conclude this account in the manner of C. 


« Furius Creſinus, who being cited before the Curule 


% Edile and an aſſembly of the people, to anſwer to a 
« charge of ſorcery, founded on his reaping much larger 
„ crops from his mall ſport of gm than his neigh- 
* bours did from their extenſive fields, produced his 
« {trong implements of huſbandry, his well-fed oxen, 
* ard a hale young woman, his daughter; and, point- 
„ing to them, ſaid, Theſe, Romans, are my inſtru- 
« ments of witchcraft; but I cannot ſhew you my toil, 
« my ſweats, and anxious cares. So may I ſay, Theſe, 
*« Britons, are my inſtruments of witchcraft ; but I 
cannot ſhew you my hours of attention to this ſubject, 
„ my anxiety and care for theſe uſeful inſects; nor can 
„communicate to you my experience, acquired during 
« 2 courſe of years.” 

We ſhall conclude this hiſtory of the Hoxgy-Bee 
with the following experiments for preventing a waſte of 
honey, and preſcrving the lives of bees during the win- 
ter, communicated by a gentleman near the banks of the 
Tweed. I have tried ſeveral experiments for preſer- 
« ying the lives of bees during the winter; and tho' 
in general with little ſucceſs, yet I think I have reaſon 
* to continue, and advile others to follow, what I prac- 
« tiſcd laſt winter, The method is very ſimple, and not 
« expenſive, for it is no other than keeping the bees in a 
% cold and dark place. 

My reaſon for trying this experiment, was my ha- 
„ ving obſerved, that a certain degree of cold brought 
„ upon the bees a ſtupor; and that the ſam? degree of 
cold continued, kept them in the ſame ſtate, till they 
« were brought into a warmer ſituation, which imme- 
« diately reſtored their life and vigour “. 


——_p— 


* This obſervation is confirmed by what Mr White 


„ favs, That bre, which tand on the north. fide of a build- 


ing, whoſe height intercepts the ſun's beams all the win- 
t-r, «vill waſte leſs of their proviſions, almnſt by half, 
than eier which ſtand in the ſun; for, ſeldom coming 
forth, they eat little, and yet in the ſpring are as for- 
award to work and ſeuarm ar thoſe nwhich had twice ar 
much honey in the autumn before. See the Revd. Mr 


Wh:t:'s method of preſerving bees, Third edition. 
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With this view I kept two hives ſhut up in a dark cold 
** out-houfe, from the middle of September to the middle 
of April, without ever letting them ſee light : Upon 
their being ſer out in the warmer air, they recovered in;- 
** mediately, and ſhewed an appearance of more ſtrength 
*« than the hives did which had been kept out in the u- 
ſual way. This appearance of ſtrength continued du- 
ring the ſummer, and they multiplied faſter than I had 
ever obſerved them do before. They were rather 
later in ſwarming this year than in former ſummers ; 
* but the ſame was the caſe with many hives in this 
** neighbourhood : and even though this ſhould always 
happen, yer I think other advantages will do more 
* than overbalance it. Could I go into the country ear- 
« ly in the ſpring, to look after the bees myſelf, I 
*« would bring them into the open air ſome weeks ſooner, 
“ carefully attend to the changes of the weather, and 
*« ſhut up the doors of the hive on a bad day: but this 
degree of care can ſcarcely be expected from ſervants 
* and gardeners, who have many other things to attend 
66 to. . 
„ intend to have four hives put up this ſeaſon, in the 
e coldeſt dark place I can find ; and as an ice-houſe is the 
&© ſteadieſt and greateſt cold we have, one or two of my 
friends who have ice-houſes, have promiſed to put a 
** hive upon the ice, By all accounts, the told in Sibe- 
* ria does not kill the bees there; and in Ruſha, where 
the winters are extremely ſevere, bees produce much 
* honey : ſo I think there is not any danger to be 
* feared from awy degree of cold we can expoſe the 
«© bees to. | 
If ſucceſs continues to attend this imo of 
*« keeping the bces aſleep all the winter and ſpring, with- 
out conſuming their honey, a great point will be gain- 
„ed; eſpecially as Mr Wildman has taught us to take 
„the honey without killing the bees: for, by what I 
* have obſerved in this country, our bees are loſt chiefly 
by being tempted to go out in a clear ſun in the ſpring, 
„though perhaps a froſty wind blows, and chills them, 
* ſo as to prevent their being able to return to the hive ; 
or an early warmth induces the queen to lay eggs, and 
a number of young bees are bred, which conſume the 
wo _ proviſion left, before the fields can afford any 
« fg ww.” 
„0 of PrarE XXIII. 
Ficuks 1. Is the qucen bee. 2, Is the drone, 3. Is 
the working bee. 4, Repreſents the bees hanging to 
each other by the feet, which is the method of raking 
their repoſe. 5. The proboſcis or trunk, which is one 
of the principal organs of the bees, wherewith they 
gather the honey and take their nouriſhment. 6. Oce 
of the hind-legs of a working-bee, loaded with wax. 
7. A comb, in which the working bees are bred, 
"The cells are the ſmallelt of any. Two of them 
have the young bees ineloſed. A royal cell is ſufpend- 
ed on one fide. 8. A comb in which the drones are 
bred, being larger than the former; the young drones 
being included in ſeveral of them; with two royal cells 
ſuſpended on the ſide, 9. A fimilar comb, in which 
the royal cell is fixed in the middle of the comb; and 
ſeveral common cells are ſacrificed to ſerve as a baſis 
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and ſupport to it. In general, the royal cells are 
ſuſpended on the fide of a comb, as in fig. 5, 8. To 
the ſide of fig. 9. two royal cells are begun, when they 


reſemble pretty much the cup in which an acorn lies. 


The other royal cells have the young queens included 
ia them, 


The 23d ſpecies is the apis cunicularia, or hairy bee, 
with an iron-coloured breaſt, and yellow belly. This 
ſpecies is very like the mellefica; they build their neſts 
in dry ſandy places. 24. The variegata; the breaſt and 
belly are variegated with white and black ſpots ; the legs 
are of an iron colour, It is a native of 4 This 
ſpecies ſleep in the geranium phæum, or ſpotted crane's- 
bill. 25. The roſtrata is diſtinguiſhed by the up- 
per lip being inflected, and of a conical ſhape, and by 
the belly being inveſted with bluiſh belts. They build 
their neſts in high ſandy grounds, and there is but one 
young in each neſt. 26. The argilloſa, or iron-colour- 
ed bee, has an inflected roſtrum, and a crooked belly, with 
one joint. It is a native of Surinam. 27. The lago- 
poda is of a greyiſh colour, with an emarginated anus, 
28. The manicata, or black bee, with hairy fore - legs; 
the belly is ſpotted with yellow; and the anus is triden- 
tated, 29. The quatuor-dentata, is of a duſky colour, 
with five white belts on the belly, and the anus has four 
teeth · like protuberances; each intermediate tooth is 
forked. e laſt three ſpecies are natives of Europe. 
30. The faſciata has a yellowiſh back, and a black belt 
round the edge of each wing; the breaſt is white; the 
belly is variegated with black and white; the legs are 
covered with black hair; and the feelers are green. It 
is a native of the Cape of Good Hope. 31. The bar- 
bura, or black bee; with a yellow edging round the 
breaſt, is about the ſize of an ant; the feelers are like 
threads. It is a native of Barbary. 32. The conica, 
or yellow bee, with an acute conical belly, and the mar- 
gins of the joints or ſegments white; it dwells in cavi- 
ties of the earth. 33. The annulata, or black bee, 
with a black front, and black rings round the legs. 

4. The ruficornis has two iron-coloured ſpots on the 

reaſt and feelers; the belly is ſported with yellow. 
35. The ferruginea, or ſmooth black bee, with the feel- 
ers, mouth, belly, and feet of an iron colour. This is 
a ſmall bee, and ſuppoſed to be of an imermediate kind 
between the bee and waſp, The laſt three are natives of 
Europe. 36. The ichneumonea ; the roſtrum or ſnout 
is an ere horn; the belly is petiolated and black; and 
the breaſt is interſperſed with ſhining gold - coloured fo- 
rures or indented lines; the antenne are green. It is a 
native of America, 37. The carioſa is a yellowiſh hairy 
bee; and the feet and front are of à bright yellow co- 
lour. It builds in the rotten trees of Europe, 38. The 
violacea is a red bee, and very hairy, with bluiſh wings. 
It is a native of Europe. The violacea is ſaid to perto- 
rate trees, and hollow them out in a longitudinal direction; 
they begin to build their cells at the bottom of theſe 
holes, and depoſite an egg in each cell, which is compo- 
ſed of the farina of plants and honey, or a kind of glu- 
ten, 39. The caffra is allo red, and covered with hair ; 
the hind part of the breaſt and fore-part of the belly are 
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yellowiſh. 40. The carolina is a red hairy bee, with 
the upper part of the belly yellow. It is a native of 
Carolina. 41. The terreſtris is black ard hairy, with 
a white belt round the breaſt, ard a white anus, It 
builds irs neſt very deep in the earth, 42. The hor- 
torum 1s a black hairy bee, with the fore part of the 
breaſt and belly yellow. 43. The pratorum. or black 
hairy bee, with the fore part of the breaſt yellow, and 
a blackiſh anus. 44. The lapidaria, or red ly bee, 


with a yellow anus. It builds in holes of rocks.- 


45. The ſylvarum, or pale hairy bee, with a black 


belt on the breaſt, and a reddiſh anus. 46. The muſ- 


corum, or yellow hairy bee, with a white belly. Ir 


builds in moſſy grounds. 47. The hypnorum, or 


yellow hairy bee, with a black belt on the belly, and 
a white anus. 48. The lucorum, or yellow hairy 
bee, with a white anus. The laſt eight ſpecies are all 
natives of Europe. 49. The brafiliancrum, or pule- 
red hairy bee, with the baſis of the thighs black. 
This is a very large bee, every where covered with a 
teſtaceous ſkin, It is a native of America. $50. The 
acervorum is red and hairy, and builds below ground. 
51. The ſubterranca is red and hairy, with a duſky 


anus; it likewiſe builds below ground. 52. The ſu- 


rinamenſis is a black hairy bee, with the whole belly, 
excepting the firſt joint or ſegment, yellow. It is a 


native of Surinam. 53. The #ſtuans, or black hairy- 


bee, with a yellow brealt, 54. The tropica, or black 


hairy bee, with the hind part of the belly yellow. 


The two laſt are natives of the warm climates. 


55. The alpina is a hairy bee, with a black breaſt, and 


yellow belly. Ir inhabits the mountains of Lapland. 


APIUM, er Passt v, in botany, a genus of the pen- 


tandria digynia claſs. The fruit is of an oval ſhape 
and (ſtreaked ; the involacrum conſiſts of one leaf; and 


the petals are infleted, There are only two ſpecies 


of apium, viz. the petroſelinum, a native of Sardi- 
nia ; and the hers» 
ſeeds of the petroſelinum are carminative, and the 
root is uſed as an aperient. . 

APIVORUS Butea, in ornithology, a ſynodime of a- 
ſpecies of falco. See Fat co. 

APLUDA, in botany, a genus of the polygamia mono - 
cia claſs. The calix is « bivalred gluma; the floſ- 
cules of the female are ſeſſile, and the male floſcules 
are furniſhed with pedunculi; the female has no ca- 
lix; the corolla has a double valve; there is but one 
ſtylus, and one covered feed. The male has three 
ſtamina, There are three ſpecies of apluda, viz. the 
mutica, ariſtata, and zeugites, all natives of the 
Indies, 

APOBATERION, in antiquity, a valedictory ſpeech 
or poem made by 1 on departing out of his own 
country, and addreſſed to his friends or relations. 

APOCALYPSE, one of the ſacred books of the New 
Teſtament, fo called from irs containing revelations 
concerning ſeveral important doctrines of Chriſtianity, 

APOCARPASUM, a poiſonous drug, otherwiſe called 


carpaſum. 


* 
APOCAYLISMA, io pharmacy, the ſame with Ros. 
See Ros. | 
4Q APO- 


ens, 2a native of Britain, The 


0 

APOCOPE, among grammarians, a figure which cuts 

off letter or {yllable from the end of a word; as 
iugeuſ for ingerti, 


APOCRISIARIUS, in antiquity, an officer who deli- 


vered the meſſages of the emperor. He became after- 
wards chancellor, and kept the ſcals. It was alſo a 
title given to a biſhop's reſident at court, to the pope's 
deputy at Conſtantinople, and to the treaſurer of a 

- monaſtery, 

APOCRUSTICS, in medicine, the ſame with repellents. 
See REPELLENTS. 

APOCRYPHAL, denotes ſomething dubious, and 1s 
more particularly applied to ſuch books as are not ad- 
mitted into the canon of ſcripture, being either not 


acknowledged as divine, or rejected as beretical and 


ſpurious. The apocryphal books, according to the 

xth article of the church of England, are to be read 
for example of life and inſtruction of manners; but 
it doth not apply them to eſtabliſh any doctrine, 

APOCYNUM, - in botany, a genus of the pentandria 
digynia claſs, The corolla is campaniform, or ſhaped 
like a bell. There aic five ſpecies, all natives of A- 
merica, 

APODICTICAL, among 8 a term import- 
ing a demonſtrative proof, or ſyſtematical method of 
teaching. | 

APODOSIS, in rhetoric, the ſame with axioſis. See 
AXx108$18. 

APODYTERIUM, in the ancient baths, the apartments 
where perſons dreſſed and undreſſed. 

APOGEE, in aſtronomy, that point of the orbit of a 
lanet or the fun which is fartheſt from the earth. 
OLLINARIAN games, in Roman antiquity, an ap- 

lation given to certain theatrical entertainments ce- 
ey annually in honour of Apollo, 

APOLLINARIANS, or AroLLixaR1sTs, in church- 
hiſtory, a ſe& of heretics who maintained, that Jeſus 
Chriſt had neither a rational human ſoul, nor a true 


APOLLINARIS, in botany, See HYoscyanus. 

APOLLONIA, in antiquity, an annual feſtival celebra- 
ted by the Zgialians in honour of Apollo. 

AroLLON1A, in geography, a promontory of Africa, 
upon the coaſt of Guinea, near the mouth of the ri- 
ver Mancu. 

APOLOGUE, in matters of literature, an ingenious 
method of conveying inſtruction by means of a feigned 
lation called a moral fable. 

The only difference between a parable and an apo- 
logue is, that the former being drawn from what paſſes 
among mankind, requires probability in the narration ; 
whereas the apologue, being taken from the ſuppoſed 
actions of brutes, or even of things inanimate, is not 
tied down to the ſtrict rules of pag Xſop's 
ſables are a model of this kind of writing. 

APOLOGY, a Greck term, literally importing an ex- 
cuſe, or defence of ſome perſon or aQtion. ; 

MELI, among ancient 3 a decoction of 
honey and vinegar, much uſed as a detergent, promo- 
ter of (tool, urine, Cc. 


APONEUROSIS, among phyſicians, a term ſometimes 
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uſed to denote the expanſion of a nerve or tendon in 


the manner of a membrane ; ſometimes for the cutting 
off a nerve; and, finally, for the tendon itſelf, 

APONOGETON, in botany. See ZANNICHELLIA, 

APOPHASIS, a figure in rhetoric, by which the ora- 
tor, ſpeaking iromcally, ſeems to wave what he would 
plainly inſinuate: as, Neither will I mention thoſe 
things, which if I ſhould, you, notwithſtanding, 
could neither confſute nor ſpeak againſt them, 

APOPHLEGMA'TIZ S, in pharmacy, medicines 
proper to clear the head from ſuperfluous phlegm, 
whether by ſpitting, or by the noſe, | ; 

APOPHTHEGM, a ſhort, ſententious, and inſtructive 
remark, pronounced by a perſon of diſtinguiſhed cha- 
rater. Such are the apophthegms of Plutarch, and 

| thoſe of the ancients collected by Lycoſthenes. 

APOPHYGE, in architecture, a concave part or ring of 
a column, lying above or below the flat member, 
The French call it /e conge d en bas, or den haut ; 
the Italians, cavo di baſſo, or di ſapra; and allo, il 
vivo di baſſo. The apophype originally was no more 

than the ring or ferril, at ſirſt fixed on the extremities 
of wooden pillars, to keep them from ſplitting ; which 
afterwards was imitated in ſtone. 

—— in anatomy, a proceſs or protuberance of 
a bone. 

APOPLEXY, a diſtemper in which the patient is ſud- 
denly deprived of all his ſenſes, and of voluntary mo- 
tion. See Mepicins, title, Apoplexy. 

APORIA, is a figure in rhetoric, by which the ſpeaker 
ſhews, that he doubts where to begin for the multitude 
of matter, or what to ſay in ſome ſtrange and ambi- 
guous thing; and doth, as it were, argue the caſe with 
himſelf. "Thus Cicero ſays, Whether he took them 
from his fellows more impudently, gave them to 4 

| barlot more laſcivioufly, removed th:m ſrom the Ro- 
man people more wickedly, or altered them more pre- 

umptuouſly, I cannot well declare. 

OSIOPESIS, a form of ſpeech, by which the ſpeaker, 
through ſome affection, as ſorrow, baſhfulneſs, fear, 
anger, or vehemency, breaks off his ſpeech before it 
be all ended. A figure, when ſpeaking of a thing, 
we yet ſeem to conceal it, though indeed we aggravate 
it; or when the courſe of the ſentence begun is ſo 
ſtayed, as thereby ſome part of the ſentence, not be- 
ing uttered, may be underſtood ; as, I might ſay much 
more, but modeſly commands Hence. | 

APOSTACY, the abandoning the true religion. The 
primitive Chriſtian church diſtinguiſhed ſeveral kinds 
of apoſtacy. The firit, of thoſe who went over en- 
tirely from Chriſtianity to Judaiſm; the ſecond, of 
thoſe who mingled Judaiſm and Chriſtianity together ; 
and the third, of thoſe who complied fo far with the 
Jews as to communicate with them in many of their 
unlawful practices, without making a formal proſeſſion 
of their religion. But the fourth ſort was of thoſe 
who, after having been ſometimes Chriſtians, volun- 
tarily relapſed into Paganiſm. 

APOSTASIS, in medicine, the ſame with abſceſs. Sete 
AnsCess. a 


APOSTATE, one who. deſerts his religion, Among 
| the 


APO 
the Romanilts, it ſignifies a man who, without a legal 
diſpenſation, forſakes a religious order of which be 
had made profeſſion. Heace, 

APOSTATA capiendo, in the Engliſh law, a writ that 


„formerly lay againſt a perſon, who having entered into 


ſome order of religion, broke out again, and wandered 
up and down the country. 

A POSTERIORI, or demonſtration 4 peſterieri. See 
DEMONSTRATION, 

APOSTHUME, or ArosTzn, the ſame with abſceſs, 
See ABSCESS, 

APOSTIL, in matters of literature, the ſame with a 
marginal note, 

APOSTLE properly ſignifies a meſſenger or perſon ſent 
by another upon ſome buſineſs; and hence, by way of 
eminence, denotes one of the twelve diſciples com- 
miſſioned by Jeſus Chriſt to preach the goſpel. 

The apoſtles are uſually repreſented with their re- 
ſpective badges: Thus Peter is painted with the keys; 
Paul, with a ſword; Andrew, with a croſs; James 
the greater, with a pilgrim's ſtaff; James the leis, with 
a fuller's pole; John, with a cup and winged ſerpent 
flying out of it; Bartholomew, with a knife; Philip, 
with a long ſtaff, the upper end of which is formed 
into a croſs ; Thomas, with a lance ; Matthew, with 


a hatchet; Matthias, with a battle-axe; Simon, with 


a ſaw; and Jude, with a club. 

APOSTLES creed. See Caxtego. 

APOSTLES eintnent. See OINTMENT. 

APOSTOLICI, an early ſect of Chriſtians, who pre 
rended to lead their lives in imitation of the apoſtles, 

They condemned marriage. 
APOSTROPHE, in rhetoric, a figure by which the o- 
rator, in a vehement commotion, turns himſelf on all 
ſides, and applies to the living and dead, to angels and 
to men, to rocks, groves, &c. Thus Adam, in Mil- 
ton's Paradiſe Loſt, 
O wdr, © fountains, hillecks, dales, and bowers, 
With »ther echo, &c. 

Ayo$STROPHE, in grammar, the contraction of a word 
by the uſe of a comma; as cal for called, the" for 
though, 

APOTACTITES, in church-hiſtory, a name given to 
the Apoſtolici, from the ſhew they made of renvuncing 
the world more than other men. See AyrosTOLICH, 

APOTHECARY, one who practiſes the art of pharmacy. 

APOTHEOSIS, in antiquity, a ceremony by which the 
ancient Romans complimented their emperors and great 
men, after their death, with a place among the gods. 
It is deſcribed as follows. After the body of the de- 
ceaſed had been burnt with the uſual folemnitics, an 
image of wax, exactly reſembling him, was placed on 
an iyory couch, where it lay for ſeven days, attended by 
the ſenate and ladies of the bigheſt quality in mourn- 
ing; and then the young fenatory and knights bore the 
bed of ſtate through the via ſacra to the old forum, 
and from thence to the campus martius, where it was 
depoſited upon an edifice built in form of a pyramid, 
The bed being thus placed amidſt a quantity of ſpices 
and other combuſtibles, and the knights having made 
a ſolemn proceſſion round the pile, the new emperor, 
with a torch in hit hand, ſer fice to it, whulſt an cagle, 
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let fly from the top of the building, and mounting in 
the air with a firebrand, was ſuppoſed to convey the 
ſoul of the deceaſed to heaven; and thenceforward he 
was ranked among the gods. 

APOTOME, in geometry, the difference between twa 
incommenſurable lines. 

Aroroux, in muſic, the difference between a greater 
and leſſer ſemi - tone, expreſſed by the ratio 128: 125. 

APOZEM, in medicine, the ſame with decoction. See 
DecocTtioNn. 

APPARATUS, a term uſed to denote a complete ſet of 
inſtruments, or other utenſils, belonging to any artiſt 
or machine: thus we ſay a ſurgeon's apparatus. 

APPARENT, ia a general ſenſe, ſomething that is vi- 
ſible to the eyes, or obvious to the underſtanding. 

APPARENT, among mathematicians and aſtronomers, de- 
notes things as they appear to us, in contradiſtinction 
from real or true: thus we ſay, the apparent diameter,. 
diſtance, magnitude, place, figure, & of bodies. 

AyyrarENT ber, in Scots law, the perſon entitled to 
ſucceed to the eſtate of a defunct, before he is actually 
entered. See Scots Law, title, Succeſſion in leri- 
table rights. 

APPARITION, in a general ſenſe, denotes ſimply the. 
appearance of a thing, In a more limited ſenſe, it is 

- uſed for a ſpectre or ghoſt. | 

APPARITOR, among the Romans, a general term to 
comprehend all attendants of judges and magiſtrates 
appointed to receive and execute their orders, Ap- 
paritor, in England, is a meſſenger that ſerves the. 

roceſs of a ſpiritual court, or a beadle in an univer- 
ity who carries the mace, 

APPARURA, among old law-writers, ſignifies ſurni- 
ture or tackle, particularly that belonging to a plough.. 

APPAUMEE, ia heraldry, denotes one hand extended 
with the full palm appearing, and the thumb and fin- 
gers at full length. 

APPEAL, in law, the removal of a cauſe from an in- 
ferior to a ſuperior court or judge, when a perſon 
thinks kimfelf aggrieved by the fentence of the inferi- 
or judge, A lie from all the ordinary courts of 
juſtice to the Hovſe of Lords. In eccleſiaſtical cauſes, 
if an appeal is brought before a biſhop, it may be re- 
moved to the archbiſhop; if before an archdeacon, to 
the court of arches, and thence to the archbiſhop; and 
from the archbiſhop's court, to the king in chancery. 

AvPEAL of main, is the acculing one that has maimed . 
another. 

APPEARANCE, in a general ſenſe, the exterior ſur- 
— of a thing, or that which immediately ſtrikes the 

es, 

APPEARANCE, in law, fgnives a defendant's filing a. 
common or ſpecial bail, on any proceſs iſſued out ot a 
court of judicature. 

APPELLANT, in a general ſenſe, one who appeals. Sce 
APPEAL. 

APPELLANTS, in church · hiſtory, an appellation given 
to ſuch of the catholic clergy, as appeal from the con- 
ſtirurion unigenitus, to a general council. 

APPELLATIVE. Words and names are either com-- 
mon or proper, Common names are ſuch as (land for 
univerſal ideas, or a whole rank of beings, whether ge- 
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- eral or ſpecial. Theſe are called appellativet. So 

fich, bird, man, city, river, are common names; and 

ſo are trout, eel, lobſter ; for they all agree to many 
individuals, and ſome to many ſpecies. 


APPELLEE, among lawyers, the perſon againſt whom 


an appeal is brought. See ApPFAL, 

APPENDIX, in literature, a treatiſe added at the end 
of a work, to render it more complete. 

APPERCEPTION, or AnezrcereT1oON, a term uſed 
by Leibnitz and his followers for conſciouſneſs. 

APPERTINANCES, the ſame with appurtenances, 
See APPURTENANCES, 

APPETITE, in a general ſenſe, the deſire of enjoying 
ſome object ſuppoſed to be conducive to our happineſs. 

AvPETITE, in medicine, a certain painful or uneaſy ſen- 

- ſation, always accompanied with a deſire to eat or 

drink. 

APPLAUSE, an approbation of ſomething, ſigniſied by 
clapping the hands, ſtill practiſed in theatres. 

APPLE, the fruit of the pyrus malus, or apple tree. 

See Praus. 
AvrLe of the eye, a name not unfrequently given to the 
upil. See p. 289. 

APPLEBY, the chief town of the county of Weſtmore- 
land, ſituated on the river Eden, in 2* 26 W. long. 
and 54? 300 N. lat. It ſends two members to parlia - 

ment. 

APPLICATE, or OabinarE applicate, in geometry. 
See OrDINATE. 


APPLICATION, in a general ſenſe, is the laying two 


things together, in order to diſcover their agreement 


or diſagreement. 


APPLICATION, in geometry, is uſed either for diviſion, . 


for- applying one quantity to another, whoſe arreas, 
but not figures, ſhall be the ſame ; or, for transferring 
a given line into a circle, or other figure, ſo that its 
ends ſhall be in the perimeter of the figure. 

Arericariox, among divines, a term uſed to ſignify 
the ſame as imputation. See ImpUuTAT1ON. 

APPOGIATURA, in muſic, a ſmall note inſerted by 
the practical muſician, between two others, at ſome 
diſtance. ; 

APPOINTE'E, a foot-ſoldier, or officer in the French 
army, who receives a greater pay than others of the 
ſame rank, in conſideration of his valour or long ſer - 
vice. 

Arroturz'x, in heraldry, the ſame as aguiſte : Thus 
we ſay, a croſs appointée, to fignify that which two 
angles at the end cut off, ſo as to terminate in points. 

APPOINTMENT, in a general ſenſe, the ſame as aſ- 
ſignation. See A831GnaT10N. In a more reltrained 
ſenſe, it ſignifies a penſion given by princes and noble- 
men to retain certain perſons in their ſervice. 

APPORTIONMENT, in law, the diviſion of a rent 
into parts, in the ſame manner as the land out of which 
it iſſues is divided, 

APPOSITION, in grammar, the placing two or more 
ſubſtantives together in the ſame caſe, without any 
copulative conjunction between them; as, Ardebat A- 
exim delicias domini. 


APPRAISING. Sec Arrays1xG. 
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APPREHENSION, in logic, the firſt or moſt ſimple 
act of the mind, - whereby it perceives, or is conſcious 
of ſume idea. See Pracrrion, and Locic. 


APPRYSING, in Scots law, the name of that action 


by which a creditor formerly carried off the eſtate of 
his debtor for payment. It is now aboliſhed, and ad- 
judications are appointed in place of it. See Scots 
Law, title, Approſings and Adjudication, 
APPROACH, or AyPRoOACHING, in a general ſenſe, 


the acceding or coming together of two or more things. 


APPROACHES, in fortification, the works thrown up 


by the beſiegers, in order to get nearer a fortreſs, 


without being expoſed to the enemies cannon. 


APPROACHING, in gardening, the inoculating or in- 


grafting the ſprig of one tree into another, without 
cutting it off from the parent · tree. 

ArPROACHING, in fowling, a method of getting nearer 
the birds by means of a machine, made of hoops and 
boughs of trees, within which the ſportſman conceals 
himſelf, 

APPROPRIARE communiam, in law, is to diſcom- 
mon, that is, to incloſe any parcel of land that before 
was open and common. 

ArrroOPRIARE ad honorem, to bring a manor within 
the liberty of an honour, See Manor, and Hon ou. 

APPROPRIATION, in law, a ſevering of a benefice 
eccleſiaſtical to the proper and perpetual uſe of ſome 
religious houſe, or dean and chapter, biſhoprick, or 
college; becauſe, as perſons ordinarily have no right 

of fee ſimple, theſe, by reaſon of their perpetuity, are 
. accounted owners of the fee ſimple; and therefore are 
called proprietors. To an appropriation, after the li- 
cence obtained of the king in chancery, the conſent 
of the dioceſan, patron, and incumbent, are neceſſa- 
ry, if the church be full ; but, if the church be void, 

- the dioceſan and the patron, upon the king's licence, 
may conclude. 

APPROXIMATION, in arithmetic and algebra, the 
coming nearer and nearer to a root, or other quantity 
— * without expecting to be ever able to find it 
exactly. 

APPUI, in the menage, the ſenſe of the action of the 
bridle in the horſeman's hand. Thus we ſay, a horſe 
has no appui, when he cannot ſuffer the bit to bear 
never ſo little upon the parts of the mouth. To give 
a a horſe a good appui, he ſhould be galloped, and put 


often back. 


APPULSE, in aſtronomy, the — of a planet to- 
un 


— a conjunction with the 

ars. 

APRICOT, in botany, the Engliſh name of the prunus 
Armeniaca, See Paunus. 

APRIL, in chronology, the fourth month of the year, 
containing only 30 days. 

A PRIORI, a kind of demonſtration, See Demox- 
STRATION, 

APRON, in gunnery, the piece of lead which covers the 
touch-hole of a cannon. Sce Cannon. 

APSIS, in aſtronomy, a term uſed indifferently for either 
of the two points of a planet's orbit, where it is at 
the greatelt or leaſt diſtance from the ſun or — 
; a ence 


or any of the fixed 
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Hence the line connecting theſe points is called the 
line of the apfides. See AsTRONOMY, 

Arsis, among eccleſiaſtical writers, denotes the inner 
part of the ancient churches, anſwering to the modern 

_ "choir. It is alſo uſed for the biſhop's throne, and 
ſometimes for the ambo. See Anno. 

APSYRTUS, in botany, See Maxzunivunm, 

APTE, a ſmall city of Provence, in France, fituated a- 
bout 25 miles north of Aix, in 5* 20' E. long. and 
43* 50 N. lat. 

APTERA, the term uſed by Linnæus for his ſeventh 
order of inſets, comprehending ſuch as have no 


wings. 
APTHANE, a title anciently given to the higheſt de- 
grees of nobility in Scotland. See Thane, 
APTOTE, among grammarians, an indeclinable noun, 
or one which has no variation of caſes, 
APUA, in ichthyology, an obſolete name of the gobius. 
See Gomvs. 
APULIA, or PucL1a, ip geography. See Putt. 
APUS, in ornithology, the trivial name of a ſpecies of 
hirundo. See Higvuxbo. 
APYCNI Suoni, in muſic, ſounds diſtant one or more 
octaves, and yet concord. 
APYCNOS, in muſic, is ſaid of the diatonic genus, on 
account of its having ſpacious intervals, in compariſon 
of the chromatic and enharmonic. Sce Diaroxic, 
CHromaTiIC, Cc. 
APYREXY, among phyſicians, denotes the intermiſhon 
of a fever, 
AQUA, à term frequently met with in the writings of 
phyſicians, chemiſts, &c. for certain medicines, or 
 menſtroums, in « liquid form, diſtinguiſhed from each 
other by peculiar epithers; as, 
Aqua alexiteria, a water diſtilled from mint, ſeawworm- 
Wood, and angelica; and ſaid to be good in malignant 
and peſtilential caſes, 
Aqua aluminyſa, alum- water, a ſolution of water and 
. white vitriol; eſteemed good in ulcers and cutancous 
eruptions, 
ov fortis, a corroſive liquor, made by diſtilling puri- 
fed nitre with calcined vitriol, or refified oil of vi- 
triol, in a ſtrong heat; the liquor, which riſes in fumes 
red as blood, being collected, is the ſpirit of nitre or 
aqua fortisz; which ſerves as a menſtruum for diſſol- 
virg of ſilver, and all other metals, except gold. But 
if ſea · ſalt, or ſal ammoniac be added to aqua fortis, it 
commences equa regia. Aqua fortis is commonly held 
to have been invented about the year 1350; though 
others will have it to have been known in the time of 
Moſes. It is ſerviceable to refiners; in ſeparating 
filver from gold and copper: to the workers in moſaic, 
for (taining and colouring their woods; to dyers, in 
their colours, parucularly ſcarlet; and to other artiſts, 
for colouring bone and ivory. With aqua ſortis book- 
binders marble. the covers of books, and diamond- 
. cutters ſeparate diamonds from metalline powders It 
is allo uſed in etching copper or brats plates. See 
Cutuisrav, Of the nitrous acid. 
Aqeva marina, a name by which the jewellers call the 
; beryl, on account of its ſea-green colour. See BEAVYI. 
Vor. I. No. 15. 3 
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Aqua merenrialir, a ſolution of ſublimate of mercury, 
and a little mercury, in aqua regia. 

Aqua mirabilis, the wonderful water, is prepared of 
cloves, galangals, cubebs, mace, cardomums, nut- 
megs, ginger, and ſpirit of wine, digeſted 24 hours, 
then diſtilled, It is a good and agreeable cordial. 

Aqua emnium florum, in pharmacy, the water diltilled 
from the dung of cows, when they go to grafts; ia 
Engliſh, A!{-fowver-water. | 

Aqva regia, an acid corroſive ſpirit, ſo called, becanſ: 
it ſerves as a menſtruum to diſſolve gold, common- 
ly eſteemed the king of metals. Its baſis, or eflen- 
tial ingredient, is common ſca- ſalt, che only ſalt in 
nature which will operate on gold, It is commonly 
prepared by mixing common ſea-ſalt, or ſal ammoniac, 
or the ſpirit of them, with ſpirit of nitre, or common 
aqua ſortis. See ChemisTxy, title, O/ agua regia. 

Aqva ſecunda, denotes aqua fortis, which has been u- 
ed to diſſolve ſome metal. 

Aqva ſulphurata, the ſame with gas ſulphuris. See 
Gas. 

Aqua vite, the water of life, a name given to malt 
pirits in contradiſtinction from brandy. 

Aqua vitriotica czrulea, a ſolution of blue vitricl and 
alum, with ſome fpirit of vitriol, in water; recom- 
mended in inflammatory and putrid caſes. 

AQUA paver, in medicine. Hroxoruonta. 

AQU AFDUCT, in hydraulics and architecture, a con- 
veyance made for carrying water from one place to 
another, Thoſe of the ancient Romans were ſurpri- 
ſingly magnificent, That which Lewis XIV. built 
near Maintenon, for carrying the Bucq to Verſailles, 
is perhaps the greateſt now in the world: It is ſeven 
thouſand fathoms long, with two thouſand five hun- 
dred and ſixty fathoms of clevation, and contaias two 
hundred and forty-two arcades. 

AQUA-NEGRA, a ſmall town of the Mantuan, io I 

y. ſituated upon the Chicſe, in 9 E. long. and 
45? 1% N. lat. 

AQUAPENDENTE, a city of the eccleſiaſtical ſtare, 
in Italy, ſituated upon the river Paglia, abounding ia 
waters, 

AQUARIANS, in church-hiſtory, an ancient ſect of 
heretics, who, under pretence of abſtincuce, made uſe 

of water inſtead of wine in the evchanit. 

AQUARIUS, in aſtronomy, a conſtellation which makes 


the eleventh ſiga in the zodiac, marked thus e. See 


Aroon. 

AQUARTIA, in botany, a genus of the tetrandrii Mo- 
nogynia claſs. There is only one ſpecies, called aculea- 
ta, a native of Europe. 

AQUATIC, in — hiſtory, an appellation given to 
ſuch things as live or grow in the water, 

AQUAVIVA, a town of the kingdom of Naples, and 

rovince of Barri. 

AQUEDUCT. See Aqv rover. 

_—_ ELEIA, a patriarchal city of Italy, near the end 
of the gulph of Venice, ſituated in 13* 30' E. long. 
and 46* 20' N. lat. 

AQUEOUS, in a general ſenſe, ſomething partaking cf 
the nature of water, or that abounds with it. 
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Aqutovs humour, in anatomy. Sce p. 289. 

AQUIFOLIUM, in botany, the trivial name of a ſpe- 
cies of ilex. See ILEx. 

AQUILA, in ornithology, a ſynonime of the falco, or 
eagle. See Falco. 

AquiLa, in aſtronomy, a conſtellation of the northern 
hemiſphere, See AsTRONOMY. 

Aquila, in geography, a large city of Abruzzo, in 
the kingdom of Naples, ſituated in 14* 20 E. long. 
and 42 40' N. lat. 

AQUILEGIA, or Cor uvusixx, in botany, a genus of 

the Ap hp en pentagynia claſs. It has no calix ; the 

petals are five, and five horn-like nectaria are infſert- 
ed betwixt each petal; it has alſo hve ſeparate cap- 
ſules. There are three ſpecies of aquilegia, viz. the 
vulgaris, or common columbine, a native of Britain; 
the alpina, a native of Switzerland; and the Cana- 
denſis, a native of Virginia and Canada, The aqui- 
legia is reckoned to be an aperient, but has long ſince 
given way to more powerful medicines. 

AQUILICIUM, or Aquit1ciaxa, in Roman antiqui- 
ty, facrifices performed in times of exceſhve drought, 
to obtain rain of the gods. 

AQUILINE, ſomething belonging to, or reſembling an 
cagle: Thus, an aquiline noſe 1s one bent ſomewhat 
like an eagle's beak. 

AQUINO, a ruinous city in the province of Lavoro, in 
the kingdom of Naples, ſituated in 14 30“ E. long. 
and 412 30' N. lat. 

ARA, in aſtronomy, a ſouthern conſtellation, containing 
eight ſtars, | 

ARABET, a town of Turkiſh Tartary, ſituated near 
the Palus Mœotis. It is fortified with two caſtles ; 
and is the place where the khan keeps his ſtud of hor- 
ſes, which are reckoned to be about ſeven thouſand 
in number. 

ARABIA, a large country of Aſia, having Turky on 
the north, Perla and the pulf of Perſia on the eaſt, 
the Indian occan on the ſouth, and the Red fea and 
aithmus of Suez on the welt; and fituated between 
350) and 60 EE. long. and between 12“ and 30? 

lat. 

Arabia, though ſubject to a great many different 
princes, is only conſidered by geographers as ſubdivi- 
ded into the three grand diviſions of Arabia Felix, A- 
rabia Deſerta, and Arabia Petrea. 

ARABIAN, or Axzapic, in a general ſenſe, ſomething 
belonging to Arabia: Thus we ſay, Arabian charac- 
ters, Arabian language, Cc. See Hesrbw. 

Cum ARABIC, the name of a gum which diſtills from 
the Egyptian acacia tree, It is brought to us from 
Turky, in ſmall irregular maſſes or ſtrings of a pale 
yellow colour, The true gum-arabic is rarely to be 
met with in the ſhops, gum-ſenega being uſually ſold 

in place of it: This reſembles the other, but is gene- 
rally in large rough pieces. The true kind is preferred 
as a medicine; but the other is cheapeſt and ſtrongeſt, 
and therefore preferred for mechanical uſes, It is given, 
from a ſcruple to two drams, in hoarſeneſs, a thin acri- 
monious (tate of the juices, and where the natural mu- 


cus of the inteſtines is abraded. It is likewiſe an in- 
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gredient in the white decoction, chalk julep, and other 
compoſitions. = 

ARABICI, a ſec of heretics, who held, that the ſoul 
both dies and riſes again with the body. 

ARABIS, in botany, a genus of the tetradynamia ſili- 
quoſa claſs. The generic-mark is taken from four 
neQariferous glands which lie on the inſide of each 
leaf of the calix. There are eight ſpecies of arabis, 
none of which are natives of Britain, except the tha- 
liana, or coded mouſe-ear. . 

ARABISM, in language, an idiom peculiar to the Ara- 
bian language. 

ARABLE l/and:, thoſe which are fit for tillage, or which 
have been formerly tilled. 

ARACK, ArraAcx, or Racx, a ſpirituous liquor im- 
ported from the E. Indies, uſed by way of dram and in 
punch. The word arack is an Indian name for ftron 
waters of all kinds; for they call our ſpirits a 
brandy Engliſh arack, But what we underſtand by 
the name arack, is really no other than a ſpirit procu- 
red by diſtillation from a vegetable juice called dy, 
which flows by inciſion -out of the cocoa-nut tree, 
There are divers kinds of it; fingle, double, and tre- 
ble diſtilled. The double diſtilled is commonly ſent 
abroad, and is preferred to all other aracks of India. 

ARACAN, the capital city of a ſmall kingdom, ſituated 
on the north-eaſt part of the gulf of Bengal, in 93 
E. long. and 20 30 N. lat. 

ARAC ARI, in ornithology, the trivial name of a ſpe- 
cies of ramphaſtos. See RamynasTos. 

ARACH, the chief city of Arabia Petrea, ſituated in 
49% E. long. and 30 20' N. lat. 

ARAC HIS, in botany, a genus of the diadelphia de- 
candria claſs, There is only one ſpecies, viz. the hy- 
pogza, a native of America, The calix is divided in- 
to two parts; and the capſule or pod is cylindrical, and 
contains two ſeeds. 

ARACHNOIDES, in anatomy, an appellation given to 
ſeveral membranes, as the tunic of the cryſtalline hu- 
mour of the eye, the external lamina of the pia mater, 
and one of the coverings of the ſpins] marrow. 

AR XOMETER, an remain to meaſure the gravity 
of liquors, which is uſually made of a thin gl s ball, 
with a taper neck, ſealed at the top, there being firſt 
as much mercury put inta it as will keep it ſwimming 
in an exact poſture. The neck is divided into two 
parts, which are numbered, that ſo by the depths of 
its deſcent into any liquor, its lightneſs may be known 
by theſe diviſions. 

AR AOSTYLE, in architecture, a term uſed by Vitru- 
vius, to ſignify the greateſt interval which can be made 
between columns. 

AR AOTICS, in medicine, remedies which rarefy the 
humours, and render them eaſy to be carried off by 
the pores of the (kin. 

ARAF, among the Mahometans, See Al 44. 

ARAFAT, a mountain of Arabia, near Mecca, where 
the Mahometans believe that Abraham offered to ſa- 
crifice Iſhmael. | 

ARAGON, a province of Spain, having Biſcay and 
the Pyrencav mountains on the north, Catalonia — 
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- the eaſt, Valencia on the ſouth, and the two Caſtiles 


on the weſt, 

ARAIGNEE, in fortification, ſignifies the branch, re- 
turn, or gallery of a mine. See Mixx. 

ARALIA, in botany, a genus of the pentandria penta- 
gynia claſs. The involucrum is an umbella; the calix 
has five teeth, and is above the fruit; the corolla has 
five petals ; and the berry has five ſeeds. There are 
five ſpecies of aralia, all natives of the Indies. 

ARALIASTRUM, in botany. See Panax. 

ARANDA de Duero, a city of Old Caſtile, in Spain, 
ſituated on the Dueto, between Oſma and Valladolid; 
fo cated, to diſtinguiſh it from another city of the ſame 
name, fituated upon the Ebro. 

ARANEA, the Sri, a genus of inſets belonging 
to the order of aptera, or inſets without wings. All 
the ſpecies of folders have eight legs, with three joints 
in each, and terminating in three crooked claus; eight 
eyes, two before, two behind, and the reſt on the 
ſides of the head. The. mouth conſiſts of two claws 
or talons, denticulated like a ſaw. A little below the 
point of the claw, there is a ſmall hole, through which 
the ſpider emits a kind of poiſon. I heſe claws are the 
weapons with which they kill flies, &c. for their food. 
The belly or hinder part is ſeparated from the head 
and breaſt by a ſmall thread- like tube. The ſkin or 
outer ſurface is a hard poliſhed cruſt. Spiders have 
five tubercles or nipples at the extremity of the-belly, 
whoſe apertures they can enlarge or contract at plea» 
ſure. It is through theſe apertures that they ſpin 
a gluey ſubſtance with which their bellies are full. 

They fix the end of their threads by applying theſe 
nipples to any ſubſtance, and the threads lengthen in 
proportion as the animal recedes from it. They can 
flop the iſſuing of the threads by contracting the nip- 
ples, and re-aſcend by means of the claws on their 
feer, much in the ſame manner as ſome men warp up 
a rope. When the common houſe-fpider_ begins her 

- web, the generally chuſes a place where there is a ca- 
vity, ſuch as the corner of a room, that ſhe may have a 
free paſſage on each fide, to make her eſcape in caſe 
of danger. Then ſhe fixes one end of her thread to 
the wall, and paſſes on to the other (ide, dragging 
the thread along with her, (or rather the thread fol- 

los her as ſhe proceeds), till ſhe arrives at the other 
fide, and there fixes the other end of it. Thus ſhe 
paſſes and repaſſes, till ſhe has made as many parallel 
threads as ſhe thinks neceſſary for her purpoſe. At- 
ter this, ſhe begins again and croſſes theſe by other 
parallel threads, which may be named the woo. 
"Theſe are the toils or ſnares which ſhe prepares for 
entangliog flies, and other ſmall inſe&s, which happen 
to light upon it. But, beſides this large web, ſhe ge- 
* weaves a ſmall cell for herſelf, where the lies 
concealed watching for her prey. Betwixt this cell 


and the large web, ſhe has a bridge of threads, which, 


by communicating with the threads of the large one, 
both give her early intelligence when any thing touch- 
es the web, and enables her to paſs quickly in order 
to lay hold of ir. There are many other methods of 
weaving peculiar to different ſpecies of ſpiders. But, 


= 
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as they are all intended for the ſame purpoſe, it is need- 
leſs to give particular deſcriptions of them. 

Linnæus enumerates 47 ſpecies of ſpiders, viz. 1. The 
diadema, has a globular reddiſh belly, with a white croſs. 
It inhabits the birch-wce. 2. "The reticulata, has a re- 
ticulated round belly, and is duſky or purple on the back. 
It frequents gardens. 3. Ihe cucurbitina, has a globu- 
lar 2 belly, with a few black ſpots. It lives in the 
leaves of trees, and incloſes its eggs in a ſoft net, 4. The 
calycina, with a round pale yellow belly, and two hol- 
low points. Ir lives ia the cups of flowers, after the 


flower-leaves have fallen off, aad catches bees, and o- 


ther flies, when they are in ſearch of honey. 5. The 
octopunctata, with a roundiſh yellow belly, four black 
marks on each fide, and a red anus. It is a native of 
Sweden. 6. The bipunctata, with a round red belly, 
and two hollow points. It frequents windows. 4. The 
arundinacia, with a white roundith belly, and duſky-co- 
loured ſpots. It frequents reeds. 8. The angulata, 
with an oval belly; the fore-part of the fides form an 
acute angle. It frequents trees. 9. The domeſtica, or 
common houſe-ſpider, has a duſky oval belly, with five 
contiguous black ſpots, 10. The trilineata, with a white 
belly, and three longitudinal lines of blackiſh fpots. It 
lives in woods. 11. The riparia, has an oval glazed 
black belly, and à yellowiſh forked hairy anus. It lives 
in the fandy banks of rivers. 12. The labyrinthica, 
with a duſky oval belly, a whitiſh indented line, and a 
forked anus, The web of this ſpecies is horizontal, with 
a cylindrical well or tube in the middle, 13. The quadri- 
lineata, has a roundiſh yellow belly, and four ſpots and 
four purple lines on each fide. It is a native of Sweden. 
14. The redimita, has an oblong yellow belly, and a 
red oval ring on the back. It frequents gardens. 15. The 
corollata, has a black oval belly, and an oval white ring 
on the back. It dwells upon plants. 16. The fumiga- 
ta, has a duſky oval belly, and two white points at the 
baſe. Ir lives in the fiekls. 17. The montana, has a 
white oval belly, with ath-coloured ſpots. Ir lives in 
trees. 18. The ſanguinolenta, has a blocd-coloured 
belly, with a black longitudinal line. It is a native of 
Spain. 19. The notata, has an oval duſky-coloured 
belly, with white tranſverſe lines. 20. The rufipes, 
has a duſky belly, and reddiſh legs. It moſt frequently 
lives among netiles. 21, The nocturna, has a black 
belly, with two white points, and a little white half- 
moon at the baſe of the anus. 292. The extenſa, has a 
long greeniſh ſhining belly, and its legs are extended 
longitudinally, It frequents marſhy grounds. 23. The 
fmbriata, has a black oblong belly, with a white line on 
each ſide, and duſky-cnloured legs. It lives in water, 
upon the ſurface of which it runs with great ſwiftneſe. 
24. The ſexpunctata, has an oblong belly, and three 
pair of hollow points. It lives in woods, 25. The 
flaviſſima, has a ſmooth oblong belly of a very yellow 
colour. It is a native of Egypt. 26. The bimaculata, 
has a cheſaut · coloured roundith belly, with two white 
ints. 27. The clavipes, has an oblong belly, and the 
aſt joints of the legs, excepring the third pair, are hairy 
and clavated. It is a native of America. 28. The 
quadripunctata, has a black oblong belly, and four hol- 
low. 
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low points. It is to be met with in wiedows, Cc. 
29 Tue holoſericea, has an ovalliſh belly covered with 
a down like velvet; at the baſe, or under part, it bas 
two yellow ſpots. It is found in the folded leaves of 
plants. 30. The ſenoculata, is diſtinguiſhed from the 
reſt by having only (ix eyes. 31. The avicularia, has 
a convex round breaſt, hollowed tranſverſely in the 
middle, It is a native of America, and feeds upon 
{mall birds, inſets, &©c. The bite of this ſpider is as 
venomous as that of the ſerpent. 32. The ſpinimobilis, 


has moveable black ſpines on its legs. It is a native of 


Surinam. 33. The venatoria, is a hairy ſpider, with a 
round convex breaſt, about the ſame ſize with the belly, 
which is oval. It is a native of America, 34. The 
ocellata, has three pair of eyes on its thighs, It is a- 
bout the ſame ſize with the tarantula, of a pale colour, 
with a black ring round the belly, and two large black 
{>ots on the ſides of the breaſt. It is a native of China, 
35. The tarantula, Plate XXIII. fig. 10. The breaſt (1), 
and belly (2), are of an aſh-colour; the legs (3) are 
Itkewiſe a{h-coloured, with blackiſh rings on the under 
part; the fangs, or 1 (4), are red on the inner 
de, the reſt being blackith (5 is the antennæ or feel- 
ers: Twa of its eyes ate larger than the other, red, and 
placed in the front; four other eyes are placed in a tranſ- 
verſe direction towards the mouth; the other two are 
nearer the back. It is a native of Italy, Cyprus, Bar- 
bary, and the E. Indies. The breaſt and belly are a- 
bout two inches long, terminated by two ſhort tails, This 
figure was taken from the life, in the iſland of Cyprus, 
by Alex" Drummond, Eſq; late conſul at Aleppo. The 
be of the tarantula is ſaid to occaſion an inflammation in 
th: part, which in a few hours brings on ſickneſs, faint- 
ing, and difficulty of breathing: The perſon afterwards 
is affected with a delirium, putting himſelf into the maſt 
extravagant poſtures, However, this is not always the 


- caſe; for they are ſometimes ſcized with a deep melan- 
choly. The ſame ſymptoms return annually, in ſome 


caſes, for ſeveral years, and at laſt terminate in death. 
Muſic is ſaid to be the only cure. It induces the pa- 
tient to dance, and ſweat out the poiſon, 36, The ſce- 
nica, is a black jumping ſpider, with three white ſemi- 
circular lines acroſs its body, It frequents old walls. 
37. The truncorum, is a black jumping ſpider, with 
white ſpots on the back. It frequents walls, and old 
wood. 38. The rupeſtris, is a jumping ſpider, with 
black ſpots on its belly, which is edged with red and 
white in the middle, It frequents walls and trees. 

g. The aquatica, is of a livid colour, with an oval 
Felly, and a tranſverſe line, and two hollowed points, 


It frequents the freſh waters of Europe; and lodges, du- 


ring the winter, in empty ſhells, which it dextrouſly 
ſuuts up with a web, 40. The ſaccata, has an oval 
belly of a duſky iron colour, It lives in the ground, and 


carries a {ack with its eggs, where-ever it goes. "This ſack 


it glues to its belly, and will rather die than leave it be- 
hind. 41. The paluſtris, has an oblong cloudy belly, 
wit two white lines on ech fide, It frequents marſhy 
grounds. 42. The vireſcens, has an oblong greeniſh 
yellow belly, with white lines on the ſides. It « yg 
garders, 43. The viatica, has a roundiſh plain belly, 
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with the four laſt legs ſhorter than the others. It fre- 
quents gardens, and fits upon its eggs. 44. The lævi- 
pes, has a depreſſed rhomboidal belly, with its legs 
extended in a tranſverſe direction. It is found on 
trees and walls. 45. The tetracantha, has a lunated 
belly, and is found in St Thomas's iſle. 46. Lhe 
cancriformis, has a globular belly, and is a native of 
America. 47. The ſpinoſa, has eight ſpines on its 
back, and a conical belly, It is a native of America. 

ARANEA conchea, the ſpider-ſhell, a name given to 
ſeveral ſpecies of murex, See Muxex. ; 

ARANELS, in zoology, the trivial name of a ſpecies 
of cancer. See CaxcER. © 

ARANJUEZ, a palace belonging to the king of Spain, 
beautifully ſituated on the banks of the Tagus, about 
fiftcen or ſixteen miles eaſtward of Madrid. 

ARAPABACA, in botany, a ſynonime of the ſpigelia. 
See SPIGELIA, 

ARARAT, the name ancieatly given to part of mount 
Caucaſus, lying between 1. e Euxine and Caſpian ſeas, 
and where Noah's ark reſted. 

ARARAUNA, in ornitholegy, the trivial name of a 
ſpecies of pſittacus. See PsiTTACUS. 

ARASH, a city of the province of Aſgar, in the king- 
dom cf Fez, where the river Luca falis into the 
Weltern Ocean. 

ARAUCO, a city of Chili, in S. America, ſituated on 
a river of the ſame name, in 78* W. long. and 37 
S. lat. 

ARAXES, or Arras, a river of Perſia, See Aa RAS. 

ARAYA, one of the molt celebrated capes in S. Ame- 
rica, forming the north point of the river Oronoque. 
Sec ORONOQUE. 

ARBALET, the ſame with croſs-bow. SceCros s- BOW. 

ARBELA, or las, in geography. See lanir. 

ARBITER, in law, a —_—_ to whoſe deciſion any diſ- 

ute or difference is voluntarily referred by the parties. 

ARBITRARY, that which 1s left to the choice or arbi- 
tration of men, or not fixed by any poſitive law or in- 
junGion, 

ArniTRARY Puniſhment, in Scots law, denotes ſuch 
puniſhments as are by ſtatute left to the diſcretion of 
the judge. It is a general rule in arbitrary puniſh- 
ments, that the judge cannot intlit death. Hence 
all puniſhments that are not capital have acquired the 
name of arbitrary puniſhments, even although they be 
exprelsly pointed out by ſtatute. 

ARBITRATION, Axzn1TRAGE, Or ARBITREMENT, 
the power given by contending parties to an arbiter. 

Sce ARBITER, 

ARBITRATOR, a private extraordinary judge, cho- 
len by the mutual conſent of parties, to determine 
controverſies between them. 

ARBOIS, a town of Franch Compte in France, ſituated 
in 5? 40 E long. and 46 50' N. lat. 

ARBON, a town of Swabia in Germany, tuated in 

. 9? 30 E. long. and 47 40 N lat. 

ARBOR, in mechanics, the principal part of a machine 
which ſerves to ſuſtain the reſt: alſo the axis or ſpin- 
dle on which a machine turns, as the arbor of a crane, 
windmill, Cc. | . 

: ARPO- 
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ARBORIST, a perſon fkilled in that part of botany 


which treats of trees. 

ARBOUR, in gardening, a kind of ſhady bower, for- 

merly in great eſteem, but of late rejected, on account 
of its being damp and unwholeſome. 

Arbours are generally made of lattice-work, either 
of wood or iron, and covered with elms, limes, horn- 
beams ; or with creepers, as honey-ſuckles, jaſmines, 
or paſſion-flewers; either of which will anfwer the 
purpoſe very well, if rightly managed. 

ARBUTUS, in botany, a genus of the decandria mo- 
nogynia claſs. The calix of the arbutus is divided 
into five parts; the corolla is ovated ; the fruit is a 
berry with five partitions or cells, There are five 
ſpecies of arbutus, viz. the unedo, or common ſtraw- 
berry tree, a native of Britain; the andrachne, a 
native of the Eaſt Indies; the acadienſis, a native of 
Acadia; the alpina, or mountain ſtrawberry-tree, a 
native of Britain; and the uva urſi, a plant lately diſ- 
covered in the Highlands of Scotland, and which ſor- 
merly was thought not to be a native of Britain. 

ARC, Aux, or Axci, See ARCH, 

ARCA cordis, the ſame with pericardium, See Pext- 
CARDIUM, 

ARCADIA, a ſea port town of European Turky, ſi- 
' tuated on the weſtern coaſt of the Morea, in 225 
E. long. and 37* 20' N. lat. 

ARCANGIS, in the Turkiſh armies, a kind of irregu- 
lar light-armed horſe which ſubſiſt by plunder. 

ARCANUM, among phyficians, any remedy, the pre- 
paration of which is induſtriouſly concealed, in order 
to enhance its value, 

ARCBOUTANT, in building, an arched buttreſs. 
See BuTTRESS. 

ARCH, in geometry, any part of the circumference of 

- circle or curved line, lying from one point to ano- 
ther, by which the quantity of the whole circle or 

line, or ſome other thing ſought after, may be gather- 
ed, See GEOMETRY. 

ARCn, 88 A — —— 2 ſor 
the es of ſupporting ſome ſtructute, or for ma- 
ding of eaſy paſſage over rivers, See ARCHITEC- 
TURE. 

Triumphal Arch, a ſtately gate of a ſemicircular form, 
adorned with ſculpture, inſcriptions, &c. erected in 
honour of thoſe who had deſerved a triumph. 

Axcn, in compoſition, ſignifies chief, or of the firſt 
claſs, as archangel, archbiſhop, &c. 

ARCHOS, or Axcnzus, Sce ArCHEUS. 

ARCHANGEL, an angel occupying the eighth rank in 
the celeſtial hierarchy. 

AnxCHANGEL, in botany. See Lamivn. 

ARCHANGEL, in geography, a city of the province of 
Dwina in Ruſſia, fruated four miles from the White 
Sea, in 40% 12' E. long. and 64 30' N. lat. 

ARCHBISHOP, a prelate who has ſevetal ſuffragan 
biſhops under him. There are only two archbiſhops 
in England; the archbiſhop of Canterbury, who is 


primate of all England ; and the archbiſhop of York, | 


who is only ſtyled primate of England. * 
Vor. I. No. 15. 3 
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ARCHBISHOPRIC, in eccleſiaſtical geography, x pro- 

vince ſubject to the juriſdiction of an archbiſhop. 

ARCHBUTLER, one of the great officers of the Ger- 
man empire, who preſents the cup to the emperor on 
ſolemn occafions. This office belongs to the king of 
Bohemia. 

ARCHCHAMBERLAIN, an officer of the empire, much 
the ſame with the great chamberlain in England. The 
elector of Brandenburg was appointed, by the golden 
bull, archchamberlain of the empire. 

ARCHCHANCELLOR, an bigh officer who, in an- 
cient times, preſided over the — of the court. 
Under the two firſt races of the kings of France, 
when their territories were divided into Germany, I- 
taly, and Arles, there were three archchancellors : ard 
hence the three archchancellors {till ſubſiſting in Ger- 
many; the archbiſhop of Mentz being archchancellor 
of Germany, the archbiſhop of Cologn of Italy, and 
the archbiſhop of Treves of Arles, 

ARCHCHANTOR, the preſident of the chantors of a 
church, 

ARCHCOUNT, a die formerly given to the earl of 
Flanders. 

ARCHDEACON, an eccleſiaſtical dignitary or officer 
next to a biſhop, whoſe juriſdiction extends either over 
the whole dioceſe, or only a part of it. There ate 
60 archdeacons in England, who viſit the pariſhes ſub- 
ject to their juriſdiction, inquire into abuſes, ſuſpend, 
excommunicate, c. They likewiſe induct all clerks 
into their beueſices. 

ARCHDUKE, a title given to dukes of greater autho- 
rity and power than other dukes. The archduke of 

" Auſtria is among the moſt ancient: His principal pri- 
vileges are, that he ſhall diſtribute juſtice in his own 
country, without appeal ; that he cannot be deprived 
of his countries, even by the emperor and the ſtates 
of the empire; and that he have a power of creating 
counts, barons, Cc. throughout the whole empire. 

ARCHED, in a general ſenſe, denotes ſamethiog bu. le 
or conſtructed in the faſhion or after the manuer of 
an arch, | 

AnCHeD legs, a fault in a horſe when his legs are beaded 
archwiſe. 

ARCHER, in the ancient military art, one who ſought 
with bow and arrows. The Engkth archers were 
eſteemed the beſt in Europe, to whole proweſs and 
dexterity the may victories over the Freach were in 
a great meaſure owing. 

ARCHES-covurt, the chief and moſt ancient conſiſlory 
that belongs to the archbiſhop of Canterbury, for the 
debating of ſpiritual cauſes, ſo called from Buw- 
Church in London, where it is kept, whoſe top is 
raiſed of ſtone - pillats, built archwiſe. The judge 
of this court is termed the dean of the arches, or of- 
ficial of the arches-court : Dean of the arches, becauſe 
wich this office is commonly joined a peculiar jut iſdie- 
tion of thirteen pariſhes in London, termed a deanry, 
being exempted from the authority of the biſhop of 
London, and belonging to the archbiſhop of Canter- 
bury ; of which the pariſh of Bow is one, Some o- 
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_ thers ſay, that he was firſt called dean of the arches, 
becauſe the official to the archbiſhop, the dean of the 
arches, was his ſubſtitute in his court; and by that 
means the names became confounded. The juriſdic- 
tion of this judge is ordinary, and extends through the 
Whole province of Canterbury; ſo that, upon any ap- 
peal, he forthwith, and without any further examina- 
tion. of the cauſe, ſends out his citation to the party 
appealed, and his inhibition to the judge from whom 
the appeal is made. 
Axcues, in geography, a name uſed among navigators 
for the Archipelago. 


ARCHETYPE, the firſt model of a work, which is co- 


pied after to make another like it. Among minters, it 
is uſed for the ſtandard weight by which the others 
are adjuſted. The archetypal world, among Plato- 


ARCHIT 


RCHITECTURE, or the art of building, ought 

to be conſidered in a twofold light, as an object of 

taſte, and as a mechanical art. An examination of its 
principles improves our taſte; the practical part contains 


0 
OF ARCHITECTURE AS 


Jar ages muſt have elapſed before architecture 
came to be confidered as a fine art, Utility was 
its original deſtination, and ſtill continues to be its prin- 
cipal end. Experience, however, has taught, us, that 
architecture is capable of exciting a variety of agreeable 
feelings. Of theſe, utility, grandeur, regularity, or- 
der, and proportion, are the chief. 
ArchiteRure being an uſeful as well as a fine art, leads 
vs to diſtinguiſh: buiſdings, and parts of buildings, into 
three kinds, viz. what are intended for uſe folely, what 
for ornament ſolely, and what for both. Buildings in- 
tended for utility ſobely, ought in every part to corre- 
{pond preciſely to that intention: The leaſt deviation 
from uſe, though contributing to ornament, will be diſ- 
- agreeable; ſor every work of ufe being conſidered as a 
mean to ac end, its perfection as a mean is the capital 
circum{tines, and every other beauty in oppoſition is ne- 
glected as improper. On the other hand, in ſuch thinps 
a3 are intended foltely for ornament, as columns, obe- 
liſks, triumphal arches, Oc. beaury alone ought to be 
regarded, The 1 difficulty in architecture lies in 
combining uſe and ornament. In order to accompliſh theſe 
ends, different and even oppoſite means muſt be employ- 
ed; which is the rcaſon why they are ſo ſeldom united 
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niſts, means the world as it exiſted in the idea of God, 
before the viſible creation. 

ARCHEUS, among chemiſts, a term uſed to denote the 
predominating priaciple of things, whereby their pe- 
culiar qualities are fixed and determined. 

ARCHILOCHIAN, a term in poetry, applied to a ſort 
of verſes, of which Archilochus was the inventor, 
conſiſting of feven feet, the four firſt whereof are or- 
dinarily dactyls, though ſometimes ſpondees, the three 
laſt trochees; as in Horace, 

Solvitur acris hyems, gratd vice veris & Favoni. 

ARCHIPELAGO, in geography, a general term for a 
ſea interrupted with iſlands ; but more eſpecially de- 
noting that between Greece and Aſia. 


ARCHITECT, a perſon {killed in architecture. 


ECTUR E. 


ſuch ĩnſtructions as are neceſſary for the mechanic. 

Many books have been compoſed upon the mechanical 
art, but few authors have attempted to uofold the phi- 
ſophical principles of the art. 


T. C 
AN OBJECT OF TASTE. 


in perfection; and hence, in buildings of this kind, the 
only practicable method is, to prefer utility to ornament 
according to the character of the building: In palaces, 
and ſuch buildings as admit of a variety of uſeful contri- 
vance, regularity ought to be preferred; but in dwell- 
ing-houſes that are too ſmall for variety of contrivance, 
utility ought to prevail, neglecting regularity as far zs 
it ſtands in el to convenience. 

In conſidering attentively the beauty of viſible objects, 
we diſcover two kinds. The firſt may be termed ix- 
trinfic beauty, becauſe it is diſcovered in a ſingle object, 
without relation to any other. The ſecond may be 
termed relative beauty, being founded on a combination 
of relative objects. Architecture admits of both kinds. 
We ſhall firſt give a few examples of re/ative beauty, 

The proportions of a door are determined by the uſe 
to which it is deſtined. The door of a dwelling-houſe, 
which ought to correfpond to the human ſize, is confined 
to ſeven or eight feet in height, and three or four in 
breadth, The proportions proper for a {table or coach- 
houſe are different. The door of a church ought to be 
wide, in order to afford an eaſy paſſage for a multitude ; 
and its height.muſt be regulated by its wideneſs, that the 
proportion may pleaſe the eye. The ſize ot _— 

ous 


dows ought always to be proportioned to that of the 
room they are deſtined to illuminate; for if the aper- 
rures be not large enough to convey light to every cor- 
ner, the room mult be unequally lighted, which is a 
great deformity, Steps of ſtairs ſhould likewiſe be ac- 
commodared to the human figure,. without regarding any 
other proportion; they are accordingly the ſame in large 
and in ſmall buildings, becauſe both are inhabited by 
men of the fame ſize. 

We ſhall next coaſider intrinſic beauty, blended with 
that which is relative. A cube in itſelf is more agree- 
able than a parallelopipedon; this conſtantly holds in 
ſmall figures: But a large building in the form of à cube 
is lumpiſh and heavy; while a parallelopipedon, ſer on 
its ſmaller baſe, is more agreeable on account of its ele- 
vation: Hence the beauty of Gothic towers, But if 
this figure were to be uſed in a dwelling-houſe, to make 
way for relative beauty, we would immediately percerve 
that utility ought chietly to be regarded; and this figure, 
inconvenient by its height, ought to be fer on its larger 
baſe : The loftineſs in this caſe would be loſt; but that 
loſs will be more than ſufficiently compenſated by the 
additional convenience. Hence the form of buildings 
{ſpread more upon the ground than raiſed in beight, is 
always preferred for a dwelling-houſe. 

With regard to the internal diviſions, utility requires 
that the rooms be rectangular, to avoid uſcleſs ſpaces. 
An hexagonal figure leaves no void ſpaces ; but it deter- 
mines the rooms to be all of one ſize, which is both in- 
convenient and diſagreeable for want of variety. Tho' 
a cube be the molt agreeable figure, and may anſwer for 
a room of a moderate ſize; yet, in a very. large room, 
utility requires a different figure, Unconhned motion is 
the chief convenience of a great room; to cbtain this, 
the greateſt length that can be had is neceſſary, But a 
ſquare room of a large ſize is inconvenient, It removes 
chairs, tables, c. at too great a diſtance from the hand, 
which, when unemployed, mult be ranged along the ſides 
of the room, Utility therefore requires a large room 10 
be a parallellogram, This figure is likewiſe beſt calcu- 
lated for the admiſſion of light; becauſe, to avoid croſs- 
lights, all the windows ought to be in one wall; and it 
the oppolite wall be at ſuch a diſtance as not to be fully 
lighted, the room muſt be obſcure. The height of a 
ro2m exceeding nine or ten feet, has litile relation 10 
utility; therefore proportion is the only rule for deter- 
mining the height, when above that number of feet, 

Artiſts who deal in the beautiful, love to entertain the 
eye; palaces and ſumptuous buildings, in which intrinſic 
beauty may be fully diſplayed, give them an opportunity 
of exertivg their taſte. But ſuch a propenſity is pecu- 
liarly unhappy with- regard to private — * 
Vecauſe in theſe, relative beauty cannot be diſplayed to 
perfection, without hurting intrinſic beauty. There is 
vo opportunity for great variety of form in a ſmall houſe ; 
and in edifices of this kind, internal convenience has not 
hitherto been happily adjuſted ro external. regularity. 
Perhaps an accurate coincidence in this refpeR is beyond 
ine reach of art, Architects, however,. conflantly ſylit 
upon this rock; for they never can be perſuaded to give 
over attempting, to reconcile theſe two incompatiblez: 
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How otherwiſe ſhould it happen, that If rhe endleſs va- 
riety of private dwelling-houſes, there ſhould not be one 
found that is generally agreed upon as a good pattern? 
The unwearied propenſity to make a houſe regular as 
well as convenient, obliges the architect, in ſome arti- 
cles, to ſacrifice convenience to regularity, and, in o- 
thers, regularity to convenience ; and accordingly the 
bouſe, which turns out neither regular nor convenient, 
never fails to diſpleaſe. 

Nothing can be more evident, than that the form of 
a dwelling-houſe ought to be ſuited to the climate; yet 
no error is more common than to copy in Britain the 
form of Italian houſes, not forgetting even thoſe parts 
that are purpoſely contrived for collecting air, and for 
excluding the tun: Witneſs our colonnades and logios, 
deſigned by the Italians to gather cool air, and exclude 
the beams of the ſun, conveniencies which the climate 
of this country does not require, 

We ſhall next view architecture as one of the frac arts; 
which will lead us to the examination of ſuch buildings, 
and parts of buildings, as are calculated ſolely to pleaſe 
the eye. Variety prevails in the works of nature; but 
art requires to be guided by rule and compais, Hence it 
is, that in ſuch works of art as inntate nature, the great 
art is, to hide every appearance of art; which is done 
by avoiding regularity, and indulging variety. But in 
works of art that are original and not imitative, ſuch as 
architecture, ſtrict regularity and uniformity ought to be 
{tudicd, ſo far as conliſtent with utility. 

Proportion is not leis agreeable than regularity and uni- 
formity ; and therefore, in buildings intended to pleaſe 
the eye, they are all cqually eſſential. It is taken for 
granted by many writers, that in all the parts of a build- 
ing there are certain ſtrict proportions which pleaſe the 
eye, in the ſame manner as in ſound there are certain 
{tri&t proportions which pleaſe the car; and that, in both, 
the ſlighteit deviation is equally diſagrecable. Others 
ſeem to reliſh more a compariſon between proportion iu 
numbers, abod proportion in quantity; and maintain, that 
the ſame proportions are agreeable in both. The pro- 
portions, for example, of the numbers 16, 24, and 36, 
are agreeable; and ſo, ſay they, are the proportions of 
a room, whole height is 16 — the breadth 24, and 
the length 36. But it ought to be conſidered, that there 
is no reſemblance or relation between the objects of dif- 
ferent ſenſes, What pleaſes the car in harmony, is not 
the proportion of the {lrings of the iuſtrument, but of 
the ſound which theſe ſtrings produce. In architecture, 
on the cootrary, it is the proportion of differcat quz>ti- 
tes that pleaſes the che, without the leaſt relation to 
lound, ſame thing may be ſaid of numbers. Quan- 
tity is a real quality of every body; number is not a 
real quality, but mercly an idea that ariſes upon view- 
ing a plurality of things in ſucceſſion. An uithmetical 
proportion is agrecable in numbers; but have we from 
this any reafon to conclude, that it. mult alſo be agrec- 
able in quantity? At this rate, a geometrical proper - 
tion, and many others, ought alſo to be agrecable in 
both; A certain proportion may coincide in quantity 
and number; and amongſt an endleſs variety of propor- 
tions, it would be wonderful if there never ſhould be a 
CGLNCLUCRCE.. 
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coincidence, One example is given of this coincidence, 
in the numbers 16, 24, and 36; but to be conviqeed that 
it is merely acc:cmal, we need but reflect, that the ſame 
proportions are nat applicable to the external figure of a 
houſe, and far leſs to a column. 2 

It is ludicrous to obſerve writers acknowledging the 
neceſlity of accurate proportions, and yet differing wide- 
ly about them. Laying aſide reaſoning and philoſophy, 
one fact univerſally agreed on ought to have undeceived 
tem, that the ſame proportions which pleaſe in a model 
ure not agreeable in a large building: A room 48 feet 
in length, and 24 in breadth and height, is well propor- 


tioned ; but a room 12 feet wide and high, and 24 long, 


appioaches to a gallery, 

Perrault, in his compariſon of the ancients and mo- 
derns, goes to the oppoſite extreme, maintaining, that 
the different proportions aſſigned to each order of co- 
lumns are arbitrary, and that the beauty of theſe pro- 
portions is entirely che effect of cuſtom. But he ſhould 
have conſideted, that if theſe proportions had not origi- 
nally been agreeable, they could never have been ell. - 
bliſhed by cuſtom. 

For illuſtrating this point, we ſhall add a few examples 
of the agreeableneſs of different proportions. In a ſump- 
tuous edifice, the capital rooms ought to be large, other- 
wife they will not be proportioned to the ſize of the 
building; for the ſame reaſon, a very large room is im- 
proper in a {mall houſe. But in thiags thus related, the 
mind requires not a preciſe or ſingle proportion, rejecting 
all others; on the contrary, many different propor.ions 
are equally agreeable, It is only when a proportion be- 
comes looſe and diſtant, that the agreeableneſs abates, 
and at laſt vaniſhes. Accordingly, in buildings, rooms 
of different proportions are found to be equally agree- 
able, even where the proportion is not influenced by uti- 
lity. With regard to the proportion the height of a 
room ſhould bear to the leugth and breadth, it muſt be 
extremely arbitrary, conſidering the uncertainty of the 
eye as to the height of a room when it exceeds 16 or 
17 feet, In columns, again, every architect mult con- 
fels, that the proportion of height and thickneſs varies 
betwixt 8 diameters and 10, and that every proportion 
between theſe two extremes is agreeable. Beſides, there 
muſt certainly be a further variation of proportion, de- 
pending on the ſize of the column : A row of columns 
10 feet high, and a row twice that keight, requires 
chſferent proportions: The intercoluraniations mult alſo 
differ in proportion according to the height of the row. 

Proportion of parts is not only itſelf a beauty, but is 
inſeparably connected with a beauty of the higheſt reliſh, 
that of concord and harmony; which will be plain from 
what follows : A room, the parts of which are all finely 
adjuſted to each other, ſtrikes us not only with the beau- 
ry of proportion, but with a pleaſure far ſuperior. The 
length, the breadth, the height, the windows, raife each 
of them a ſeparate emotion: T heſe emotions are ſimilar ; 
and, though faint when ſeparately felt, they produce, in 
conjunction, the emotion of concord or harmony, which 
is very pleaſant, On the other hand, where the length 
of a room far exceeds the breadth, the mind, comparing 
together parts ſo intimately connected, immediately per- 


congruity. 
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ceives a diſagreement or diſproportion which diſguſts. 
Hence a lorg gallery, however convenient for exerciſe, 
is not an agrecable figure of a room. | 

In buildings deſtined chiefly or fclely to pleaſe the eye, 
regularity and proportion are eſſentially neceſſary, be- 
cauſe they are the means of producing intrinſic beauty. 
But a ſkilful artiſt will not confine his. view to regularity 
and proportion; he will alſo ſtudy congruity, which is 
perceived when the form and ornaments of a ſtructure 
are ſuited to the purpoſe for which it is appointed. 
Hence every building ought to have an expreſhon ſuited 
to its deſtination, A palace ovght to be — and 
grand; a private dwelling; neat and modeſt; a play- 
houſe, gay and ſplendid ; and a monument, gloomy and 
melancholy. A heathen temple has a double deſtination : 
It is conſidered as a houſe dedicated to ſome divinity ; 
therefore it ought to be grand, elevated, and magnifi- 
cent: It is alſo conſidered as a place of worſhip; and 
therefore ought to be ſomewhat dark and gloomy, be- 
cauſe dimneis or obſcurity produces that tone of mind 
which is favourable to humility and devotion. Columns, 
beſides their chief deſtination of being ſupports, contri- 
bute to that peculiar expreſſion which the deſlination of 
a building requires: Columns of different proportions 
ſcrve to expreſs loftineſs, lightneſs, &c. as well as 
{trength. Situation may alſo contribute to expreſſion: 
Conveniency regulates the ſituation of a private dwell- 
ing-houſe; and the ſituation of a palace ought to be lot- 
ty. This leads to a queſtion, Whether the fituation, 
where there happens to be no choice, ought, in any 
meaſure, to regulate the form of the editice ? The con- 
nection between a great houſe and a neighbouring field, 
though not extremely intimate, demands however ſome 
It would, for example, diſpleaſe us to find 
an elegant building thrown away upon a wild uncultivated 
country: Congruity requires a poliſhed field for ſuch a 
building. The old Gothic form of building was well 
ſuited to the rough uncultivated regions where it was in- 
vented ; but was very ill adapted to the fine plains of 
France and Italy. 

Ihe external ſtructure of a houſe leads naturally to 
its internal ſtructure. A large and ſpacious room, which 
is the firſt that commonly receives us, is à bad contri- 
vance in ſeveral reſpects. In the firſt place, when im- 
mediately from the open air we ſtep into ſuch a room, 
its ſize in appearance is diminiſhed by contraſt ; it looks 
little, compared with the great canopy of the ſky. In 
the next place, when it recovers its grandeur, as it ſoon 
doth, it gives a diminutive appearance to the reſt of the 
houſe ; paſſing from it, every apartment looks little. In 
the third place, by its ſituatlon it ſerves only for a wait- 
ing-room, and a paſſage to the principal apartments, 
Rejecting therefore this form, a hint may be taken from 
the climax in writing for another that appears more ſuit- 
able: A handſome portico, proportioned to the ſize and 
faſhion of the front, leads into a waiting-room of a lar- 
ger (ſize, and this to the great room, all by a progreſſ on 
trom ſmall to great. 

Grandeur is the principal emotion that architecture 
is capable of raiſing in the mind: it might therefore be 


the chief ſtudy of the artiſt, in great buildings deſtined 
to 
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to pleaſe the eye. But as grandeur depends partly on 
fze, it is unlucky for architecture that it is governed by 
regularity and proportion, which never deceive the eye 
by making objects appear larger than they are in reality, 
But though 2 and proportion contribute nothing 
to grandeur, ſo far as that emotion depends on ſize; yet 
they contribute greatly to it by confining the ſize within 
ſuch bounds that it can be taken in and examined at one 
view; for, when objects are ſo large as not to be com- 
prehended but in parts, they tend rather to diſtract than 
ſatisfy the mind. 

We ſhall next paſs to ſuch ornaments as contribute to 
give buildings a peculiar expreſſion. It has been doubt- 
ed, whether a building can regularly admit any ornament 
but what is uſeful, or at leaſt has that appearance, But, 
conſidering the double aim of architecture as a fine, 
as well as an uſeful art, there is no reaſon why orna- 
ments may not be added to pleaſe the eye, without any 
relation to utility, A private dwelling-houſe, it is true, 
and other edifices, where uſe is the chiet aim, admit not 
regularly any ornament but what has at leaſt the appear- 
ance of uſe : But temples, triumphal arches, and other 
buildings intended chicfly or ſolely for ſhow, may be 
highly ornamented. 

This ſuggeſts a diviſion of ornaments into three kinds, 
viz. 1. Ornaments that are beautiful without relation to 
uſe; ſuch as ſtatues, vaſes, baſſo or alto relievo : 
2. Things in themſelves not beautiful, but poſſeſſing the 
beauty of utility, by impoſing on the ſpectator, and ap- 
pearing to be uſeful ; ſuch as blind windows: 3. Where 
things are beautiful in themſelves, and at the ſame time 
take on the appearance of uſe; ſuch as pilaſters. 

With regard to the , we naturally require that a 
ſtatue be ſo placed, as to be ſeen in every direction, and 
examined at different diſtances. Statues, therefore, are 
properly introduced to adorn the great ſtair that leads to 
to the principal door of a palace, or to leſſen the void be- 
tween pillars. But a niche in the external front is an 
improper place for a ſtatue. There is an additional rea- 
fon aal placing them upon the roof or top of the 
walls; their tickliſh ſituation gives pain, as they have 
the appearance of being in danger of tumbling down ; 
beſides, we are inclined to feel from their being too much 
expoſed to the inclemencies of the weather, To adorn 
the top of the wall with a row of vaſes, is an unhappy 
conceit, by placing a thing, whoſe natural deſtination is 
utility, where it cannot have even the appearance of uſe. 
As to carvings upon the external ſurface of a building, 
termed baſſe relievo when flat, and alto relizvo when 
prominent, all contradictory expreſſions ought to be a- 
voided, Now, firmneſs and ſolidity being the proper 
expreſſions of a pedeltal, and, on the contrary, lightneſs 
and delicacy of carved work, the pedeſtal, whether of a 
column or of a ſtatue, ought to be ſparingly ornamented. 
The ancients never ventured any bolder ornament than 
the baſſo relievo. 

Wich relpect to ornaments of the ſecond kind, it is a 
great blunder to contrive them ſo as to make them appear 
uteleſs, A blind window, therefore, when necetlary for 
regularity, ought to be ſo diſguiſed as to appear a real 
window: When it appears without diſguiſe, it is diſgull - 
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ful, as a vain attempt to ſupply the want of invention; 
it ſhows the irregularity in a ſtronger light, by ſignify- 
ing that a window ought to be there in point of regu- 
larity, but that the architect had not fall ſufficient to 
connect exterral regularity with internal convenience. 

As to the third, it is an error to ſink pilaſters fo far 
into the wall, as to remove totally, or moſtly, the ap- 
pearance of uſe, They ſhould always project fo much 
from the wall, as to have the appearance of ſupparting 
the entablature over them. 

From ornaments in general, we deſcend to a pillar, 
the chief ornament in great buildings. The deſtination 
of a pillar is to ſupport, really or in appearance, another 
part termed the entablature. With regard to the form 
of a pillar, it muft be obſerved, that a circle is a more 
agreeable figure than a ſquare, a globe than a cube, and 
a cylinder than a parallellopipedon, This laſt, in the 
language of architecture, is ids that a column is a 
more agreeable figure than a pilaſter; and for that reaſon 
it ought to be preferred, when all other circumſtances 
are _ Another reaſon concurs, that a column an- 
nexed to a wall, which is a plain ſurface, makes a greater 
variety than a pilaſter. Beſides, pilaſters at a diſtance 
are apt to be miſtaken for pillars ; and the ſpectator is diſ- 
appointed when, on a nearer approach, he diſcovers them 
to be only pilaſters. 

As to the parts of a column, a bare uniform cylinder, 
without a capital, appears naked; and without a baſe, 
appears too tickliſhly placed to ſtand firm: It oughc 
therefore to have ſome finiſhing at the top and bottom: 
Hence the three chief parrs of a column, the ſhaft, the 
baſe, and the capital, Nature unduubtedly requires 
proportion among theſe parts, but it admits of variety 
of proportion, Vitruvius and ſome of the elder writers 
ſeem to think, that the proportions of columns were de- 
rived from the human figure, the capita] repreſenting 
the head, the baſe the fert, and the ſhaft the body. 
The Tuſcan has beea accordingly denominated the C- 
gantic ; the Doric, the Herculcan; the Tonic, the Ma- 
tronal; and the Corinthian, the Virginal the Com- 
polite is a mixture of the Corinthian and Ionic. As to 
the baſe, the principle of utility interpoſes to vary it 
from the human figure, and to proportion it fo to the 
whole, as to give the column the appearance of ſtability. 

Among the Greeks, we find only three orders of co- 
lumns, the Doric, the Ionic, and the Corinthi in, dillin- 
guiſhed from each other by their deſtination as well as 
by their ornaments, It has been diſputed, whether any 
new order can be added to theſe: Some hold the aftirma- 
tive, and give for inſtances the Tuſcan and Compoſite 
others maintain, that theſe properly are not diſtinct or- 
ders, but only the origioal orders with ſome flight vari- 
ation. The only circumſtances that can ſerve to diſtin- 
— one order from another, are the form of the co- 
umn, and its deſtination. To make the firſt a diſtin- 
guiſhing mark without regard to the other, would multi- 
ply orders without cod. Deſtination is more limited, 
and it leads us to dittinguiſh three kinds of orders ; one 
plain and ſtrong, for the purpoſe of ſupporting plain and 
maſly buildings; one delicate and graceful, for ſopport- 
ing buildings of that character; and between thele, a 
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third, ſupporting buildings of a mixed nature, So that, 
if deſtination alone is to be regarded, the Tuſcan is of 
the ſame order with the Doric, and the Compoſite with 
the Corinthian. 

Ihe ornaments of theſe three orders ought to be ſuit- 
ed to the purpoſes for which they are intended. Plain 
and ruſtic ornaments would be not a little diſcordant 
with the elegance of the Corinthian order, and {weet and 
delicate ornaments not leſs with the ſtrength of the Doric. 
With reſpect to buildiags of every kind, one rule, 
dictated by utility, is, that they be fixm and ſtable. An- 
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other, dictated by beauty, is, that they alſo appear ſo 
to the eye; for every thing that appears tottermg, and 
in bazard of tumbling down, produceth in the FpeQta- 
tor the painful emotion of fear, inſtead of the pleaſing 
emotion of beauty; and accordingly it ſhould be the 
great care of the artiſt, that every part of his edifice 
appear to be well ſupported. Some have introduced a 
kind of conceit in architecture, by giving parts of buildings 
the appearance of falling; of this kind is the church of 
St Sophia in Conſtantinople ; the round towers in the up- 
permolt (tories of Gothic buildings is in the ſame falſe taſte. 


T. II. 


OF ARCHITECTURE AS A MECHANICAL ART. 


Of the ORIGIN of ButiLDiNGs. 


VitnixGs, in the firſt ages of ſociety, behoved to be 
extremely rude. The firſt huts were probably of a 
conic figure, being the moſt ſimple, and belt adapted to 
the materials that could be obtained in ſuch an uncalti- 
vated ſtate of ſociety, Theſe huts were formed of 
branches of trees, covered with reeds, leaves, and clay. 
But, finding the conic figure inconvenient, on account 
of its inclined” ſides, they changed it into a cubical one, 
in the following manner: They fixed in the ground ſe- 
veral upright trees to form the ſides, filling the intervals 
between them with branches cloſely interwoven, and co- 
vered with clay. The ſides being thus compleated, four 
large beams were placed on the upright trunks, which, 
being well joined at the angles, kept the ſides firm; and 
likewiſe ſerved to ſupport the roof, which was compoſed 
of maay joiſts, covered with reeds, leaves, and clay. 

As men improved in the art of building. new methods 
of rendering their huts laſting and handſome were gra- 
dually invented. They took off the bark and other un- 
evenneſſes from the trunks of the trees that formed the 
fides, and raiſed them above the dirt on ſtones. The 
{ſpaces between the ends of the joiſts were cloſed with 
clay, and the ends of them were covered with thin boarde, 
cat in the form of triglyphs, Cc. : 

From this ſimple conſtrudtion the different orders of 
architecture took their riſe. When buildings of wood 
were laid aſide, they imitated, in thetr edifices of ſtone, 
the form which neceſhry had introduced into the primi- 
tive huts: Hence the upright trees gave riſe to the 
columns ; and the beams, joiſts, rafters, and ſtrata of 
materials that formed the covering, ſuggetted archirraves, 
trizes, triglyphs, and cornices. 

At what time, or by whom, the: Grecian orders were 
invented, is not certainly known But the following is 
the account Which Vitruvius gives of them, 

Dorus, king of Achaia, and fon of Hel-nes and Op- 
tica, built a temple to Juno in the ancient city of Argos, 
which happened to be in the manner row called Doric, 
From the name of the inventor. This manner was after- 
wards imitatcd in many other temples in the ſeveral cities 
of Achaa. 


The Athenians, about the ſame time, ſent thirteen co- 
lonies into Aſia, under the command of Ion, fon of Xu- 
thus and Creuſa. This Ton conquered all Caria, found- 
ed many cities, and called the country lonia. The firſt 
temple he built was after the Doric manner. But after- 
wards he built a temple to Diana of a more delicate ſtruc- 
ture, and formed upon the proportions of a female bo- 
dy, as the Doric had been on thoſe of a robuſt man, 
The capital was adorned with volutes, to repreſent the 
curls of a woman's hair; and flutings were cut on the ſhaft 
of the column, in imitation of the folds of her garment. 
This order got the name of Ionic, in honour of the Ioni- 
ans who invented it, 

The third ſort of columns, called Corixthian, are ſaid 
to owe their origin to the following accident t—A young 
girl of Corinth having died, her nurſe placed on her 
tomb a baſket, containing certain trinkets, in which ſhe 
delighted when alive, and covered it with a tyle to pre- 
vent the rain from ſpoiling them. The baſket happened 
to be placed on a root of acanthus, which puſhing out 
its leaves in the ſpring, covered the ſides of the baſket; 
ſome of the longeſt of which, being obſtructed by the 
corners of the tyle, were forced downwards, and curled 
in the manner of volutes. Calimachus the fculptor, paſ- 
ſing near the tomb, was ſo pleaſed with the beautiful ap- 
pearance of the acanthus growing in this manner, that he 
imitated it in the columns which he afterwards made at 
Corinth. 

Villalpandus treats this ſtory of Calimachus as a fa- 
ble, and maintains that the Corinthian capital rook its 
origin from an order in Solomon's temple; and it muſt 
be acknowledged, that ſome deſcriptions in the Bible 
favour this opinion, 

Beſides theſe three orders, ſaid to be invented by the 
Greeks, two other, viz. the Tuſcan and Compoſite, are 
thought to have been invented by the Romans. The 
Tuſcan firſt appeared in Tuſcany, before the Romans had 
any intercourſe with the Greeks, The Compoſite is a 
mixture of the Tonic and Corinthian. Theſe five man- 
ners of building, invented by the ancients, are called 
Osbras, on account of the regularity and beauty of 
their forms. 
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Tus parts that compoſe an order may be diſtributed 
into two different claſſes. In the fi may be ranged 
all that have any analogy to the primitive huts, and re- 
pron ſome part that was necefſary in their conſtruction, 

uch are the ſhaft of the column, with the plinth of its 
baſe, and the abacus of its capital, repreſenting the up- 
right trees, with the ſtones on which they were placed, 
and thoſe that covered them; likewiſe the architrave and 
triglyphs, repreſenting the beams and joiſts ; the mutules, 
modilions, or dentils, which all of them repreſent the 
rafters, or ſome other. pieces of timber uſed to ſupport 
the covering; and the corona, repreſenting the beds of 
materials that compoſed the covering, All theſe may 
properly be diſtinguiſhed by the name of effential mem- 
bers. The ſubſervient parts, contrived for the uſe or 
ornament of the former, and commonly called mould- 
ings, may conſtitute the ſecend clals, 

Tusa are eight regular mouldings in ornamenting 
columns ; the filler, liſtel, or ſquare; the aſtragal, or 
bead; the torus, or tore; the ſcotia, mouth, or caſe- 
ment ; the echinus, ovolo, or quarter-round ; the in- 
verted cyma, talon, or ogee; the cyma, cyma recta. or 
cymatium; the cavetto, or hollow. The names of theſe 
allude to their forms, and their forms are adapted to the 
purpoſes for which they are intended. See Plate XXVII. 

The ovolo and talon, as they are ſtrong at the extre- 
mities, are fit for ſupports; the cyma and cavetto, tho' 
improper for ſupports, ſerve for coverings to ſhelter o- 
ther members; the torus and aitragal, being ſhaped like 
ropes, are intended to bind and tortify the parts with 
which they are connected: But the uſe of the ſcotia 
and fillet, is only to ſeparate and diſtinguith the other 
mouldings, to give a graceful turn to the profile, and to 
prevent the confuſion which would ariſe from joining ſc- 
veral curved members together, 

There are various methods of deſcribing the contours 
of mouldings; but the ſimpleſt and beſt is to form them 
of quadrants of circles, as in Plate XX VII. 

An aſſemblage of what are called efſential parts and 
mouldings, is termed a profile. The molt pertect pro- 
files are ſuch as are compoſed of few mouldings, varied 
in form and fize; and fo diſpoſed, that the itreight and 
curved ones ſucceed each other alternately. When 
ornaments are employed in mouldings, tome of them thould 
be left plain, in order to give a proper repoſe : For, 
when all are ornameared, the figure of the profile is loſt, 


Of the OxDers of ArcHITECTURE, 


An Oe conſiſis of two principal members, the 
Column and the Exrastä rug; each of which 15 
compoſed of three principal parts. Thoſe of the Co- 
lumn are, the Baſe, the S/ t, and the Capital; and 
thoſe of the Ent blatute are, the 1rchitrave, the Frize, 
and the Cornice, All theſe are ſubaivided into many 
leſſer parts, whoſe -@imber, form, and dimerſions cha- 
racteriſe each order, aod expreſs the degree of ſttength, 


delicacy, richucſs, or fimplicity peculiar to it, 


1. OF THE TUSCAN. 


Tur Tvscax (Plate XXIV.) is the moſt ſolid and 
fimple of all ihe orders. It is compoſed of few parts, 
devoid of crnuments, and fo maſſy, that its ſeems ca- 
pable of ſupporting the heavieſt burden. There are 
no remains of a regular Tuſcan order among the an- 
tiques; the doctrine of Vitruvius concerning it is ob- 
ſcure; and the profiles of Palladio, Scamozzi, Ser lio, 
de Orme, and Vignola, are all imperfect, 

The height of the Tuſcan column is 14 modules, 
or ſemidiameters, each conſiſting of 30 minutes; and 
that of the whole entablature 34 modules; which being 


divided into 10 equal parts, three of them are for the 


height of the architrave, three for the treeze, and the 
remaining four for the cornice : The capital is one mo- 
dule; the baſe, including the lower cinctute of the ſhaft, 
is likewiſe one module; and the ſhaft, with its upper 
cincture and aſtragal, 12 modules, 
Theſe are the genera! dimenſions of the order; the 
particular dimenſions may be learned by in{peQior. of the 
lates. 
; In the remains of antiquity, the quantity of diminu- 
tion at the top of the Tulcan column is various; but ſel- 
dom lels than one eighth, nor more than one fixth of the 
inferior diameter of the column, The laſt of theſe is 
2 preferred; and Chalmers and others make the 
ame diminution in all columns, without regard to their 
order. 


2. OF THE DORIC ORDER. 


Tus Donic Obe, (Plate XXV.) is next in 
ſtrength to the Tuſcan ; and being of a grave, robuſt, and 
maſculine aſpect, is by Scamozzi called the Herculcan. 
As it is the moſt ancient of all the orders, it retains 
more of the ſtructure of the primitive huts than any of 
the reſt; the triglyphs in its freeze repreferiting the 
ends of the joiſts; and the mutules in its cornice, repre- 
ſenting the rafters, 

The height of the Doric column, including its capit.! 
and baſe, is 16 modules, and the height of the entabla- 
ture four; the latter of which being divided into eight 
parts, two of them are for the architrave, three for the 
frize, and three for the cornice, 

In moſt of the antiques, the Doric column is executed 
without a baſe. Vitruvius likewiſe makes it without one ; 
the baſe, according to him, having been firſt employed 
in the Tonic order, in imitation of the ſandal of a vo- 
man's foot. Scamozzi blames this practice, and moſt 
of the modern architeCs are of his opinion. 

In the profile of the theatre of Marcellus, the frize is 
enriched with huſks and roles; the architrave conſiſts 
only of one aſcia ad a fille; the or are conical; 
the metope is enriched with a bull's Kull, adorned with 
a garland of beads, in imitation of thofe on the temple 
of Jupiter Tonans ft the foot of the Capiich, In teme 
antique fragments, «nd in à great many mordern build- 
ings, the metopcs arc alternately adorned with ox-ſkulls 
and pateras, But they may be filled with ang other or- 
naments, acc.rding to the deſtinauen of the building, 
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3. OF THE IONIC ORDER. 
Txt loxicOrper (Plate XXVI.) is of a more lender 


make than the Doric or Tuſcan; its appearance is ſimple, 


yet graceful and majeſtic; its ornaments are few; ſo that 
it has been compared to a ſedate matron, in decent, 
rather than magnificent attire, 

Among the ancients, the form of the Ionic profile ap- 
pears to have been more poſitively determined than that 
ef any other order; for, in all the antiques at Rome, 
{the temple of Concord excepted) it is exactly the ſame. 

"he modern artiſts have likewiſe been unanimous in 
their opinions; all of them, excepting Palladio and his 
imitators, having employed the dentil, cornice, and 
the other parts of the profile, nearly as they are found 
in the Colliſcum, the temple of Fortune, and the theatre 
of Marcellus. 

The height of the Tonic column is 18 modules, and 
that of the entablature 44, or one quarter of the height 
of the column, as in the other orders, which is a trifle 
leſs than in any of the antique Tonics, In all the an- 
tiques, the baſe is Attic; and the ſhaft of the column 
may either be plain, or fluted with 24 flutings, or 20 on- 
ly, as in the temple of Fortune. The plan of the flu- 


tings may be a trifle more than a ſemicircle, as in the 


forum of Nerva, becauſe they then appear more diſtinct. 
The fillets, or intervals between them, mult not be 
broader than one third of the breadth of a fluting, 
nor narrower than one fourth, The ornaments of the 
capital muſt correſpond with the flutings of the ſhaft ; 
and there muſt be an ove above the middle of each flu- 
ting. The volutes ought to be traced according to Mr 
Goldman's method, which 1s as follows : 

Plate XXVII. fig. 9. Draw the cathetus F C, 
whoſe length muſt be x5 minutes, or one fourth of a mo- 
dule; and, from the point C, deſcribe the eye of the 
volute A E B D, of which the diameter is to be 64 mi- 
nutes; divide it into four equal ſectors by the diameters 
AB, DE. Biſect the rack CA, CB, in 1 and 4; 
and on the line 1, 4, conſtruct a ſquare 1, 2, 3, 4. From 
the centre C, to the angles 2, 3, draw the diagonals 
C 2, Ce, and divide the fide of the ſquare 1, 4, into 6 
equal parts, at 5, 9, C, 12, 8. Then through the points 
©, 9, 12, 8, draw the lines 5, 6, 9, 10, 12, 11, 8, 7, 
parallel to the diameter E D, which will cut the diago- 
nals, in 6, 7, 10, 11; and the points 1, 2, 3, 4, 5, 6, 
7,8, 9, 10, 11, 12, Will be the centres of the volute. 
From the firſt centre 1, with the diſtance 1 F, deſcribe 


the quadrant F G; from the ſecond centre 2, with the 


diſtance 2 CG, deſcribe the quadrat G H; and, continu- 
ing the ſame operation from all the 12 centres, the con- 
tour of the volute will be completed. 

Fig. 10. The centres for deſcribing the fillet are 
ſound in this manner. ConſtruQ a triangle, of which the 


_ fide A F is equal to the part of the cathetus contained 


between A F and the fide FV, equal to C 1; place the 
diſtance FS from F towards A, equal to FS the breadth 
ot the tiller, and through the point S draw the hne S T, 
which will be to C 1 in the ſame proportion as A'S is 
10 AF; place this linz on the diameter of the eye AB; 
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i 
divide it into three equal parts; and, through the points 
of diviſion, draw lines parallel to the diameter E D, 
which will cut the diagonals C 2, C 3, and you will have 
twelve new centres, from whence the interior contour of 
the fillet may be deſcribed, in the ſame manner as the 
exterior one was from the firſt centres, 


— 


4. OF THE CORINTHIAN ORDER. 


THe proportions of this order are extremely delicate. 
It is divided into a yr variety of members, and en- 
riched with a profuſion of ornaments, Scamozzi calls 
it the virginal order; and indeed it has all the delicacy 
in its make, and all the gaiety in its dreſs, peculiar to 
young girls, See Plate XXVIII. 

The moſt perfect model of the Corinthian order is ge- 
nerally allowed to be in the three columns in the Campo 
Vaccino at Rome, the remains, as it is thought, of the 
temple of Jupiter Stator, 

Ihe Corinthian column ſhould be 20 modules high, 
and the entablature 5 ; which proportions are a medium 
between thoſe of the Panthzon and the three columns. 
The baſe of the column may either be Artic or Corin- 
thian : They are both beautiful. If the entablature be 
enriched, the ſhaft may be fluted. The flutings may be 
filled, to one third of their height, with cablings, as in 
the inſide of the Panthæon; which will ſtrengthen the 
lower part of the column, and make it leſs liable to in- 
ary. 
: In moſt of the antiques at Rome, the capital of this 
order is enriched with olive - leaves; the acanthus being 
ſeldom employed but in the Compoſite. De Cordemoy, 
however, preters the acanthus. 

The diviſions of the entablature bear the ſame propor- 
tions to each other, as in the Tuſcan, Ionic, and Compo- 
lite orders, | 


s. . OF THE COMPOSITE. 


Taz Courosirx is, ſtrictly ſpeaking, only a ſpecies 
of the Corinthian; and thepefore retains, in a great 
meaſure, the ſame character. See Plate XXIX. 

It does not appear that the ancients affected any parti- 
cular form of entablature to this order; Sometimes the 
cornice is entirely plain, as in the temple of Bacchus; at 
others, as in the arch of Septimius Severus, it is enrich- 
ed with dentils differing very little from the Tonic ; and 
in the arch of Titus, there are both dentils and modilions; 
the whole form of the profile being the ſame with the 
Corinthian, as executed in the antiques at Rome. 

The modern architects have varied more in this than 
- any other order, each following the bent of his own 

ancy. 

The height of the Compoſite column, and parts of 
the entablature, is the ſame with that of the Corinthian. 
The foot of the leaves of the capital ought not to pro- 
ject beyond rhe upper part of the ſhaft, The different 
bunches of leaves ſhould be ſtrongly marked; the ſprigs 
which ariſe between the upper ones ſhould be kept flat 
upon the vaſe; and the ornaments of the volutes muſt 
not project beyond the fillets that incloſe them, 
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3. OF THE IONIC ORDER. 
Tat love OD (Plate XX VI.) is of a more ſlender 


make than the Doric or Tuſcan its appearance is ſimple, 


yet graceful and majeſtic; its ornaments are few ; ſo that 
it has been compared to a ſedate matron, in decent, 
rather than magnificent attire, 

Among the ancients, the form of the Tonic profile ap- 
pears to have been more my determined than that 
ef any other order; for, in all the antiques at Rome, 
{the temple of Concord excepted) it is exactly the ſame. 

The modern artiſts have likewiſe been unanimous in 
their opinions; all of them, excepting Palladio and his 
imitators, having employed the dentil, cornice, and 
the other parts of the profile, nearly as they are found 
in th: Colliſeum, the temple of Fortune, and the theatre 
of Marcellus. 

The height of the Tonic column is 18 modules, and 
that of the entablature 44, or one quarter of the height 
of the column, as in the other orders, which is a tritle 
leſs than in any of the antique Tonics, In all the an- 
tiques, the baſe is Attic; and the ſhaft of the column 
may either be plain, or fluted with 24 flutings, or 20 on- 
ly, as in the temple of Fortune. The plan of the flu- 
tings may be a trifle more than a ſemicircle, as in the 
forum of Nerva, becauſe they then appear more diſtinct. 
The fillets, or intervals between them, mult not be 


broader than one third of the breadth of a fluting, 


nor narrower than one fourth, The ornaments of the 
capital muſt correſpond with the flutings of the ſhaft ; 
and there mult be an ove above the middle of each flu- 
ting, The volutes ought to be traced according to Mr 
Goldman's method, which 1s as follows : 

Plate XXVII. fig. 9. Draw the cathetus F C, 
whoſe length muſt be 15 minutes, or one fourth of a mo- 
dule; and, from the point C, deſcribe the eye of the 
volute A E D, of which the diameter is to be 64 mi- 
utes; divide it into four equal ſectors by the diameters 
AB, DE. Biſect the radii C A, CB, in 1 and 4; 
and on the line 1, 4, conſtruct a ſquare 1, 2, 3, 4. From 
the centre C, to the angles 2, 3, draw the diagonals 
C 2, Ce, and divide the fide of the ſquare 1, 4, into 6 
equal parts, at 5,9, C, 12, 8. Then through the points 
, 9, 12, 8, draw the lines 5, 6, 9, 10, 12, 11, 8, 7, 
parallel to the diameter E D, which will cut the diago- 
nals in 6, 7, 10, 11; and the points 1, 2, 3, 4, $, 6, 
5, 8, 9, 10, 11, 12, Will be the centres of the volute. 
From the firſt centre 1, with thy diſtance 1 F, deſcribe 
the quadrant F G from the ſecond centre 2, with the 
diſtance 2 G, deſcribe the quadraut G H; and, continu- 
ing the lame operation from all the 12 centres, the con- 
tout of the volute will be completed. 

Fig. 10. The centres for deſcribing the fillet are 
ſound in this manner. Conſtruct a triangle, of which the 


_ fide A F is equal to the part of the cathetus contained 


between A F and the fide FV, equal to C 1; place the 
diſtance FS from F towards A, equal to FS the breadth 
ot the ſilſet, and through the point S draw the line S T, 
which will be to C 1 in the ſame proportion as A S is 
10 AF; place this linz on the diameter of the eye AB; 
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divide it into three equal parts; and, through the points 
of diviſion, draw lines parallel to the diameter E D, 
which will cut the diagonals C 2, C 3, and you will have 
twelve new centres, from whence the interior contour of 
the filler may be deſcribed, in the ſame manner as the 
exterior one was from the firſt centres, 


— 


4. OF THE CORINTHIAN ORDER. 


THe proportions of this order are extremely delicate. 
It is divided into a 2 variety of members, and en- 
riched with a profuſion of ornaments, Scamozzi calls 
it the virginal order; and indeed it has all the delicacy 
in its make, and all the gaiety in its dreſs, peculiar to 
young girls. See Plate XXVIII. 

The moſt perfect model of the Corinthian order is ge- 
nerally allowed to be in the three columns in the Campo 
Vaccino at Rome, the remains, as it is thought, of the 
temple of Jupiter Stator, 

Ihe Corinthian column ſhould be 20 modules high, 
and the entablature 5 ; which proportions are a medium 
between thoſe of the Panthzon and the three columns. 
The baſe of the column may either be Artic or Corin- 
thian : They are both beautiful. If the entablature be 
enriched, the ſhaft may be fluted. The flutings may be 
filled, to one third of their height, with cablings, as in 
the inſide of the Panthzon ; which will ſtrengthen the 
lower part of the column, and make it leſs liable to in- 
ury. 

In moſt of the antiques at Rome, the capital of this 
order is enriched with olive- leaves; the acanthus being 
ſeldom employed but in the Compoſite. De Cordemoy, 
however, prefers the acanthus. 

The diviſions of the entablature bear the ſame propor- 
tions to each other, as in the Tuſcan, Ionic, and Compo- 
lite orders, 


5. OF THE COMPOSITE. 


Tax Compos1T is, ſtrictly ſpeaking, only a ſpecies 
of the Corinthian; and thepefore retains, in a great 
meaſure, the ſame character. See Plate XXIX. 

It does not appear that the ancients affected any parti- 
cular form of entablature to this order. Sometimes the 
cornice is entirely plain, as in the temple of Bacchus; at 
others, as in the arch of Septimius Severus, it is enrich- 
ed with dentils differing very little from the Ionic; and 
in the arch of Titus, there are both dentils and modilions ; 
the whole form of the profile being the ſame with the 
Corinthian, as executed in the antiques at Rome. 

The modern architects have varied more in this than 
- any other order, cach following the bent of his own 

ancy. 

The height of the Compoſite column, and parts of 
the entablature, is the ſame with that of the Corinthian. 
The foot of the leaves of the capital ought not to pro- 
ject beyond the upper part of the ſhaft, The different 
bunches of leaves ſhould be ſtrongly marked; the ſprigs 
which ariſe between the upper ones ſhould be kept flat 
upon the vaſe; and the ornaments of the volutes muſt 
not project beyond the fillets that incloſe them. 
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OF PILASTERS. 
P1LASTERs differ from columns only in wag 


which is ſquare, as that of columns is round, ir 
baſes, capitals, and entablatures, have the ſame parts, 
with the ſame heights and projections, as thoſe of co- 
lumns : They are alſo diſtinguiſhed in the ſame manner, 
by the names of Tuſcan, Doric, Ionic, Corinthian, and 
Compoſite. 

The column is undoubredly more perfect than the pi- 
laſter. However, they may be employed with great 
propriety on many occaſions, Some authors declaim a- 
gainſt pilaſters, becauſe, according to them, they do not 
admit of diminution. But this is a miſtake; there are 
many inſtances, in the remains of antiquity, of their be- 
ing diminiſhed. Scamozzi always gave his pilaſters the 
fame diminution as his columns : Palladio and Inigo 
Jones have likewiſe diminiſhed them in many of their 
buildings. 

Pilaſters are employed in churches, galleries, halls, 
and other interior decorations, to ſave room; for, as 
they ſeldom project beyond the ſolid wall above one 
quarter ef their diameter, they do not occupy near fo 
much ſpace as columns. They are likewiſe uſed in ex- 
terior decorations ; ſometimes alone, in{tead of columns, 
on account of their being leſs expenſive; and ſometimes 
they accompany. columns, being placed behind them to 
ſupport the arcbitraves, where they enter the building, 
as in the Panthzon at Rome; or, in the ſame line with 
them, to fortify the angles, as in the portico of Septi- 
mius. 

When pilafters are uſed alone, they ſhould project 
one quarter of their diameter beyond the walls, When 
placed behind columns, eſpecially if they be very near 
them, they need not project above one eighth of their 
diameter. But, when placed on a line with columns, 
their projection mult be regulated by that of the co- 
lumns ; and conſequently, it can never be leſs than a ſe- 
midiameter, even when the columas are engaged as much 
as poſſible. 

ſhafts of pilaſters are frequently adorned with 
flutings, in the fame manner as thoſe of columns ; the 
plan of which may be a trifle more than a ſemicircle : 
Their number mult be feven on each face, which makes 
them near}y of the ſame ſire with thoſe of columns, 
The intervals, or fillets, muſt cither be one third or one 
fourth of the fluting in breadth. | 

The capitals of pilaſters are profiled nearly in the ſame 
manner as thoſe of columns. 


OF PERSIANS AND CARYATIDES. 


Bes1vrs columns and pilaſters, it is ſometimes cuſto- 
mary to employ repreſentations of the human figure, to 
1 entablatures in buildings. The male figures are 
ca 


alled Perfians; and the female, Cariuns, or Caryatides, 
The ancients made frequent ule of Pcrfians and Cary- 
atides, and delighted in diverfifying them a thouſand 
ways. The modern artiſts have tollowed their example; 
and there is a great vazicty of compoſitions of this kind 
to be met with in different parts vi Europe. 
No. 15. 3 
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Indecent attitudes, diſtorted features, and all mon- 
ſtrous productions, ought to be avoided, of which there 
are many examples in Gothic buildings. On the con- 
trary, the attitudes ſhould be ſimple and graceful, the 
countenance always pleaſing, though varied and ſtrongly 
marked agreeable to the nature of the object repreſented. 

The Caryatides, or female figures, ſhould never much 
exceed the human fize. But the Perſians, or male f - 
gures, may be of any ſize; and the larger the better, as 
they will ſtrike the beholder with the greater awe and aſto- 
niſhment, Perſians may be uſed with propriety in arſe- 
vals, galleries of armour, Cc. under the hee of cap- 
tives, heroic virtues, &c. Their entablature ought to 
be Doric, and bear the ſame proportion to them as to 
columns of the ſame height. "The entablarure for Ca- 
ryatides ought to be either Ionic or Corinthian, according 
as the character of the figures is more or leſs delicate. 

Termini are ſometimes employed, inſtcad of Perſians 
or Caryatides, to ſupport the entablatures of monuments, 
chimney-pieces, and ſuch like compoſitions. "Theſe fi- 
gures owe their origin to the ſtones uſed by the ancients 
to mark the limits of particular poſſeſſions. Numa Pom- 
pilius, to render theſe inviolable, confecrated the ter- 
minus into a deity, and inſtituted feſtivals and ſacrifices 
to his honour, In a ſhort time, what was formerly on- 
ly large upright ſtones, were repreſented in human ſhape ; 
and afterwards introduced as ornaments to temples and 
other buildings. The termini are now principally uſed 
as ornaments for gardens and fields. 


OF PEDESTALS. 


Mos v writers conſider the Protsrat as a neceſſa- 
ry part of the order, without which it is not complete. 
It is indeed a matter of little importance whether it be 
conſidered in that light, or as a diſtinct compoſition : We 
ſhall therefore treat of a pedeſtal as a diſtinct body, ha- 
ving no more connection with the order than an Arric, a 
baſement, or any other part with which it may on fume 
occaſions be aſſociated. 

A pedeſtal conſiſls of three principal parts; the baſe, 
the dye, and the cornice, The dye is always nearly of 
the ſame figure; being conſtantly either a cube or a pa- 
rallclopipedon : But the baſe and cornice are varied and 
adorned with more or tewer mouldings, according to the 
ſimplicity or richneſs of the compoſition in which the pe- 
deital is employed. Hence pedefials are, like columns, 
diſtinguiſhed by the names of Tuſcan, Doric, Ionic, Co- 
rinthian, and Compoſite. 

Some authors are averſe to pedeſtals, and compare a 
column raiſed on a pedeſtal ro a man mounted on ſtilts; 
imagining that they were introduced merely from ne- 
ceſſiry, and for want of columns of a ſufficient length. 
It is indeed true, that the ancients often made uſe ot ar- 
tifices to lengthen their columns; as appears by ſome that 
are in the Baptiſtery of Conſtantine at Rome; the ſhafts 
of which being too ſhort for the building, were lengthen- 
ed and joined to their baſes by an undulated ſweep, adorn- 
ed with acaothus leaves. Neverthelefs, there are many 
occaſions where pedeſtals are evidently necefſary ; and 
ſome in which the order, were it not ſo raiſed, would' 
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loſe much of its beautiful appearance. Thus, in the in- 
ſides of churches, if the columns that ſupport the vault 
wer viaced immediately on the ground, the feats would 
hide. cheir baſes, and a good part ot their ſhafts; and, 
in the theatres of the ancients, if the columns of the ſcene 
had been placed immediately on the ſtage, the actors 
would have hid a part of them from the audience. In 
interior decorations, a pedeſtal diminiſhes the parts of 
the order, which otherwiſe miglit perhaps appear too 
clumſy, and hath the advantage of placing the column in 
a more favourable view, by railing its baſe nearer the 
level of the ſpectator's eye. In a ſecond order of arca- 
des, there is no avoiding pedeſtals; as without them it 
is impoſhble to gives the arches any tolerable proportion. 

With regard to the proportion that pedeſtals ought to 
bear to that of the columns they ſupport, it is by no 
mcans fixed, Both the ancients and moderns vary 
greatly on this head, Vignola's proportions are general- 
ly reckoned the belt. He makes his pedeſtals, in all the 
orders, of the ſame height, viz. one third of the co- 
lumn ; and as their breadth of courle increaſes or dimi- 
niſhes in the ſame degree as the diameters of their reſpec- 
tive columns do, the character of the order is always 
preſerved, which, according to any other method, is 
impoſſible. 

As to the diviſions of the p<deftal if the whole 
height be divided into nine parts, one of them may be 
given to the height of the cornice, two to the baſe, and 
the ſix remaining to the dye, The breadth of the dye 
is always made equal to that of the plinth of the column. 
"The projection of the cornice may be made equal to its 
height; and the baſe being divided into three parts, two 
of them will be for the height of the plinth, and one for 
the mouldings, whoſe projection muſt be leſs than that 
of the cornice, Theſe meaſures are common to all pe- 
deſlals. See Plate XXX. 


OF INTERCOLUMNIATIONS. 


Columns are either engaged, or inſulated; and, 
when ialulated, are either very near the wall, or at a 
conſiderable diſtance from it. Engaged columns, or 
fuch. as are near the walls of a building, are not limited 
in their intercolumniations, as theſe depend on the 
breadths of the arches, windows, niches, or other de- 
corations placed between the columns. But columns 
that are entirely detached, and pertorm alone the office 
of ſupporting the entablature, as in periſtyles, porches, 
and gallenes, muſt be near each other, tur the ſake both 
af real and apparent ſolidity. 

The intercolumniativns among the ancients were va— 
rious. Thoſe uſed in the Tonic and Corinthian orders 
were the pycnoſtyle, of which the interval was equal to 
one diameter and a halt of the column; the ayle, 
whole interval was equal to two diameters; the euſtyle, 
to two and a quarter ; the diaſtyle to three, and the 
arzoityle to four. In the Doric order, they uſed other 
intercolumniations, regulating them by the triglyphs, 
one of which was always placed directly over the middle 
of each column; ſo that they were either ſyſtyle, mono- 


uiglyph, of one diameter and a half; diaſtyle, of two 


diameters and three quarters; or arzoſtyle, of four dia- 
meters; and the Tuſcan intervals were very wide, ſome 
of them being above ſeven diameters, which was very 
practicable, as the architraves were of wood. 

Among theſe differeat intercolumniations, the pyc- 
noſtyle and ſyſtyle are too narrow; for although the an- 
cients made frequent uſe of them, that ought rather to 
be aſcribed to neceſſity than choice. For, as the archi- 
traves were compoſed of ſingle ſtones, extending from 
the middle of one column to the middle of another, it 
would have been difficult, eſpecially in large buildings, 
to find blocks of a ſufficient length for diaſty le intervals. 
With regard to the aræoſtyle and Tuſcan intercolumnia- 
tions, they are by much too wide, and can only be uſed 
in ruſtic buildings, where the architraves are of wood z 
neither is the diaſtyle ſufficiently ſolid in large compoſi- 
tions. The euſlyle is a medium between the narrow and 
broad intervals; and, being at the ſame time both ſpa- 
cious and ſolid, hath been preferred to any of the reſt 
by the ancients_as well as the moderns. 

Vignola obſerved nearly the ſame proportion in all his 
intercolumniations ; which - practice, though condemned 
by ſeveral writers, is certainly preferable to any other ; 
as it preſerves the character of each order, and maintains 
in all of them an equal degree of real ſolidity. Setting 
aſide therefore the pycnoſtyle and ſyſtyle diſpoſitions on 
account of their want of ſpace, and the aræoſtyle for its 
deficiency in point of ſtrength, it may be eſtabliſhed, that 
the diaſtyle and euſtyle-intercolumniations, (the latter of 
which, on moſt occaſions, ought to have the preference), 
may be employed in all the orders without diſtinQtion, ex- 
cepting the Doric; in which the moſt perfect interval is 
ditriglyph; neither the monotriglyph, nor the aræoſtyle, 
being to be ſuffered but in cafes of neceſſity. 

Sometimes, on account of the windows, doors, niches, 
and other decorations, which correſpond with the inter- 
columniations of the periſtyle, or gallery, it is not poſſi- 
ble to make the intervals ſo narrow as euſtyle, or even 
as diaſtyle: Wherefore the moderns, authoriſed by ſome 
few examples of the ancients, where — columns 
are employed, have invented a manner of diſpoſing them, 
called by Perrault aræeſlyle, which admits of a larger in- 
terval, without any detriment to the apparent ſolidity of 


the building. This kind of diſpoſition is compoſed of 


two ſyſtyle intercolumniations; the column that ſepa- 
rates them being approached towards one of thoſe at the 
extremities, ſufficient room only being left between them 
for the projection of the capitals; ſo that the great ſpace 
is three diameters and a half wide, and the little one half: 
a diameter, 

In periſtyles, galleries, or porticos, all the interco- 
lumniations mult be equal: Bur in a logio, or porch, the 
middle interval may be broader than the others, by a 
triglyph or modilion, or three or four dentils ; unleſs 
the columns at the angles be coupled, or grouped with 
pilaiters; in which cate, all the intervals ſhould be of the 
lame dimenſions. 

When buildings are very ſmall, as is frequently the 
caſe in temples and other inventions uſed for ornamenting 
gardens, the intercolumniations may be broader, in pro- 
portion to the diameter of the columns, than uſual; be- 
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cauſe, when they are nearer each other than three feet, 
there is hardly room for a bulky perſon to paſs between 
them, 


OF ARCHES. 


Arcs are not fo magnihcent as colonnades; but 
they are more ſolid, and leis expenſive. They are pro- 
per for triumphal entrances, gates of cities, of palaces, of 
gardens, and of parks; and, in general, for al openings 
that require an extraordinary breadth, 

There are various manners of adorning arches. Some- 
times their piers are ruſticated; fometimes they are adorn- 
ed with pilaſters, termini, or caryatides ; and ſometimes 
they are made ſufficiently broad to admit niches, or win- 
dows. The circular part of the arch is either ſurround- 
ed with ruſtic key- ſtones, or with an archivolt enriched 
with mouldings; which, in the middle, is ſometimes in- 
terrupted by a conſole, a maſk, ſerving at the ſame time 
as a key to the arch, and as a ſupport to the architrave 
of the order. The archivolt is ſometimes ſupported by 
an impoſt, at the head of the pier; and, at others, by 
columns placed on each fide of it, with a regular enta- 
blarure, or architrave cornice, There are likewiſe in- 
ſtances of arcades without piers, the arches being turned 
on ſingle columns, as in the temple of Faunus at Rome, 
Sc. This practice, however, ought to be ſeldom imi- 
tated, as it is neither ſolid nor handſome. 

When arches are large, the key- ſtone ſhould never be 
omitted, but cut in the form of a conſole, and carried 
cloſe under the ſoffit of the architrave, which, on account 
of its extraordinary length, requires a ſupport in the 
middle. The impoſts of arches ſhould never be omitted; 
at leaſt, if they be, a platform ought to ſupply their 
place, If columns are employed without pedettals in ar- 
eades, they ſhould always be raifed on a plinth. In all 
arches, the circular part ought not to ſpring immediately 
from the impoſt, but take its riſe at ſuch a diſtance above 
it, as is neceſſary in order to have the whole curve ſeen 
at the proper point of view. 

The void or aperture of arches ſhould never be higher, 
nor much lower, than double their breadth ; the breadth 
of the pier ſhould ſeldom excced two thirds, nor be lefs 
than one third, of the breadth of the arch; and the an- 
gular pier ought to be broader than the others, by one 
half, one third, or one fourth; the impoſt ſhould not 
be more than one ſeventh, nor leſs than one ninth of 
the aperture; and the archivolt muſt not be more than 
one eighth, nor leſs than one tenth of it, The breadth 
of the conſole muſt, at the bottom, be equal to that of 
the archivolt; and its fickes muſt be drawn from the cen- 
tre of the arch: The length of it mult not be leſs than 
one and a half of its ſmalleſt breadth, nor more than 
double. The thickneſs of the pier depends on the breadrh 
of the-portico; for it muſt be ſtrong enough to reſiſt the 
preſſure of its vault, But, with regard to the beauty 
of the building, it ſhauld not be leſs than one quarter of 
the breadth of the arch, nor more than one third. "Theſe 
are the general dimenſions of arches. 


OF ORDERS ABOVE ORDERS. 
Wu, in a building, two or more orders are employ- 


353 


ed, one above another, the laws of ſolidity require, the 
ſtrongeſt ſhould be placed lowermoſt. Hence the Tuſcan 
mult ſupport the Doric, the Doric the Ionic, the Tonic 
the Compoſite or Corinthian, and the Compoſite the Co- 
rinthian. 

This rule, however, is not always ſtrictly adhered to. 
Moſt authors place the Compoſite above the Corinthian, 
There are likewiſe examples where the fame order is 
repeated, as in the theatre of Statilius Taurus, and the 
Coliſeum ; and others, where an intermediate order is 
omitted, and the Tonic placed on the Tutcan, or the Co- 
rinthian on the Doric. But none of theſe practices ought 
to be imitated. 

In placing columns above one another, the axis of all 
the 1 ought to correſpond, or be in the ſame per- 

di cular line, at leaft in front. 

Wich regard to the proportions of columns placed a- 
bove each other, Scamozzi's rule, That the lower dia- 
meter of the {aperior column ſhould conſtantly be equal 
to the upper diameter of the interior one, is univerfally 
eſteemed the beit, and gives all the columns the appear- 
ance of one long tapering tree, cut into ſeveral pieces. 
According to this rule, the Doric column will be ro the 
Tufcan, as 134 to 14; the Tonic to the Doric, as 15 
to 16; the Compoſite or Corinthian to the Tonic, as 
164 to 18; and the Corinthian to the Compolite, as 
165 to 20. 

In Britain there are few examples of more than two 
ſtories of columns in the ſame aſpect: And, though in 
Italy, and other parts of Europe, we frequently meet 
with three, and ſometimes more; yet it is a practice by 
no means to be imitated ; for there is no poſhbility of a- 
voiding many ſtriking inconſiſtencies, or of preſerving the 
character of each order in its intercolumnial decorations. 


OF BASEMENTS AND ATTICS. 


IxsTrap of employing ſeveral orders one above the 
other in a compolition, the ground-floor is ſometimes 
made in the form of a baſement, on which the order 
that decorates the principal ſtory is placed, The pro- 
portion of theſe balements is not fixed, but depends on 
the nature of the rooms on the ground-floor. In the 
palace of the Porti in Vicenza, the height of the baſe- 
ment is equal to that of the order. In ſome buildiogs, 
its height excceds two thirds of that of the order; 
and in others only half the height of the order. It is 
not, however, adviſcable to make the baſement higher 
than the order it ſupports; neither ſhould it be lower 
than one half of the order. 

The uſual method of decorating baſements is with 
ruſtics of different kinds. The belt, where ncatneſs and 
Fniſhing is aimed at, are ſuch as have a ſmooth ſurface. 
Their height, including the joint, ſhould never be leſs, 
nor much more, than halt a module of the order placed 
on the baſement, Their figure may be from a ſquare to 
a ſeſquialtera; and their joints may be either ſquare or 
chamfered. The ſquare ones ſhould not be broader than 
one eighth of the height of the ruſtic, nor narrower than 
one tenth ; and their depth muſt be equal ro their breadth ; 
thoſe that art chamtercd, mull form a rectangle; and the 
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breadth of the whole joint may be from one fourth to 
one third of the height of the flat ſurface of the ruſtic. 

Inſtead of a ſecond order, it is ſometimes uſual to 
crown the firſt with an Ar ric Story: Theſe Attics 
ſhould never exceed in height one third of the height of 
the order on which they are placed, nor be leſs than one 
quarter of it. Their figure is that of a pedeſtal: The 
baſe, dye, and cornice, of which they are compoſed, 


-way. bear the ſame proportions to each other as thoſe of 


pedeſtals do; and the baſe and cornice may be compoled 
of the ſame mouldings as thoſe of pedeſtals. Sometimes 
the Attic is continued throughout; at others, it projects, 
and forms a pilaſter over each column of the order. The 
vreadth of this pilaſter is ſeldom made narrower than 
the upper diameter of the column below it, and never 
broader. Its projection may be equal to one quarter of 
us breadth, 


OF PEDIMENTS. 


P:zpimexTs mott probably owe their origin to the 1n- 
clined roots of the primitive huts, Among the Romans, 
they were uſed only as coverings to their ſacred build- 
ings, till Czlar obtained leave to cover his houſe with a 
pointed roof, after the manner of temples, In the re- 
mains of antiquity we meet with two kinds of pediments, 
the triangular and circular. The former of theſe are 
promiſcuouſly applied to cover ſmall or large bodies : 
But the latter being of a heavier figure, are never uſed 
but a3 coverings to doors, niches, windows, or gates. 


As a pediment repreſents the roof, it ſhould never be 


employed but as a finiſhing to the whole compoſition. 

The ancients introduced but ſew pediments into their 
buildings, uſually contenting themſelves with a ſingle one 
to adorn the middle or principal part. But ſome of the 
moderns, and particularly the Italians, have been ſo im- 
moderately fond of them, that their buildings frequently 
conſiit of almoſt nothing elſe. 

The girder being a neceſſary part in the conſtruction 
of a roof, it is an impropriety to intermit the horizontal 
eutablature of a pediment, by which it is repreſented, to 


make room for a niche, an arch, or a window. 


In regular architecture, no other form of pediments 
can be admitted, beſides the triangular and circular. 
Both of them are beautiful: and when a conſiderable 
number of pediments are iatroduced, as when a range 
of windows are adorned with them, theſe two figures 
may be uſed alternately, as in the niches of the Pan- 
thzon, and in thoſe of the temple of Diana at Niſmes. 

The proportion of pediments depends upon their ſize ; 
for the ſame proportions will not do in all caſes. When 
the baſe of the pediment is ſhort, its height muſt be in- 
creaſed ; and when the pediment is long, the height muſt 
be diminiſhed. The beſt proportion for the height is 
from one fifth to one fourth of the baſe, according to 
the extent of the pediment, and the character of the 
body it covers. The materials of the roof muſt alſo be 
attended to; for if it be covered with tyles, it will be 
neceſſary to raile it more than one quarter of the baſe, 
as was the cuſtom of the ancients in their Tuſcan 
temples, 


The tympan is always on a line with the front of the 
frize; and, when large, admits of various ornaments. 


OF BALLUSTRADES. 


BALLUSTRADES are ſometimes of real uſe in build- 
ings; and at other times they are only ornamental, Suck 
as are intended for uſe, as when they are employed in 
{tair-caſes, before windows, or to incloſe terraſſes, Cc. 
mult always be nearly of the ſame height; never exceed- 
ing three tcet and à half, nor ever leſs than three, But 
thoſe that are principally deſigned for ornament, as when 
they finiſh a building, ſhould be proportioned to the ar- 
chitecture they accompany ; and their height ought never 
to exceed four fifths of the height of the entablature on 
which they are placed; nor ſhould it ever be leis than 
two thirds thereof, without counting the zocholo, or 
plinth, the height of which mult be ſufficient to leave 
the whole balluſtrade expoſed to view. 

The belt proportion Br balluſtrades is to divide the 
whole given height into thirteen equal parts; eight of 
theſe for the height of the balluſter, three for the baſe, 
and two for the cornice or rail; or into fourteen, (if it be 
required to make the balluſter leſs), giving eight parts to 
the balluſter, four to the baſe, and two to the rail. One 
of theſe parts may be called a module; and, being divi- 
ded into nine minutes, may ſerve to determing the di- 
menſions of the particular members. 

In balluſtrades, the diſtance between two balluſters 
ſnould not exceed half the diameter of the balluſter 
meaſured in its thickeſt part, nor be leſs than one third 
of it, 

The breadth of the pedeſtals, when they are placed 
on columns or pilaſters, is regulated by them; the dye 
never being made broader than the top of the ſhafc, 
nor much narrower : and when there are neither columas 
nor pilaſters in the front, the dye ſhould not be much 
lower than a ſquare, and ſeldom higher. On ſtairs, or 
any other inclined planes, the ſaine proportions are to be 
obſerved as on horizontal ones. 


OF GATES, DOORS, AND PIERS. 


THerr are two kinds of entrances, viz. doors and 
gates. The former ſerve only for the paſſage of perſons 
on foot; but the latter likewiſe admit horſemen and car- 
riages. Doors are uſed as entrances to churches, and 
other public buildings, to common dwelling-houſes, and 
apartments: And gates ſerve for inlets to cities, for- 
treſſes, parks, gardens, palaces, G. The apertures of 
gates being always wide, they are generally made in the 
torm of an arch, that figure being the ſtrongeit. But 
doors, which are generally of ſmall dimenſions, are com- 
monly parallelograms, and cloſed horizontally, 

The general proportion for the apertures, both of 
gates and dyors, whether arched or ſquare, is, that the 
height be about double the breadth. 

The uſual ornaments of gates conſiſt of columns, pi- 
Yafters, entablatures, pediments, ruſtics of different kinds, 
impolts, archivolts, Sea and the molt common method 


of adorning doors is with an architrave, for rounding 
the 
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the ſides and top of the aperture, on which are placed 
a regular frize and cornice. Sometimes the cornice is 
ſopported by a couple of conſoles placed on each fide of 
the door; and ſometimes, beſides an architrave, the a- 
perture is adorned with columns, pilaſters, caryatides, 
or termini ; and a regular entablature with a pediment, 

Infide-doors, however {mall the building may be, 
ſhould never be narrower than two feet nine inches; nor 
ſhould they ever, in private houſes, exceed three feet 
ſix inches in breadth, which is more than ſufficient to ad- 
mit the bulkieſt perſon. Their height ſhould at lealt be 
fix fret three or four inches; otherwiſe a tall perſon can- 
not paſs without ſtooping. In churches, palaces, ©c. 
where there is a conſtant ingreſs and egrets of people, 
the apertures muſt be larger. The ſmalleſt breadth that 
can be given to a gate is 84 or 9 feet, which is but juſt 
ſufficient for the paſſage of a coach. 

Plate XXXI. Fig. 1. Is a ruſtic door, compoſed by 
the celebrated Vignola, in which the aperture occupies 
two thirds of the whole height, and one half of the 
whole breadth ; the figure of it being a double ſquare, 
The ruſtics may be either ſmooth or hatched ; their joints 
mult form a tectangle, and the breadth of each joint may 
be one third, or two ſevenths, of the vertical ſurface of 
a ruſtic, The joints of the claveaux, or key-ttones, 
mult be drawn to the ſummit of an equilateral triangle, 
whoſe baſe is the top of the aperture, The archittave 
ſurrounding the aperture may be compoſed either of a 
large ogee and fillet, or of a plat-band and fillet, Its 
whole breadth muſt be (ne teath of the breadth of the 
aperture; the remaining part of each pier being for the 
ruſtics, The entablature is Tuſcan: "The coraice is 
to be one fifteenth of the whole height of the door; and 
what remains below it being divided into twenty-one 
equal parts, the two uppermolt of them will be for the 
frize and architrave, and the remaining nineteen for the 
ruſtics and plinth at the foot of the door. 

Fig. 2. Is a diſpoſition of Michael Angelo's. The 
windows of the Capitol at Rome are of this kind; and 
Sir Chriſtopher Wren hath executed doors of the fame 
kind under the ſemicirculat porches in the flanks of St 
Paul's. The figure of the aperture may be a double 
ſquare; the architrave one ſixth of the breadth of the 
aperture; and the whole entabla*are one quarter of its 
beight. The front of the pilaſtets or columns, on each 
ſide, mult be on a line with the faſcia of the architrave ; 
and their breadth mult be a ſemudiametrer, 

Fig. 3. Is likewiſe a deſign of Vignola's. It is of 
the Corinthian order, and executed in the Cancellaria at 
Rome. The height is equal to double its breadth z and 
the whole ornament at the top is equal to one third of 
the height of the aperture. The architrave is in breadrh 
one fifth of the breadth of the aperture; and the pila- 
ſters that ſupport the conſoles, are half as broad as the 
architrave, The whole is well imagined, but rather 
heavy; and it will be belt to reduce the architrave to 
one ſixth of the aperture, diminiſlung the entablature 
proportionally, 

Fig. 4. Is a deſign of Serlio's, The aperture may 
be either twice as high as broad, or a tritle leſs. The 
diameter of the columns may be equal to one quarter of 
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the breadth of the aperture; and their height may be 
from eight diameters io eight and a half, The entabla- 
ture muſt be ſomewhat leis thin one quarter of the 
height of the columns; and the height of the pediment 
may be one quarter of its baſe, 

Fig. 5. Is a door in the ſalon of the Farneſe at Rome, 


deſigned by Vignola. The aperture forms a double 
ſquare. The entablature is equal to three elevenths of 
its height, the architrave being one of theſe elevenths ; 
and the whole ornament on the ſides, conſiſting of the 
architrave and pilatters, is equal to two ſevenths of the 
breadth of the aperture: The cornice is Compoſite, en- 
riched with mutules and dentils; and the frize is adorn» 
ed with a feltoon of laurel. 

Fig. 6. Is copied from a door at Florence, ſaid to be 
a deſign of Cigoli's. The height of the aperture is a 
tritle more than twice its breadth. It is arched; and 
the impoſt is equal to half a diameter. The columny 
are Ionic, ſomewhat above nine diameters high; and 
their ſhafts are garniſhed each with five ruſtic cinctures. 
The entablature is lefs than one quarter of the column; 
and the breadth of the tablet, in which there is an in- 
ſcription, is equal to the breadth of the aperture, 


OF WINDOWS. 


Tat firſt conſideration with regard to windows, is 
their ſize, which varies according to the climate, the de- 
ſtination of the building, Cc. In Britain, the windows 
of the ſmalleſt private houſes are commonly from 3 to 
31 feer broad; and being generally twice their breadth 
in height, or ſomewhat more, in the principal apartments, 
they generally rife to within a foot or two of the c::lings 
of the rooms, which are frequently no higher than 19 
feet, and at moſt 12 or 13. But, in more conſilerable 
houſes, the apartments are from 15 to 20 feet high, and 
ſometimes more; and in theſe the windows are from 
* 5 and 54 feet broad, and high in proportion. 

eſe dimenſions are ſufficient for dwelling-houſes of 
any ſize in this country ; when they are larger, they ad- 
mit too much of the cold air in winter, But churches, 
and other buildings of that kind, may have larger win- 
dows, proportioned to the (:ze of the ſtructures, 

The proportions of the apertures of windows depend 
upon their f;tuation. Their breadth in all the ftories 
muſt be the ſame ; but the different heights of the apart- 
ments make it neceſſary to vary the height of the win- 
dows likewiſe. In the principal floor, it may be from 
24 of the breadth to 24, according as the rooms have 
more or lels elevation. In the ground-ftory, where the 
apartments are lower, the apertures of the windows ſel- 
dom exceed a double ſquare; and, when they are.in a 
ruſtie baſement, they are frequently made much lower, 
The height of the windows of the ſecond floor may be 
from 14 of their breadth tu 17: and Attics and Mezza- 
nines may be either a perfect 1quare, or ſomewhat lower 

The windows of the principal floor are generally molt 
enriched, The ſimpleſt method of adorning them is, 
with an architrave ſurrounding the aperture, and crown- 
ed with a frize und cornice, The windows of the 
ground-fleor are ſometimes left entirely plain, without 
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any ornament; and at others they are ſurrounded with 
ruſtics, or a regular architrave with a frize and cornice, 
Thoſe of the fecond floor have generally an architrave 
carried entirely round the aperture; and the ſame is the 
method of adormng Attic and Mezzanine windows: But 
the two laſt have ſeldom either frize or cornice ; whereas 
the ſecond-floor windows are often crowned with both. 

The breaſts of all the windows on the ſame floor ſhould 
be on the ſame level, and raiſed above the floor from 
two fect nine inches to three feet fix inches at the very 
molt. When the walls are thick, the breaſts ſhould 
be reduced under the apertures, for the convericucy of 
tooking out. In France, the windows are frequently 
carried quite down to the floor, When the building is 
ſurrounded with gardens, or other beautiful objects, this 
method renders the rooms exceeding pleaſant, 

The interval b-tween the apertures of windows de- 
pends in a great meaſure on their enrichments, The 
breadth of the aperture is the lealt diſtance that can be 
between them; and twice that breadth ſhould be the lar- 
gelt in dwelling-houfes ; otherwiſe the rooms will not 
be ſulliciently lighted. The windows in all the (tories of 
the {ame aſpect mult he placed exactly above one another, 

Plate XXXII. Fig. 1. Is a deſign of P. Leſcot, ab- 
bot of Clagny, executed in the old Louvre at Paris. 
The apertures may be a double ſquate, or a tritie more; 
the architrave from one ſixth to one ſeventh of the beadth 
of the aperture: The pilaſter is equal to that breadth, 
when the architrave is narrow; or leſs, by one quarter, 
or one fifth, when it is broad, The whole entablature 
fhould not exceed one quarter of the height of the a- 
perture, nor be much lower. The conſoles may be equal 
in length to half the bre.dth of the aperture at moſt, 
and ro one third of it at leaſt, 

Fig. 2. Is a deſign of Palladio's, executed at the 
Chiericato in Vincenza: Its proportions are not much 
different from the following, "The plat-band that ſup- 
ports the window 1s equal to the breadth of the archi- 
trave. 

Fig. 3. Is likewiſe a deſign of Palladio's, executed 
by him in many of his buildings. The aperture is a 
double ſquare. The breadth of the architrave 1s one 
ſixth of the breadth of the aperture; and the frize and 
cornice together are double the height of the architrave, 
The breadth of the conloles is two thirds of the breadth 
of the architrave. 

Fip. 4. Is a d:ſign of Ludovico Da Cigoli; and ex- 
ecured in the ground-tloor of the Ranuncluni palace at 
Florence. ; 

Fig. 5. Is a deſign of Inigo Jones, executed at the 
Banquering-houſe, The aperture may be a double 
ſquare ; the atchitrave may be one ſixth of its breadth ; 
the whole entablature one quarter of its height; and the 
breadth of the conlules two thirds of the breadih of the 
atrchitrace. 

Fig. 6. Is a deſign of M. e Buonaroti, execu- 
ted at the Fatueſe. 


OF NICRES AND STATUES. 
Ir bath been cuſtomary, in all zges, to enrich differ - 


ent parts of buildings with repreſentations of the human 
body. Thus the ancients adorned their temples, baths, 
theatres, &c. with ſtatues of their deities, heroes, and 
legiſlators. The moderns {ill preſerve the ſame cuſtom, 
placing in their churches, palaces, &c. ſtatues of illu- 
ſtrious perſons, and even groups compaſed of various fi- 
gures, repreſenting occurrences collected from hiſtory, 
tables, &c. Sometimes theſe ſtatues or groups are de- 
tached, raiſed on pedeſtals, and placed contiguous to the 
walls of a building, or in the middle of a room, court, 
or public ſquare. But they are moſt frequently placed 
in cavities made in the walls, called niches, Of theſe 
there are two forts; the one formed like an arch in its 
elevation, and ſemicircular or ſemielliptical in its plan; 
the other is a parallelopram both in its plan and ele- 
vation, 

The proportion of both theſe niches depends on the 
character of the ſtatues, or the general form of the 


groups placed in them, The loweſt are at leaſt a double 


ſquare in height; and the higheſt never exceed 24 of 
their breadth, 

With regard to the manner of decorating them, when 
they are alone in a compoſition, they are generally in- 
eloſed in a pannel, formed and proportioned like the a- 
perture of a window, and adorned in the fame manner, 
In this cafe, the niche is carried quite down to the bot- 
tom; but on the ſides and at the top, a ſmall ſpace is 
left berween the niche and the architrave ef the pannel. 
And when niches are intermixed with windows, they 
may be adorned in the ſame manner with the windows, 
rooms the ornaments be of the ſame figure and d men- 
ions with thoſe of the windows, 

The ſize of the ſtatues depends on the dimenſions of 
the niches. They ſhould neither be ſo large as to have 
the appearance of being rammed into the niches, as in 
Santa Maria Majore at Rome; nor ſo narrow as to ſeem 
loſt in them, as in the Panthæon. The diſtance between 
the outline of the ſtatue and fide of the niche ſhould 
never be leſs than one third of a head, nor more than 
one half, whether the niche be ſquare or arched; and 
when it is ſquare, the diſtance from the top of the head 
to the ceiling of the niche ſhould not be greater than the 
diſtance on the ſides. Statues are generally raiſed on a 
plinth, the height of which may be from one third to 
one half of a head; and ſometimes, where the niches 
are large, the ſtatues may be raiſed on ſmal} pedeſtals, 

The character of the ack ſhould always correſpond 
with the character of the architecture with which it is 
ſurrounded, Ahus, if the order be Doric, Hercules, 
Jupiter, Mars, Ffculapius, and all male ſtatucs repre- 
ſenting beings of a robuſt and grave nature, may be in- 
rroduced ; it lome, then Apolto, Bacchus, Sc.; and if 
Corinthian, Veous, Flora, and others ot a delicate na- 
ture, ſhould be employed. 


OF CHIMNET- PIECES. 


AmoxG the anc+:nts, there are very few examples of 
chimney-pieces to be met with. Neither the Iralians 
nor French have excelled in compoſitions of this kind. 
Britain, by being poſſelled of many able ſculptors az 
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different times, has ſurpaſſed all other nations, both in 
taſte of deſign, and workmanſhip. 

The ſize of the chimney muſt be regulated by the di- 
menſions of the room where it is placed. In the ſmalleſt 
apartments, the breadth of the aperture ſhould never be 
leſs than three feer, to three feet fix inches. In rooms 
from 20 to 24 feet ſquare, or of equal ſuperficial dimen- 
ſions, it may be from 4 to 44 feet broad; in thoſe of 
24 to 27, from 44 to 5; and, in ſuch as exceed theſe 
dimenſions, the aperture may even be extended to 54 or 
6 feet. - 

The chimney ſhould always be ſituate fo as to be im- 
mediately ſeen by thoſe who enter the room. T he mid- 
dle of the partition wall is the moſt proper place in halls, 
ſalons, and other rooms of paſſage; but in drawiag- 
rooms, dre ſſing- rooms, and the like, the middle of the 
back wall is the belt ſituation. In bed-rooms, the chim- 
ney is always in the middle of one of the partition- walls; 
and in cloſets, and other very {mall places, to {ave room, 
it is put in a corner, Where-ever two chimneys are uſed 
in the ſame room, they ſhould be placed either directly 
facing each other, if in different walls, or at equal di- 
ſtances from the centre of the wall in which they both 
are. 

The proportion of the apertures of chimney-pieces of 
a moderate ſize is generally a perfect ſquare; in ſmall 
ones, it is a trifle higher ; and in large ones, a trifle 
lower. Their ornaments contiſt in architraves, frizes, 
cornices, columns, pilaſters, termini, caryatides, con- 
ſoles, and all kinds of ornaments of ſculpture, reprefent- 
ing animals and vegetables, G. likcwiſe vales, cha- 
lices, trophies of arms, Cc. In defigning them, regard 
mult be had to the nature of the place where they are 
to be employed. Such as are intended tor halls, ſa- 
lons, guard-rooms, gallerics, and other large places, 
muſt be compoſed of large parts, few in number, of 
diſtinct and fimple forms, and having a bul4 relief; but 
chimney- pieces for drawing-rooms, drefling-rooms, Ce. 
may be of a more delicate and complicated nature. 

Chimney-pieces are compoſed of wood, ſtone, or mar- 
ble ; the laſt of which cught to be preferred, as figures 
or profiles are beſt repreſented in a pure white, 

Plate XXXIII. Fig. 1, 2, 3, and 4. are different de- 
ſigns for chimney-pieces by Palladio and Inigo Jones. 
Their proportion may be gathered trom the deſigus, which 
are accurately executed, 


OF THE PROPORTIONS OF ROOMS. 


Tax proportions of rooms depend in a great meaſure 
on their uſz, and actual dimentions: Bur, with regard 
ro beauty, all figures, from a ſquare to a iclquiakeral, 
may be emloyed for the plan. 

The height of rooms depends on their figure. Plat 
ecrled ones way be lower thao thofe that are coved, If 
their plan be a ſquare, their height thoald not exceed 
five fixths of the fide, nor be lets than tour ttrhs; and 
when it is oblong, their height may zbe equal to their 
breadth, Hut coved rooms, it ſquare, muit be as high 
as broad ;. aud when oblong, they may have their height 
equal to their breadth, more one üfth, one quarter, or 
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even one third of the difference between the length and 
breadth : And galleries ſhould at leaſt be in height one 
and one third of their breadth, and at moſt oue aud a 
half, or one and three fifths. 

The coldoeſs the Britiſh climate is a ſtrong objection 
to high rooms; ſo that it ia not uncommon to fee the 
moſt magnificent apartments not above 15, 16, or at molt 
18 feer high ; though the extent of the rooms would re- 
quire a much more conſiderable elevation. But, where 
beauty is aimed at, this practice ought not to be imi- 
tated, 

When rooms are adorned with an intire order, the en- 
tablature ſhould never exceed one ſixth of the whole 
height in flat-cciled rooms, and one ſixth of the upright 
part in coved ones; and when there are neither columns 
nor pilaſters, but only an entablature, its height ſhould 
not be above one ſeventh of theſe heights, It the rooms 
be finiſhed with a ſimple cornice, it ſhould never exceell 
one fourteenth, nor ever leſs than one fiftecnth part of 
the above-mentioned height. 


OF CEILINGS. 


Criss are either flat, or coved, in different man- 
ners. The fimpleit of the flat kind are thoſe adorn- 
cd with large compartments, ſurrounded with one or 
ſeveral mouldings, either let into the ceiling, or projec- 
ting beyond its ſurface: And when the mouldings that 
form the compartments are enriched, and ſome of the 
compartments adorned with well-executed ornaments, 
ſuch ceilings have a pood effect, and are very proper for 
common dweli:ng-bouſes, and all low aperuncats, Ther 
ornaments and mouldings do not require a bold relict ; 
but, being near the eye, they mutt be finiſhed with talle 
and ncatneſs. For higher rooms, a flat ceiling which 
has the appearauce of being compoſed of various joilts 
tramed into each other, and forming comparunents of 
various geometrical figures, ſhould be employed. "The 
des of the joiſts forming the compartments are general- 
ly adorned with mouldings, and repreſent either a limple 
architrave, or au architrave-cormce, according to the 
hze of the compartments ard the beight of the room. 

Coved ceilings are more expenſive; but they are like» 
wiſe more beautiful, They are uſed promiſcuoully in 
large and ſmall rooms, and occupy from one fifth to one 
third of the height of the room. It the room be low 
in proportion to its breadth, the cove mult hKewile be 
low; and when it is high, the cove mult be ſo likewiſe : 
By which means the excels of the height will be rendered 
leſs perceptible, But, where the architect is at liberty 
to proportion the height of the room to its {uperficial di- 
mentions, the moſt eligible proportion for the cove is one 
fourth of the whole hetght, To parallelogram-tigured 
rooms, the nud ile of the cerhing is generally formed into 
a large flat pannel. This pannel, with the border that 
ſurrounds it, ray occupy from one half to three fiiths of 
the breadth of the room; The figure of the cove 18 
commonly either a quadrant of a circle or of an clit, 
taking 1ts riſe a little above the cornice, and frathhing «x 
the border round the great pannel in the centre. 
border projects ſome what beyond the coves on the 
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ſide; and, on the fide towards the pannel, it is general - 
ly made of a ſuificient depth to admit the ornaments of an 
architrave, or architrave and cornice, 

In Britain, circular rooms are not much in uſe; but 
they are very beautiful. Their height mult be the ſame 
with that of ſquare rooms; their ceilings may be flat; 
but they are handſomer when coved, or of a concave 
form, | 

Arcs doubleaux, or ſoffits of arches, when narrow, 
are ornamented with guillochis, or frets; but, when 
broad, they may be adorned in a different manner, 

When the profiles af the room are gilt, the ceilings 
ought likwiſe to be gilt. The uſual merhod is to gild all 
the ornaments, and to leave the grounds white, pearl co- 
lour, light blue, or of any other tint proper to ſet off 
the gilding to advantage. Painted ceilings, ſo common 
in France and Italy, are bur little uſed in Britain. 


OF STAIRS AND ST AIR- CASES. 


Tur xt are many kinds of ſtair- caſes; for in ſome the 
ſteps are made ſtraight; in others, winding; in others mixt 
of both. Of ſtraight ſtairs, ſome fly directly forward; 
others are ſquare; others triangular. Others are called 
French flights, or winding-ſtairs, (which in general are 
called ſpiral or cockle-{tairs) ; of which ſome are ſquare; 
ſome circular, or round; and ſome elliprical, or oval 
and theſe again are various; for ſome wind about a ſo- 
lid, others about an open newel. Stairs mixt of itraight 
and winding ſteps are alſo of various kinds; ſome are 
called dog legged; ſome there are that wind about a 
ſolid newel ; and others that fly about a ſquare open 
newel, 

Great care ought to be taken in placing of the ſtair- 
caſe in any building; and therefore (tair-caſes ought to 
be deſcribed, and accounted for juſtly, when the plan of 


a building is made, For want of this, ſometimes unpar- 


donable errors have been committed: Such as having a 
little bliad ſtair-caſe to a large houſe; or, on the other 
hand, to have a large ſpacious (tair-caſe to a little one. 

Palladio ſays; in placing (tair caſes, the utmoſt care 
ought to be taken, it being difficult to find a place con- 


venient for them, that will not at the ſame time preju- 


dice the reit of the building. But commonly the ſtairs 
are placed in the * wing, or middle of the front. 

To every ſtair- caſe are required three openings. 

Firſt, the door leading thereto, 

Secondly, the window, or windows, that give light 
to it; ; 

And, thirdly, the landing. 

Fuſt, the door leading to a ſtair · caſe ſhould be ſo pla- 
ced, that moſt of the building may be ſeen before you 
come at the ſtairs, and in ſuch a manner that it may be 
ealy for any perſon to find out. 

Secondly, for the windows ; if there be but one, it 


mult be placed in the middle of the ſtair · caſe, that there- 


by the whole may be mp uy 
Thirdly, the landing of ſtairs ſhould be large and ſpa- 


cious, for the convenient enterivg into rooms: In a word, 


tei -caſes ſhould be ſpacious, light, and eaſy in aſccut. 


The height of large ſteps muſt never be leſs than ſix 
inches, nor more than ſeven inches and a half, 

The breadth of ſteps ſhould never be leſs than 10 
inches, nor more than 18 inches; and the length of them 
not leſs than three feet, nor more than 12. | 

Plate XXXIV. Fig. 1. A ſtair-caſe of two flights, — 
A (hews the manner of drawing the ramp, which is to 
riſe equal to the height of the firſt ſtep of the next flight, 
and as much as its &neeling; as is ſhewn by the ramp 
interſecting the rail of the ſecond flight. 

Fig. 2. Shews the ſtraight rail interſecting a circu- 
lar cap. 

"Fig. 3. Section of two different hand-rails, 

Fig. 4. Shews the manner of dove-tailing the riſer 
into the ſtep. 

Plate XXXV, Fig. 1. Repreſents a ſtair- caſe, with 
flights, and its landing rail. 

Fig. 2. Shews the ſolid part of the ſtep out of which 
the ſcroll is formed; where a repreſents the overſail of 
the ſtep; b, The thickneſs of the bracket, with its i- 
9 to the riſer; and, c, The „ring board. 

ig. 4. Shews the ſcale for drawing the ſcroll of 
fig. 3.—To perform which, take the diſtance from 1 to 
the centre, in hg. 3. and ſet it from x to the centre in 
fig. 4.; divide that extent into three parts, then ſet 
four ſuch parts on the upper fide of the — and draw 
the line from 4 t0 1; ſet one foot of your compaſſes at 4. 
and ſtrike the circular line; let that be divided into 12 
equal parts, and then draw lines from 4 through thoſe 
diviſions to the upright line. 

The ſcale being thus made, draw the ſcroll of fig. 3. 
by it in the following manner. 

Set one foot of your compaſſes in 1, and deſcribe a 
ſtroke at c; take the ſame diſtance, and with one foot 
in 2, croſs the ſtroke at c; then from c, turn the part 
from 1 to 2, and proceed in the ſame manner ; for if 
the diſtance were taken in the ſcale from 1 to the centre, 
it would ſtrike the circle too flat; and if taken from 2, 
it would ſtrike the circle too quick. 

When this is well underſtood, there will be little dif- 
ficulty in drawing the ſcroll below fig. 2. ; which throws 
itſelf out farther in proportion than that in fig. 3.; for 
this will always be the caſe when the upper line of the 
ſcale, which conſiſts of four diviſions in fig. 4. is made but 
with three diviſions or leſs; whence it appears, that the 
upper line of the ſcale may be drawn at what length you 
P __ according as you would bring in or keep out the 

croll, 


Plate XXXVI. Shews the manner of ſquaring twiſt- 


rails. 


Fig. 2. Exhibits the pitch- board, to ſhew what part 
of the ſtep the twiſted part of the rail contains; the 
three doted lines drawn from the rail to the pitch-board 
repreſent the width of the rail, which is to be kept level. 
The doted lines a and b ſhew how much belf the width 
of the rail turns up from its firſt beginning to 3. 

Fig. 3. Shews the ſame pitch-board, with the man- 
ner of the rail's turning up, If the ſides of the twiſted 
part of the rail be ſhaped by the rail-mould, ſo that they 
direct down to its ground-plan, that is, the upper fide 
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of the rail being firſt ſtruck by the mould, then y 
the mould to the under fide, -as much back as 8. 204 
of the pitch · board ſhews, by being ſtruck on the fide of 
the rail, and then fig, 3. being applied to the outhde of 
the rail, from its firſt twiſting part to 3, will ſhow how 
much wood is to be taken oft, j 

Fig. 5. Exhibits the ſquare of the rail, with the ra- 
king * of the pitch board drawn through the middle 
on the upper fide; then draw the depth of the fide of 
the rail parallel to this, and the dotted lines from the 
diagonal of the rail; theſe lines ſhew what quantity of 
wood will be wanting on the upper and lower fades of the 
rail. Set your compaſſes at c, and draw the circular 
ſtroke from the raking part of the pitch-board to þ; take 
the diſtance a ö, and transfer it from @ to 6, in fig. 7. 
The ſeveral diſtances thus found may be ſet at any num- 
ber of places, ranging with the ſtraight part of the rail ; 
and it then forms the width of the mould for the twiſt- 
ing part of the rail. 

Fee. 7. Shews the ſweep of the rail. The rail can- 
not be fixed leſs than one fourth part from the n or 
front of the ſtep. 

The remaining part of the pitch-board may be divided 
into any number of parts, as here into four; from theſe 
diviſions draw lines acroſs the pitch-board to the raking- 
line; then take the diſtances from the ground-line of the 
pitch-board to the plan of the rail, and ſet them perpen- 
dicular from the raking-line of the pitch- ; and 
theſe diviſions, when the rail is in its proper poſition, lie 
directly over the diviſions on the ground-plan, 

In this figure /, m, and =, riſe as much above o as 
the dotted line in fig. 5. does above the width of the 
rail ; and they ſink as much below o as the other dotted 
line in fig. 5. falls below the width of the tail; the ſame 
thicknefles muſt be glued upon „, though the greateſt 
part will come off in ſquaring. The realon of placing 
the letters J, , and u, where they are, is, that they 
_ not obſtruct the ſmall diviſions of the rail-mould. 

ig. 4. Shews how to find the rail when it takes 
more than one (ſtep, The nag pert of the pitch- 
board is divided into four parts, as before in fig. 7, and 
it takes in two ſuch parts of the next ſtep. Draw lines 
from theſe divifioas to the diagonal of the pitch - board, 
as in fig. 9.; then take the diſtance 46, ſet it from 
„to d, and ſo proceed with the other diviſions. 

Another way to fiod the outſide of the rail-mould is, 
to draw all the diviſions acroſs the of the rail ; then 
take the diftance from the ground-lipe of the pitch-board 
to 4, transfer it from the diagonal of che pitch · board to 4 
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Miliggry Axcnurtscrurs, the ſame with what is o- 
therwiſe called fortification, See FoxTiricartion. 

Naval AxCutTECTURE, the art of building ſhips, See 

- Sh1y-BULLDING. 

Counterfeit ARCHITECTUREE, that which conſiſts of 
projectures, paiated in black or white, or in colours 
after the manner of marble, which is alſo called 

Vor. I. No. 16. 3 


CT U 4 361 


on the rail; and ſo proceed with the other diſtances. 
Now, when the rail is put in its proper fituation, c will 
be perpendicular to 5, and all the diviſions, as 1, 2, 3, 
* 85 in the rail, will be perpendicular to 1, 2, 3, 4, Cc. 
in the ground · plan. 

Fig. 6. Shews the plan of a rail of five ſteps. 

To find the rail. — Set five diviſions, as from - to 5. 
which is the height of the five ſteps; draw the diagonal 
h to the plan of the rail; then take the diſtance e, and 
transfer it from g to h, and proceed in the ſame manner 
with the other ſeven diſtances. 

To find the width of the rail-mould,—Draw the lines 
acroſs the plan of the rail, as at I; ſet that diſtance from 
the diagonal to #; and ſo proceed with the reſt, as was 
ſhewn in ſig. 4. 

Having formed the ſides of the rail perpendicular to 
its ground-plan, and having ſquared the lower end of 
the rail, then take a thin lath, and bend it with the rail, 
as is repreſented by n fig. 1. 

This is the readieſt method of ſquaring a ſolid rail; 
but if the rail be bent in the thickneſſes, the noſing of 
the ſteps muſt be drawn upon a cylinder, or ſome other 
ſolid body of a ſufficient width to contain the width of 
the rail or ſtring-board. 

r, Repreſents the depth of the rail, touching the noſe 
of each ſtep. Take a ſufficient number of thickneſſes 
of this width, to make the thickneſs of your rail; glue 
them all together upon your cylinder or templet, confine 
them till they are dry, and the rail taken off is ready 
ſquared. Proceed in the ſame manner with the archi- 
trave, marked 2. 


OF ROOFS. 


Prart XXXVII. Fig. 1. Shews the form of a 
truſſed roof, with three ring-poſts, that may carry ſeven- 
ty feet, or upwards. 

Fig. 2. Exhibits an M roof, capable of carrying as 
great an extent as the former, Indeed both theſe de- 

gus are capable of carrying almoſt any extent. 

Fig. 3. Repreſents two different forts of truſſes, 

Fig. 4. Shews the manner of piecing timber. Some- 
times the joint may be extended as far as 4, with another 
N through it. To the right is ſhewn a different ſort 
or joinr, 

Fig. 5 Shews the manner of truſſing a girder. If 
the truſles are full long, with the pieces b and c you 
may make them as light as you pleaſe, 

ig- 6. Repreſents the manner of truſſing partitions. 
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ſcene-work, in the painting of columns, cc. ſor the 
decoration of theatres. 

ARxCHITECTURE, in ve, a ſort of building, the 
members of which are of different modules, and di- 
miniſh E to their diſtance, in order to 
make the work appear longer to the view than it 
really is, See PIAWUTI II. 

; n 4 ARCHI- 
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ARCHITALASSUS, or admiral-ſhell, a ſynonime of 


a ſpecies of conus. Sce Conus. 


 ARCHITRAVE, in architecture, that part of a column 


which lies immediately upon the capital, being the 
toweſt member of the entablature, and fo called from 
us repreſenting the principal beam in timber-buildings, 
See ARCHITECTURE. 


Over a chimney, this member is called the mantle- 


piece; and over doors or windows, the hyperthyror. 
ARCHIVOLT, in architecture, the inner centre of an 
arch, or a band adorned with mouldings running over 
the faces of the arch-itones, and bearing upon the im- 
olts. 
ARCHIVE, or Axc#1ves, an apartment in which are 
depoſited the records, charters, and other papers of a 
{tate or community. 


ARCHMARSHAL, the grand marſnal of the empire, 


a dignity belonging to the elector of Saxony. 
ARCHON, in Grecian antiquity, the chief magiſtrate 
of Athens, after the aboliſhing of monarchy; and al- 
io, the appellation given to ſeveral officers, both civil 
and religious, under the Greek empire. 


ARCHONTICI, in church-hiſtory, a branch of Valen- 


tinians, who maintained, that the world was not cre- 
ated by God, but by angels called Archontes. 


ARCHTREASURER, the great treaſurer of the Ger: 


man empire, a dipnity belonging to the duke of Brunſ- 
wick, king of Great Britain, 


ARCIGOVINO, a province of Dalmatia, bounded by 


Boſnia, Mantenero, and the Adriatic ſea, and called 
by the Italians Santa Sabata. 

ARCILEUTO, a lute longer and larger than ordinary. 

ARCION, in botany, an obſolete name of the tuſhlago. 

ARCO, « town of the biſhopric of Trent in Italy, fi- 
tuated about 16 miles 8. W. of Trent, in 1046 
E. long. and 46 N. lat. | 

ARCTAPELIOTES, a term uſed to denote a north- 
eaſt wind. 

ARCTIC, in aſtronomy, an epit}:t given to the north 
pole; and likewiſe to a circle of the ſphere, parallel 
to the equator, and twenty-three degrees thirty minutes 
diſtant from the north pole, See AsTRONOMY, and 
GEOGRAPHY. 

ARCTICA, in ornithology, a ſynonime of a ſpecies of 
larus, See LAxus. 

ARCTIUM, in botany, a genus of the ſyngeneſia poly- 
gamia æqualis claſs, The calix is globular, ſquamous, 
and hooked at the tops, There are only two ſpecies 
cf arctium, viz, the lappa, or burdock, a native of 
Britain ; and the perſonata, a native of the Alps, Cc. 
The roots and ſeeds of the lappa are eſteemed to be 
diuretic and ſulonfic, Decottions of the roots have 
of late been uſed in rheumatic and gouty diſorders. 

ARCTOPHYLAX, à conſtellation, otherwife called 
Buites, Ste PooTEs. 

ARCTOPUS, in batany, a genus of the polygamia di- 
cecia claſs. The umbella of the male is compound; 
the involucrum conſiſts of five leaves; the corolla has 
Gve petals; the Namina are five; and two piſtils : 
The umbetla of the hermaphrodite is ſimple; the in- 
volucrum is divided into four parts, is ſpinous, large, 
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and contains many male flowers in the diſk, There is 
but one ſpecies of arctopus, viz, the echinatus, a na- 
tire of epi. | 
ARCTOTIS, in botany, a genus of the ſyngeneſia po- 
lygamia neceſſaria claſs, The receptacle is briſtly; 
the corona of the pappus is pentaphyllous; and the ca- 
lix is imbricated, wich the ſcales looſe at the top. 
There are 11 ſpecies of arctotis, all of them natives 
of Ethiopia, or the Cape of Good Hope. 
ARCTURUS, a fixed (tar of the firſt magnitude, in 
the ſkirt of Bogter. | 
ARCTUS, in aſtronomy, the Greek name of the urſa 
major and minor, See AsTRONOMY, and Us A. 
ARCUATION. in gardening, the raiſing of trees by 
layers. See GARDENING. 
AzcvaT1ov, in ſurgery, denotes a diſtortion or incur- 
vation of the bones, as happens in the rickets, &c. 
ARCUTIO, a machine conſiſting of hoops, uſed in 
Florence by nurſes, in order to prevent the child from 
being overlaid. Every nurſe 1s obliged to lay her 
child in an arcutio, under the pain of excommunica- 
tion. ä 
ARCYRIA, in botany. See CrarTurvs. 
ARDASSES, the coarſeſt of all the ſilks in Perſia. 
ARDEA, in ornithology, a genus of the order of gral- 
le. The general characters of this order are theſe : 
The bill is ſtreight, ſharp, long, and ſomewhat com- 
preſſed, with a furrow that runs from the noſtrils to- 
wards the point; the noſtrils are linear; and the feer 
have four toes, This genus conſiſts of 26 ſpecies ; 
and under it Linnzus comprehends the grus or crane, 
the ciconia or ſtork, and the ardea or heron, of other 
authors, The firſt ſpecies is the pavonina, or crowned 
crane, which has an ere briſtly creſt, with the tem- 
ples and two wattles naked. The head is black; the 
creſt is yellowiſh, and tipped with black at the top; 
the wings are white; and the feathers of the tail black, 
and of an equal length. It is a native of Africa. 
2. The virgo has long white ſupercilia that hang down 
backwards, The body is of a bluiſh afh-colour, and 
about the fize of a ſtork ; the head and prime feathers 
of the wings towards the points are black and pendu- 
lous; the edges are red, and the pupils are aſh-colour- 
ed; behind the eyes, on both ſides, there is a feathery 
creſt, which turns backwards a conſiderable way, and is 
of a white colour: The feet are black; the beak is green 
at the baſe, yellowiſh in the middle, and red at the 
point, 3. The canadenſis, or brown and aſh-coloured 
crane of Edwards, is naked and papillous on the fore- 
head; the body is aſh- coloured, and the wings are of a 
reddiſh or brick-colour, 4. The grus, or common 
crane of Engliſh authors, has a naked papillous crown ; 
the prime feathers of the wings are black ; the body 
is aſh-coloured; the prime feathers of the tail are 
ragged. It is a native of Europe and Africa, It 
winters in Lithuania, Padolia: Trans Pontum ſugat 
et terris immiitit apricis, Virg. This bird com- 
monly reſts upon one foot. 5, The americana, or 
hooping crane of Edwards, is a native of America: 
The crown of the head and temples 'are naked and 
papillous ; the forchead, nape of the neck, and prime 
Wing= 
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wing-feathers are black; but the body is white: The 
under part of the head, as far as the lower chap, is red; 
the beak is yellowiſh, and jagged at the point; the feet 
are red, and the prime tail-feathers white, 6. The An- 
tigone, or greateſt Indian crane of Edwards, has a na- 
ked head, and papillous collar; the body is aſh · coloured, 
and the prime wing-feathers black. Behind the eyes, 
there is a ſmall white ſpot, and the crown of the head 
is alſo white. The breaſt is of a greeniſh yellow co- 
lour; the feet are red, and the prime tail-feathers aſh- 
coloured, It is a native of Aſia. 7. The ciconia, or 
white ſtork of Ray, has naked eye-balls, and black 
prime wing-feathers, The ſkin below the feathers, as 
alſo the beak, feet, and claws, are of a blood-colour. 
It is a native of Europe, Aſia, and Africa; bat is ſel- 
dom or never to be met with in Italy, The ciconia feeds 
upon amphibious animals. It is ſuch an enemy to fer- 
po that it is reckoned almoſt a crime to kill a ſtork. 

"rom this favourable treatment, they are ſeen in Holland 
and the Low Countries walking unconcerned in the mid- 
dle of the ſtreets, Storks are birds of paſſage; they 
ſpend the ſummer in Europe, and diſappear all at once, 
and go off to Egypt, Ethiopia, Cc. before winter, and 
do not return till about the middle of March. 9. The 
nigra, or black ſtork of Willoughby, has naked orbits, 
and the breaſt and belly are white; the body is black; 
the feet and orbits are blood-culcoured, It inhabits the 
northern parts of Europe. 9. The nycticorax, or leſſer 
aſh-coloured heron of Ray, has a creſt, conſiſting of 
three (trait horizontal white feathers, on the back part of 
the head; the back is preevith, and the belly yellow. 
It inhabits the ſouthern parts of Europe. 10. The pur- 
purea, or common heron of Engliſh authors, has a creſt, 
with two Jong green feathers hanging down from the 
back part of the head; the body is of an olive-colour, 
and purple below; the head is of a ſhining green colour. 
It is a native of the Eaſt. 11. The cinerea, or aſh- 
coloured heron, has a ſmooth black head, a bluiſh back, 
white belly, and oblong black ſpots on the breaſt. It is 
a native of Europe. Great numbers of them together 
build their neſts in trees. They are ſaid to fly very high 
before ſtorms, 12. The major has a black creſt de- 

nding from the back part of the head, an aſh-coloured 
y, and a black line and belt on the neck and breaſt. 

It is a native of Europe, 13. The garzetta is creſted 
behind; the body is white, the beak black, and the feet 
greeniſh. It is a native of the Eaſt. 14. The cocoi 
has an aſh-coloured creſt hanging down from the back 
part of the head; the whole body is aſh-coloured, It is 
a native of Cayenne. 15. The herodias is creſted be- 
hind, has a duſky-coloured back, reddiſh thighs, and the 
breaſt ſpeckled with oblong black ſpots. It is a native 
of America. 16. The violacea has a white creſt; the 
body is variegated with black and white, and bluiſh be- 
tow. It is a native of Americs. 17. The cxrulea has 
a creſt behind, and a bluiſh body. It is a native of 
N. America. 18, The hadſoinas has a black creſt on 
che top of the head; the body is duſky-coloured, and 
white below, It frequents Hudſon's Bay. 19. The 
ſtriata has a ſmall creſt on the back-part of the head; 
the back is of a hoary grey colour, and aſh-coloured be- 
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low ; the long wing feathers are tipped with white, It 
is a native of Surinam, 20. The vireſcens has a ſmall 
creit on the back part of the head, a green thining back, 
and duiky- coloured breaſt, It is a native of America. 
21. The ſtellaris, or bitten, has a ſmooth head; it 
is variegated through the whole body with dark-co- 
loured ſpots of different figures and ſizes. It is a na 
tive of Europe, and inhabits chiefly the fen · countries. 
It is met with ſkulking among the reeds and ſedge, 
and its uſual poſture is with the head and neck erect, 
and the beak pointed directly upwards. It will ſuffer 
rſons to come very near it without riſing; and has 
— known to ſtrike at boys and at ſportſmen, when 
wounded and unable to make its eſcape. It flies prin- 
cipally about the duſk of the evening, and then riſes 
in a very ſingular manner, by a ſpiral aſcent, till it is 
quite out of fight, It makes a very ftrange noiſe 
when it is among the reeds, and a different and very 
ſingular one as it riſes on the wing in the night, 
22. The griſea has a ſmooth duſky head; the body is 
tawny above, and white below; and the prime wing- 
feathers have a black ſpot at the points, It is a na- 
tive of the Eaſt, 23. The braſilienſis has a ſmooth 
head; the body is blackiſh, with yellow ſpots ; and the 
rime feathers of the wings and tail are greeniſh. It 
is a native of America. 24. The alba has a ſmooth 
head, a white body; a yellow beak, and black feet. 
It is a native of Europe. 25. The æquinoctialis has 
a ſmooth head, and a white body. It is a native of 
America, 26. The minura has a ſmooth head, a 
dark-coloured body, and a yellowiſh belly. It is about 
the ſize of the turdus, and is a native of Switzerland 
add the Faſt. bs 

ARDENBURG, a fortified town of Datch Flanders, 
ſituated about 12 miles N. E. of Bruges, in 3 20 
E. long. and 3115 N. lat. 

ARDENNE, à foreſt in Germany, lying between Thi- 
onville and Liege. 

ARDEVIL, or Azpe»1L, the burying-place of ſome 
of the ancient kings of Perſia, ſituated in 64 20 
E. long. and 36* N. lat. 

ARDMAGH, in gecgraphy. Sce Armacn. 

voor an: the fame with the heart- 

rn. 

ARDRES, a town of the province of Picardy in France, 
ſituated about 10 miles. ſouth of Calais, in 2 E. 
long. and go* 45 N. lat. 

Anvaus, or AzDxa, is alſo the capital of a country 
on the ſlave-coaſt of Guinea in Africa, ſituated near 
the river Lagos, in 4 E. long. and 5* ᷣN. lat. 

ARE, in muſic, See ALanint. 

AREA, in-geometry, denotes the ſuperficial content of 
any figurs, See GromETRY, 

Ar, among phyſicians, the ſame with alopecia, See 
ALOPECIA, C 
AREBON, a town of Guinea in Aﬀrica, ftuatcd — 
mouth of the river Formoſa, in 5* E. long and 5? 

N. lat. 

ARECA, in botany, a genus of the order of palme 
pennatifolie, The male has no calix, but three pe- 
tals, and nine ſtamina; the lemale has no calix ; th» 

corolla 
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corolla has three petals, and the calix is imbricated. 
There is only one ſpecies, viz. the cathecu, a native 
of India. 

AREMBERG, a city of Germany, ſituated about 25 
miles ſouth of Cologn, in 625 E. long. and 50? 
30' N. lat. 

ARENA, in natural hiſtory, See Sau. N 

AENA, in Roman antiquity, a place where the ia- 
tors fought; ſo called from its being always ſtrewed 
with ſand, to eonceal from the view of the people the 
blood ſpilt in the combat. 

ARENARIA, or chickweed, in botany, a genus of the 

decandria trigynia claſs. The calix has five open 
leaves; the petals are five, and entire; the capſule is 
unilocular, and contains many ſeeds. There are 17 

| ſpecies of arenaria, only 7 of which are natives of 
Britain, viz. the peploides, or ſea chickweed; the 
trinervia, or plantain-leaved chickweed ; the ſerpylli- 
folia, or leaſt chickweed; the ſaxatilis, or mountain- 
chickweed; the laricifolia, or larch-leaved chick weed; 
the tenuifolia, or fine-leaved chickweed; and the ru- 
bra, or purple-flowered chick weed. 

ARENATION, a kind of dry bath, whereia the patient 
ſits with bis bare feet on hot ſand, 

AREOLA, among anatomilts, the coloured circle ſur- 
rounding the nipple of the breaſt. 

AREOPAGUS, - a ſovereign tribunal at Athens, famous 
for the juſtice and impartiality of its decrees, to which 
the gods themſelves are ſaid to have ſubmitted their 
differerces. 

Authors are not agreed about the number of judges 
that compoſed this auguſt court; ſome reckon thirty- 
one; others, fifty-one ; and others, five hundred. In 
effect, their number ſeems not to have been fixed, but 
to have been more or lefs in different years. At firſt, 

this tribunal coofilted only of nine perſons, who bad 
all diſcharged the office of Archons, had * 2 
themſelves with honour in that truſt, and had likewiſe 
given an account of their adminiſtration before the 
Logiſtæ, and undergone a rigorous examination, Their 
ſalary was equal, and paid out of the treaſury of the 
republic; they had three oboli for each cauſe, The 
Areopagites were judges for life; they never fat in 
judgment gut in the open air, and that in the night- 
time, to the intent that their minds might be the 
more preſent and attentive, and that no objec of pity 
or averſion might make any impreſhon on them; and 
all the pleadings before them were to be in the ſimpleſt 
and a, naked terras. At ſirſt they took cogniſance 
of criminal cauſes only, but in courſe of time their 
juriſdiction became of great extent. 
Mr Spon, who examined the antiquities of that il- 
luſtrious city, found fome remains of the Areopagus 
ſtill exiſting in the middle of the temple of Theſeus, 
which was heretofore in the middle of the city, but 

is now without the walls, The foundation of the A- 

reopagus is a ſemicircle, with an eſplanade of 140 

paces round it, which properly made the hall of the 

Areopagus. 

a rock, with ſeats on cach fide of it, where the Areo- 

pagites ſat expoſed to the open air, It is very uncer- 
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There is a tribunal cut in the middle of 
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tain when this court was inſtituted, ſince Demoſthenes 
himſelf is at a loſs upon the point: Some think that it 


Was inſtituted by Solon; but others carry it much 


higher, and aſſert it to have been eſtabliſhed by Ce- 
crops, about the time that Aaron died. 
of Peru, in 8. Ame ca, ſituated 


in 73 W. lon. and 12.9 S. lat. 


ARE HA, in botany, a genus of the pentandria mono- 


gynia claſs, The corolla is divided into five parts; 
the tube of the corolla is ovated ; and the capſule is 
globular, and conſiſts off but one cell. There is only 
one ſpecies, viz. the alpina. 


ARETHUSA, in botany, a genus of the gynandria di- 


andria claſs; The generic character is taken from the 
nectarium, which is tubular, ſituated at the bottom of 
the corolla; and the inferior labium of it is fixed to 
the ſtylus. There are four ſpecies of the arethuſa, 
all natives of America, except the capenſis, which is 
only found at the Cape of Good Hope. 

ARGEMONE, in botany, a genus of the polyandria 
monogynia claſs, The corolla conſiſts of {1x petals ; 
the calix of three leaves; and the capſule is ſemi- 
valved. There are three ſpecies of argemone, none 
of which are natives of Britain, They are all a kind 
of poppies. | 

AREZZO, a city of Tuſcany in Italy, ſituated in 13* 
15 E. long, and 43* 15˙ N. lat. 

ARGEA, or ArGx1, in Roman antiquity, thirty hu- 
man figures, made of ruſhes, thrown annually by the 
7 or veſtals into the Tiber, on the day of the ides 

ay. 

ARGENT, in heraldry, the white colour in the coats 
of gentlemen, knights, and baronets. See Ha- 
RALDRY. 

ARGENTAN, a city of France, in the Lower Nor- 
— upon the Orne, in 2 E. long. and 48* 34 

at. 


ARGENTARIA creta, pure white earth, found in 
Pruſſia, and much eſteemed for cleaning plate. 

ARGENTIERE, a ſmall iſland in the ipelago, ſi- 
tuated about 60 miles eaſt of Morea, in 25* E. long, 
and 37 N. lat, 

ArxGENTIERE is alſo the name of a ſmall town of Lan- 

in France, in 4 E. long. and 44 30' N. lat. 

ARGENTINA, in ichthyology, a genus of fiſhes be- 
longing to the order of abdominales, The generic 
characters are theſe: The teeth are in the tongue as 
well as the jaws; the branchioſtege membrane has 
eight radii or rays; the anus is near the tail; and 
the belly-fins conſiſt of many rays. There are two 
ſpecies of argentina, vis. 1. — has 15 rays 
in the ſin at the anus; the air- bladder of this ſpecies 
is conical on both ſides, and ſhines like ſilver: Accord- 
ing to Mr Ray, falſe pearls are ſometimes made of it. 
2. The carolina has likewiſe 15 rays in the fin near 
the anus; the tail is forked, and the lateral lines are 
ſtreight. It inhabits the freſh waters of Carolina. 

ARGENTON, a town of France, ſituated about ſorty- 
five miles ſouth-weſt of Bourges, in 19 35' E. long. 
46? 40' N. lat. 

ARGENTUM, See Sitvsr, 


ARGILLA, 


AR G 


ARGILLA, clay, in natural hiſtory, See CLAr. 

ARGO, in aſtronomy; a conſtellation of fixed ſtars in 
the ſouthern hemi ; whoſe number of ſtars, in 

| Prolemy's catalogue, is eight; in Tycho's, eleven; 
and in Mr Flamſtead's, twenty-five. Sce As TrRONOMY. 

ARGONAUTA, the name of a genus of ſhell-fiſh be- 

. longing to the order of vermes teſtacea. The ſhell 
conſiſts of one ſpiral involuted valve. There are two 
ſpecies of argonauta, viz. The argo with a ſubdented 
carina, which is found in the Mediterranean and In- 
dian oceans. This is the famous nautilus of other 
authors. It lies on the ſurface of the water, aud ex- 
tends an exceeding thin membrane, which it uſes in 
ſome meaſure both as ſails and ears; and in this man- 
ner it ſwims from one place to another. 2. The 
cymbium with a blunt plaited carina. This ſpecies 

is very ſmall, and is found in the Mediterranean. 

ARGONAUTS, in Grecian antiquity, a company of 
illuſtrious Greeks, who embarked along with Jaſon, 
in the ſhip Argo, on an expedition to Colchis, with a 
deſign to obtain the golden fleece. 

ARGOS, a ſea- port town of European Turky, in the 
Morea, ſituated on the bay of Napoli de Romania, 
in 23 E. long. and 3 30“ N. lat. 

ARGUIN, an iſland on the coaſt of Negritia. It lies 
on the Atlantic Ocean, about 20 N. lat. 

ARGUMENT, in trhetoric and logic, an inference 
drawn from premiſes, the truth of which is indiſpu- 
table, or at leaſt highly probable. See Locic. 

ARGUMENT, in aſtronomy, denotes a known arch, by 
means of which we ſeek another one unknown. 

ArxGuMENT, in matters of literature, denotes alſo the 
abridgment or heads of a book, hiſtory, comedy, 
chapter, &c. See SyYLLABus. 

ARGUN, a river of Tartary in Aſia, ſerving as a boun- 

dary between the Chineſe and Ruſhan empires. 

Accus is alſo a city of Aſiatic Tartary, fituated on the 
above river, in r04* E. long. and 51 30' N. lat. 

ARGUS-SHELL, a ſpecies of porcelain-ſhell, beauti- 
fully variegated with ſpots, 

ſure thoſe in a peacock's tail. | 

ARGYLESHIRE, a county of Scotland, lying weſt- 
ward of Glaſgow, and comprehending the countries 
of Lorn, Cowal, Knapdale, Kintyre, together with 
the iſlands Mull, Jura, Iſla, &c. It gives the title 

of duke to the noble family of Campbell, 

ARGYROPOEIA, among alchemiſts, a pretended art 
of tranſmuting or char ging other metals into filyer, 


9 


embling in ſome mea - 


AA 1 


ARHUSEN, a city of Jutland in Denmark, ſituated at 
the entrance of the Baltic ſea, in 10% 20 E. long. 
and 56* N. lat. | 

ARIANO, a town of the kingdom of Naples, and 
vince of Principata, ſituated about 15 miles caſt of 


Benevento, in 15 35 E. long. and 41 16' N. lat. 

ARIANS, in church-hiſtory, à ſect of ancient heretics, 
who denied the three perſons in the Holy Trinity to 
be of the ſame eſſence, and affirmed Chriſt to be a 
creature. 

ARICA, a ſea-port town of Peru in South America, 
ſituated on the Pacific Ocean, in 30 20' W. long. 
and 18* 20' S. lat. 

ARIDAS, a kind of taffety, manufactured in the E. In- 
dies, from a ſhining thread which is got from certain 
herbs, whence they are ſtyled ar idas of herbs. 

ARIDULLAM, in natural hiſtory, a kind of zarnich 
found in the E. Indies. See Zaznicn. 

ARIES, in zoology. Sec Ov1s, 

Aries, in aſtronomy, a conſtellation of fixed ſtars, 
drawn on the globe, in the figure of a ram. It is 
the firſt of the twelve ſigns of the zodiac, from which 
a twelfth part of the ecliptic takes its denomination. 
See AsTRONOMY, Of the fixed ſtars. 

ARISARUM, ia botany. See Azun. 

ARISH, a Perſian long meaſure, containing about 38 
Engliſh inches. 

ARISI, the Indian name for the plant which produces 
the rice. See Oxysa. SIT AT 

ARISTA, or Awx, among botaniſts, a long needle-lik- 
beard, which ſtands out from the huſk of a grain of 
corn, 3, Ge. 5 

ARISTIDA, in botany, a genus of the triandria digy- 
nia claſs. The calix has a double valve; the cofolla 
has one valve, and three awns at the points. There 
are 3 ſpecies of ariſtida, viz. the adſcenſionis, a native 
of the iſland of Aſcenſion; the Americana, a native 
of Jamaica; and the plumoſa, a native of America. 

ARISTOCRACY, a form of government where the ſu- 

reme power is veſted in the principal perſons of the 
te. Sce CovsrnnEnT. 

ARISTOLOCHIA, ina botany, a genus of the gynan- 
dria hexandria claſs. It has no calix; the corolla 
conſiſts of one entire petal; and the capſule, which is 
below the flower, has 6 cells. There are 21 ſpecies 
of ariſtolochia, none of which are matives of Britain, 

ARISTOLUS, an obſolete name of a ſpecics of clupea. 
See CLuyta. | 


ARITHMETICEK. 


RITHMETICK is a ſcience which explains the 


We hare wy little intelligence about the origin and 


roperties of numbers, and ſhews the method or invention of arithmetick ; but probably it muſt have tal en 


art of computing them. 
Vor. I. No. 16. 3 


its riſe from the introduction of commerce, and conſe- 
4 Z ; Aucatly 


PF 
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quently be of Tyrian invention. From Aſia it paſſed the method of notation by them, were originally invent- 

into Egypt. where it was greatly cultivated. From ed by ſome of the eaſtern nations, probably the Indians; 
thence it was tranſmitted to the Greeks, who conveyed afterwards improved by the Arabians ; and at laſt brought 
it to the Romans with additional improvements. Bui, over to Europe, particularly into Britain, betwixt the 

from ſome treatiſes of the ancients remaining on this ſub- .tenth and ewelfth century. From the ten fingers of the 

- jet, it appears that their arithmetick was much inferior hands, on which it hath been uſual to compute num- 
to that of the moderns. bers, figures were called digits, Their form, order, 
| | | and value, are as follows: | 

NumBts,. which is the object of arithmetick, is that 1 One, an unit, or unity, 2 two, 3 three, 4 four, 
which anſwers directly to the queſtion, How many? and 5 five, 6 fix, 7 ſeven, $ eight, ꝙ nine, o cipher, nought, 
is either an unit, or {ome part or parts of an unit, or.a null, or nothing. Of theſe, the . firſt nine, in contradi- 
multitude of units. | | ſtinction to the cipher, are called ſignificant figures. 

To a perſon having the idea of number in his mind, The value of the figures now athgned is called their 
the following queſtions naturally occur, viz. 1. How is ſimple value, as being that which they have in them- 
ſuch a number to be expreſſed or written? Hence we ſelves, or when they ſtand alone. But when two or more 

have Notation. 2. What is the ſum of two or more 


numbers? Hence Addition. 3. What is the difference 
of two given numbers? Hence Subtraftion. 4. What 
will be the reſult or product of a given number repeated 


or taken à certain number of times? Hence Muhiplica- 


tion. 5. How often is one given number contained in 
another? Hence Divition. 

Theſe five, viz. Notation, Addition, Subtraction, 
Multiplication, and Diviſion, are the chief parts, or ra- 
ther the whole of arithmetic; as every arithmetical ope- 
ration requires the uſe of ſome of them, and nothing but 
a proper mixture of them is neceſſary in any operation 
whatever; and, by an Arabic term, theſe are c the 
alporithm. 


Cnare. I NoTATION. 


NoTaT10N is that part of arithmetic which explains 
the method of writing — characters or ſymbols, 


any number expreſſed in words; as alſo the way of ſignißes ſo many units as the figure ex 


reading or expteſſing, in words, any number given in 
characters or ſymbols. But the firſt of theſe is proper- 
I notation, and the laſt is more uſually called numera- 
tion, . 

The things then proper to be compriſed in this chap- 
ter are, 1. The figaral notation. 2. Numeration, or 
the way of reading numbers. 3. Deſcriptions. of the 
kinds or fpccics of numbers. 


I. Figural Notation. 


Av unit, or unity, is that number by which ang thing 
is called one of its kind, 
to it be added another unit, we ſhall have another num- 
ber called -wo; and if to this laſt another unit be add- 
ed, we ſhall have another number called three ; and 
thus, by the coutinyal addition of an unit, there will a- 
riſe an infinite jacreaſe of numbers. On the other hand, 
if from unity any part be ſubtrafted, and apain from 
that part another part be taken away, and this be done 
continually, we ſhall have an infinite decreaſe of num- 
bers. But though number, with reſpect to increaſe and 
- decreaſe, be infinite, and knows no limits; y= ten ſi- 
 gures, variouſly combined or repeated, ate found ſuffi - 


Gent to expreſs any number whatſoever, Theſe, with 


figures are joined as in a line, the figures then receive 
alſo a local value from the place in which they {tand, 
reckoning the order of places from the right-hand towards 
the left, thus, | 


Ge. 
Twelfth place. 
Eleventh place. 
Tenth place. 
Ninth place. 

A Eighth place. 
x Seventh place. 
Sixth place. 


Fifth place. 


Fourth place. 


— Third place. 


A Second place. 
I Firſt place, 


7.2.83 ; 
A figure ſtanding in the firſt place has only its ſimple 


value; but a figure in the ſecond place bas ren times the 


value it would have in the ſirſt place; and a figure in the 
third place has ten times the value it would have in the 
ſecond place; and univerſally a figure in any ſuperiar 
place has ten times the value it would have in the next 
inferior place. ET bi: \ 

Hence it is plain, that a figure in the firſt place ſimply 
es; but the 
ſame. figure adyanced to the ſecond place will ſignify 
many tens; in the third place, it will ſignify fo many 


hundreds; in the fourth place, ſo many thouſands ; in 
dhe fifth place, ſo many ten thouſands; in the ſixth place, 


ſo many hundred thouſands; and in the ſeventh place, 
ſo many milhons, Gr. Thus, 7 in the firſt place, will 
denote ſeven units; in the ſecond place, ſeven tens, or 
ſeventy; in the third place, ſeven hundred ; in the fourth 
place, ſeven thouſand, &c. 

Every three places, reckoning from the right-hand, 
make a half period; and the right-hand figures of theſe 
halt-periods are termed writs and 16 by-turns ; 


It is the firſt number; and if the middle figure is always tens, and the left-hand ſi- 


gure always hundreds. | 
Two half-periods, or fix places, make a full period ; 


\ and the periods, reckoning from the right-hand towards 


the Icft, are titled as follows, viz. the firſt is the period 
of units; the ſecond, that of millions ; the third is titled 
bimillizns, or billions; the fourth, trimillions, or tril- 
lions ; the fifth, quadrillions; the fixth, quintillions ; 
the ſeventh /ex1i/{ionr; the eighth, /eptillions ; the ninth, 
odtillians; the tenth, nenillions, &c. 

Half-periods are ufually diſtinguiſhed from one an- 
other by a comma, and fall periods by a point or colon; 
as in the following 

. - T ASE Ec. 


& RK. 1 
# Tu A BY Iv ES | 
3d Period. ad Period. iſt Period. 
. 
Billions. Millions, - Units. 
"ld aa 
T4 : - ty 3 
33353 243 3 342 
38 8 1223 V 320 
252 * E SS 8 2 5 SS 2 1 
288 388 388 3335 383328 
EE. EH SEF EHS EEHL EF 
8 13,700.23 7,894.678, 40 
The table may be expreſſed in a more conciſe form 
thus, ie NAT 
: 3- 6th 1. Per. 
Fm om Ra ono. Op. 
Billions. . Millions. Units, 


 $813,700:237,894:678,040--... 
From the table it is obvious, that though a cipher ſig- 
niſy nothing of itſelf, yet it ſerves to ſupply vacant pla- 
tees, and raiſes the value of ſignificant figures on its left 
hand, by throwing them into higher places. Thus, in 
the firlt period, by a cipher's filling the place of units, 
the figure 4 is thrown into the place of tens, and ſigni- 
fies forty. But a cipher does not change the value of a 
Ggnificant ſigure on its right-hand. Thus, 07, or 007, 
is the ſame as ). | 
II. Numeration. 
NoTaTioNn and gumeration are ſo nearly allisch that 
he who underſtands the one cannot fail ſoon to acquire 
the other, The method of reading numbers, expreſſed 
by figures, may be caſily learned from the table of the 
figural notation; in which oblerre the following | 
Rvus.  Beginving at the left hand, aud reading to- 
ward the 
the name of its place, and conclude each period by ex- 
pieſling its title, every where omitting the, ciphets. 


II. Deferiptions of the hind; or fpecier of numbers, 


1. An integer, or whole number, is an unit, or any 
multitude of units; as t, 7, 48, 100, 125- 

2. A fraction, or broken number, is any part or parts 
of an unit; and is expreſſed by two numbers; which are 
ſeparated from one another by a live drawa berwtxt 
them; the under number being called the denominator, 
and the upper one the nwnerater, of the fraction; as 


B> 1, - 


A mixt number is av integer with a fraction joined 


to it; a8 43, 73. 48. 

J. A number is aid to meaſcere another number, 
when it is contained in that other number a certain num- 
ber of times, or when it divides that other number with- 
out any remainder, "Thus, 3 meaſures 6, 9, or 12. 

5. An even number is that which is meaſured by 2, 
or which 2 divides without any remainder ; as 2, 4, 6, 8, 
IO, 12. 


FG 
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6. An odd number is that which 2 does not meaſure, 
or which cannot be divided by 2, without a remainder ; 
as I, 3, 5. 7, 9, 11, 13. : 

7. A prime number is that which unity, or itſelf, on- 
ly meaſures; as 3, 5,7, 11, 13, 17, 19. 

8. A compoſite number is that which is meaſured by 
ſome other-number than itſelf, or unity; as 12, which 
is-meaſured by 2, 3, 4, or 6. 
© © 9, Nombers are called prime to one another, when 
unity only: meaſures them. Thus 13 and 36 are prime 
as. uy another; for no number, except unity, meaſures 

th. h . | 
10. Numbers are called compo/ite to one another, 
when ſome number, beſides unity, meaſures them. Thus 
12 and 18 are compolite to one another; for 3 or 6 mea- 
{ures both of them. | 
1. A number which meaſures another is called an 
aliquot part of that other. Thus 6 is an aliquot part of 
18, and 3 of 12, and 5. of 20. 

12. The number meaſured,. or which contains the ali- 
quot part a certain number of times, is called a multiple 
of that aliquet part. Thus 18 is a multiple of 6, and 
12 of z. 

13. A number is called an a/iquant. part of another; 
when it does not divide that other without a remainder. 
Thus 7 is an aliquant part of 24. 

14. Two, three, or more numbers, which, multiplied 
together, produce another number, are called the com- 
ponent parts of the number produced. Thus 3 and 4, 
2 and 6, are the component parts of 12.3 and 2, 3, and 
4, are the component parts of 24. ; 

Þ5-. The. product of a-number multiplied into itſelf is 
called the ſyuare, or ſecond power, of that number ; and 
the number itſolf is in this caſe called the root, And if 
the ſquare be multipled into the root, the product is 
called the cube, or third power, of that number. And if 
the cube be multiplied into the root, the product thence 
ariſing is called the &iquadrate, or ſourth power, Kc. , 


* 


Abpirio is the collecting of two or more numbers 
into one ſum or total. 


I. Addition of Integers. 


Rotz I. Set figures of like places under other, viz, 
units under units, tens under ters, Cc. 

IL Beginning at the loweſt place, ſet down the right- 
hand figures of the ſum of every columo, and carry the 
reſt as ſo many units to the next fuperiot place. 

Exam. I. Becauſe ſimilar or like things only can 
be added, place the numbers as directed in Rule I. viz. 
units under units, tens under tens, Cc. as in the 
margin. Thea beginning at the loweſt place, 453 
viz, that of units ; ſay, 4 units and 3 units make 234 
7 units, which ſer below in the place of units; | 
then 3 tens and 5 tens make $ tens, which ſet be- 683 
low in the place of tens; then 2 hundreds and 4- 
hundreds make 6 hundreds, which ſet below in the place 
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1 
of hundt eds, and you will find the ſum or tatal to be 68 7. | F 
ExAur. II. Having placed the numbers, units un- i MONEY TABLE. 


der units, Cc. as in the margin, fay 2 and 1. A. * = 6 J. 
make 3, and 3 make 6, and 4 make 10; which $974 = 1 WE" T1" 20 ="1 
being juſt 1 ten, and nothing over, ſet the right» 9803 8 224 2| 4o="2 
hand figure o in the place of units; and becauſe 7541 12 2 3 36= 3 60= 3 
ten in any lower place makes but one in the next 862 16 = 41 43 = 4 80 = 4 
ſuperior place, carry 1 ten, as directed in Rule II, — — 20 * 86 = 5100 2 5 
ſaying, 1 ten, collected out of the units, and 6 24180 242 6 72 = 6 | 120 = 6 
tens, make 4 tens, and 4 make 11, and o makes but 99 PF} 84 = 71140 = 4 
ſtill 11, and 7 make 18; here again ſet down the rig - 32= 8 96 = 8160 = 
hand figure 8, in the place of tens, and carry the re- 36 => 91108 44 
maining 6gure 1, being 1 hundred, to the next place, 49 10 120 = 10 200 18 


viz, that of hundreds; and having in like manner added 
up this column, the amount is 31; ſet down the right- 


Exane. Having, according to (10) (20) (12) (4) 
hand figure 1 in the place of hundreds, and carry the re- „ fo 


Rule I. placed like parts under 


maining figure 3 to the next place or column; which be- other, viz. farthings under far- 74 * 
ing allo added, amounts to 24 ; ſer the right-hand figure chings, pence under pence, Sc. 99 9 10 2 
4 below, in its proper place, and the remaining figure 2, and in each of theſe denomina» 58 17 8 1 
which belongs to the next place, ſet on the leit hand, tions, units under units, tens 63 11 9 2 
there being no fipure in the next place to which it can — K. in —— —— 

0 ' * 
be carried. $0 the ſum or total is 24180. ** —— _ — 1 i 


: 3 „ farthiogs and 1 farthing make 3 farthings, and 2 make 6. 
e JO" ar et 3 — 8 which, by the anoney-table, is 2 — 


lingt, pence, farthings, ouncer, or 2 pence, and nothing over; wherefore place o be- 


Ruus I. Place like parts under other; viz. far- — . ——— . chat poop 
things under farthings, pence under pence, &c. r a pence of pence, 

I. Begin at 2 of the — and _—_ directed in Rule Il, ſaying, 2 pence, collected out of 
cording to the value of an unit of the next ſuperior deno- the farthings, and 9 make 11, and 8 make 1, and 1 
mination ; viz. for every four in the fum of farthings (paſſing the o) make 20; to this fum of units add the 
carry 1 to the pence, and for every twelve in the pence tens. Thus, 20 and 1 ten make 30, and 1 ten more 
carry 1 to the ſhillings, &c. | 2411 make 40 pence; which, by the money. table, is 3 twelyes, 

III. If you carry at 20, 30, 40, 60, or any juſt or 3 ſhillings, and 4 pence over; wget Vena ſer be- 
number of tens, as in adding ſhillings, degrees, low in ob ne of „and carry 3 ſhillings to the 
minutes, ſeconds, Ce. proceed with the column of u- Place of ſhillings. Thus, 3 ſhillings, collected out of 
nits as in addition of integers, and from the ſum of the the pence, 1 ſhilling make ＋ and { make 11, and 
column of tens carry 1 for every two, or 1 for every 9 make 20, and 8 make 28 5 and becauſe in ſhillings we 
three, Oc. according as 20 or two tens, thirty or three carry at 2 juſt number of tens, viz. at 20, ſer the ri ht- 
tens, Oc. make an unit of the next ſuperior denomina- hand - 8 below in the place of units, as di in 
tion, The reaſon appears plain in the following opera- Rule III. and carry the 2 tens to the place of tens. 


1 89g Thus 2 tens collected out of the units, and 1'ten make 
3 and 1 _—_ re make 5 tens, or 2 twenties, 
1 ten over; a e 2 tens, or 1 twenty, make 
1. MONEY. an unit in the next place, viz, that of pounds, ſet the 
TABLE. 1 ten below in the place of tens, and carry the 2 twen- 
: ty ſhillings, or 2 pounds, to the place of pounds; which, 
4 farthings 1 penny being integers, are added as taught in addition of in- 
12 pence make 4 1 ſhilling tegers. | "mT 
20 ſhillings 1 pound It is uſual to ſubjoin the farthings to the L. -. 4. 
Marked thus. pence by way of fraction, as in the mar- 74 18 11 
1 4. FJ. or g. in, where the former example is tranſcri- 96 9 7 
1 = 20 = 240 = 960 a d in this form for che learner's inſtruc- 58 17 8 
Note, The above mark ſignifies egue/ 0. tion ; in which 4 denotes one farthing, + 63 11 94 


J. is put for libre, a pound; d. for denariur, a ; two farthings, and + three farthings, 
and g. Er guadrans, Hu but / is ome = " K 293 18 
more uſual mark for farthings, In adding up large accounts, ſome dot at 60 in 
That the learner may proceed in addition of money pence, and for every dot carry 5 to the ſhillings; and 
with the greater caſe, it will be proper he get the fol- in adding the ſhillings they dot likewiſe at 60, and for 
lowing table by heart, every dot carry 3 to the pounds, Others chuſe to divide 
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them into parcels, then caſt up each parcel ſeparately, 
and afterwards add the ſums of the ſeveral parcels into 
one total, 


2. AVOIRDUPOIS WEIGHT. 


. 

16 drams 1 ounce. 

16 ounces 1 pound. 

28 pounds make A 1 quarter. 

4 quarters 1 hundred. 

20 hundreds 1 tun. 

Marked thus. 

% wg 02, dr. 
1 = 20 = 80 = 2240 = 35840 = 573440 


I = 4 = 112 = 1792 = 28672 

By Avoirdupois weight are weighed butter, cheeſe, 
roſin, wax, pitch, tar, tallow, ſoap, ſalt, hemp, flax, 
beef, braſs, iron, ſteel, tin, copper, lead, allum, and 
all grocery wares. 

Note, 194 C. of lead make a fodder. 

In adding the following example, begin with the 
ounces, and ſay, 15 and 10 make 25; which being a- 
bove 16, dot, and carry away the exceſs 9, ſaying, 9 
of exceſs and 6 make 15, and 8 make 23; where again 
dot, and carry away the exceſs 7, ſaying, 7 and 2 is 
9, and 1 ten on the left is 19; where dot, 
with the exceſs 3, ſaying, 3 and 4 is 7, and 1 ten on the 
left is 17; where dot, and carry the exceſs 1, ſaying, 1 
and 5 is 6, and 1 ten on the left is 16 ; where again 
dot, and there being no exceſs, you have nothing to 
ſet down. 


(10) (20) (4) (28) (16) 


2 
709, 59 3 -: . 
„ | 34 
 % "a 
 *' 748 a... 
= = 7 OE. 
” 8” 77% ns IS 

I 


SE: 
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Proceed now to add the pounds; ſaying 5 carried 
from the ounces, viz. one for every dot, and 3 make 
8, and 6 make 14, and 1 ten on the left is 24, and 8 
make 32; which being above 28, dot, and go on, ſay- 
ing, 4 of exceſs and 1 ten on the left is 14, and g is 23, 
and 1 ten on the left is 33; where again dot, and go 
on, ſaying, 5 of exceſs and 20 is 25, and 4 is 29 ; where 
dot, and proceed, ſaying, 1 of excels and 2 tens on the 
left make 21, and 7 make 28; where dot, and the 2 
tens, or 20, on the left, ſet below. 

We ſhould now proceed to add the quarters ; ſaying, 
4 carried from the pounds and 1 make 5, &c.; but as 
you carry here 1 for every four, the quarters are added 
exactly as the farthings in addition of money. In the 
hendteds you carry at 20; which, therefore, are added 
as ſhillings. The tuns are integers; and added uccord- 


ingly, 
, 4 1. No. 16. "2 


III. Proof of Aadition. | 
Avn1iTion may be proved ſeveral ways. . 


1. Merchants and men of buſineſs uſually add each 


column firſt upwards, and then downwards, and, upon 
finding the ſum to be the ſame both ways, they conclude 
the work to be right : and this is all the proof that their 
time, or the hurry of buſineſs, will admit of. 


2. It is a common practice in ſchools, to prove the 


work by a ſecond ſumming without the top-line; and if 
thus ſum added to the top-line makes the firlt total, the 
work is ſuppoſed to be right; as in the following ex- 


| 1 
Top-line 748 15 101 
674 13 11% 
835 17 9x 

go 18 8 


Total 2350 6 33 
Total without the top-line 1601 10 44 


RR 


Proof 2350 6 35 


Note, This mark + ſignifies added to. 
Addition is alſo proved by caſting out the 9's ; for 
if the excels above the 9's in the total be 
the ſame as the exceſs in the items, the 24579 5 
work may be preſumed right. Thus, to 684 
prove the example in the margin, begin —— 
with the items, and ſay, 3+ 4=7, and 1031 5 
q+7=14=1+4=5; with this 5 paſs 
to the next item, and ſay, 5 +6=11=1+1=2, and 
2+8=10=1, and 1+4=;5; which x being the ex- 
ceſs of the items, place at the top of the croſs, and 
proceed to caſt the 9's out of the cotal, ſaying, 1 +3=4, 
and 4+1=5; which 5, being the exceſs of the 
lace at the foot of the croſs; and becauſe it is the 
ame with the figure at the top, you conclude the work 
to be right. 
If the items are of different denominations ; as pounds, 


ſhillings, pence, &c.; you muſt begin with the higheſt 


denomination; and, after caſting out the 9's, reduce the 
exceſs to the next inferior denomination; and then catt - 


ing out the 9's, reduce the exceſs to the next inferior 


denomination ; proceed in like manner with this, and alt 
the other lower denominations, placing the laſt excels at 
the top of the croſs; then, in the ſame manner, caſt the 
9's out of the total, placing the excels at the foot of the 
croſs ; and if the figure at the foot and top be the ſame, 
the work may be preſumed right. 

If any operation, whether in addition, ſubtraction, 
multiplication, or diviſion, be right, this kind of progf 
will always ſhow it to be fo; but if an operation be 
wrong, by a figure or figures being miſplaced, or by 
miſcounting 9, or any juft number of g's, this kind of 
proof will not diſcover the miltake. 


s A Cuar. 
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| Cura pdt SUBTRACTION, 


— SUBTRACTION isgthe taking a leſſer number from a 
greater, in order to diſcover their difference, or the 
remainder. 


I, Subtractian of Integers. 


Rur I, Set figures of like place under other, viz. 
units under units, tens under tens, Oc. and the greater 
of the given numbers uppermolt. 

II. Beginning at the place of units, take the lower fi 
gures from thoſe above, borrowing and paying tea, as 
need requires, and write the remainders below, ; 

Exame. I. Becauſe ſimilar or like things only can 
| be ſubrracted, place the 
numbers as directed in 
Rule I. 97g. units under 
units, tens under tens, 
Cc. and the greateſt up- 
| permoſt, as in the margin. 
Then, beginning at the place of units, ſay, 2 units from 
17 units, and 5 units remain; Which ſet below in the 
place of units; then 6 tens from 6 tens, and nothing re- 
mains; Wherefore ſet © below, in the place of tens; 
then 5 hundred from 8 hundred, and 3 hundred remain; 
which ſet below, in the place of hundreds; and you will 
had the total difference or remainder to be 305. 

II. Having placed the numbers, units under units, Cc. 

as in the margin, fay, 5 units from 2 uiats, you 


867 major, or minuend, 
562 minor, or ſubtrahend. 


305 difference, or remainder. 


7432 Cannot, but, becauſe an unit in the next ſuperior 
2785 place makes ten in this place, you mult borrow 
— 1, 9/2. I ten, from the ſaid next place, as direc- 
4647 ted ig Rule II.; which 1 ten being added to 2 


makes 12; then ſay, 5 from 12, and 7 remains; 
which 7 ſet below in the place of units; then proceed, 
and pay the unit borrowed, either by eſteeming 3, the 
next figure in the major, to be only 2, or, which is more 
uſual, and the ſame in effect, by adding 1 to the next 
figure in the minor, thus, 1 that you borrowed and 8 
inake 9, from 3 you cannot, but, borrowing as before, 
you ſay, 9 from 13 and 4 remains; which 4 ſet below: 
| proceed, and ſay, 1 that you borrowed and 7 make 8, 
from 4 you cannot, but from 14, and 6 remains; which 
& ſet below: go on, and ſay, 1 borrowed and 2 make 
3, from 7, and 4 remains; which 4 ſet below. So the 
. or remainder is 4647. 


H. Subtration of the parts of Integer: ; ſuch as Shil- 
lings, Pence, Farthings, Ounces, &c. 

Rure I. Place like parts under other, viz. farthings 
under farthings, pence under pence, Cc. and the greater 
of the given numbers uppermoſt. 

II. Begin at the loweſt of the parts, and borrow ac- 
cording to the value of an unit of the next faperior de- 
nominationz v/z. in farthings borrow 4, in peace bor- 
rou 12, Cc. as the tables of money and weights direct. 

it. If you borrow 20, 30, 40, 60, or any juſt num- 
ber of tens, as in ſubtracting ſhillings, degrees, poles, 
minutes, ſeconds, G. proceed with the right-hand co- 
lumn, as in ſubtraction sf integers; and then ſubtrat 


T H WI TI CK 


your tens, borrowing, if need be, the number of tens 
contained in an unit of the next ſuperior denomination; 
The reaſon appears plain in the following operations. 


„% NN ON. 
Having, according to (10) (20) (12) (4) 
Rule I. placed like parts I. . d. /. 


under other, viz. far- 73 15 10 2 major. 


things under farthings, 48 12 6 2 minor. 
pence under pence, , Oc, ——— — 
and in each of theſe de- 25 3 4 remainder, 


nominations, units under 
units, tens under tens, and the greater of the given 
numbers uppermoſt, as in the magin, begin with the far- 
things, and ſay, 2 from 2, and o remains; and proceed 
to the pence, ſaying, 6 from 10 and 4 remains; which 
4 ſer down, and go on to the ſhillings, faying 2 from 5 
and 3 remains, and 1 from 1, and © remains; or you 
may ſay at once, 12 from 15, and 3 remains; which 3 
being fer down, proceed to the pounds, which are inte- 
gers, and ſubtracted as ſuch, 

In this example fay, 3 farthings from 1 farthing you 
cannot, but as directed in 
Rule II. you fay, 3 from 


rom (10) (20) (12) 
4, the number of farthmgs I. . 4. 


in 1 penny borrowed, and 708 14 6 major. 

1 remains; which 1 added 170 17 104 minor. 

to 1 in the major gives 2 

farthings for a remain- 429 16 71 remainder. 


der; which ſet down, and 

proceed to the pence, ſaying, 1 penny borrowed and 10 
make 11, which from 6 you cannot, but from 12, the 
number of pence in 1 ſhilling, and 1 remains ; which 1 
added to 6 in the major gives a remainder of ; which 
ſer down, and go on to the _ - and becauſe in ſub- 
tracting ſhillings we borrow a juſt number of tens, viz. 
2 tens, or 20, work as direQed in Rule III.; and in che 
righꝭ hand column ſay, 1 borrowed and 4 make 8, which 
from 4 you cannot, but from 14, and 6 remains; which 
being ſet down, go on to the left-hand column, and ſay, 
1 borrowed and 1 make 2, which from 1 you cannot, 
but from 2, the number of tens in 1 pound, and nothing 
remains, which o added to 1 in the major gives 1 for 
a remainder; which ſet down, and procced to the 
pounds, ſaying, 1 borrowed and 8 make 9, which from 
8 you cannot, but from 18, ©c. 

Nate, Some add the number borrowed to the figure 
or number in the major, and then ſubtract from their 
ſum. Thus, in the farthings they add the 4 borrowed 
to 1 in the major, and then from the fum 5 they ſub- 
tract the 3 in the minor; and in the pence they add the 
12 borrowed to 6 in the major, and ſubtract from the 
ſum 18. &c.; but the method raug!n above is the euſieſt 
and moſt uſual, 


2. AVOIRDUPOILS WEIGHT. 
Bro with the pounds, and (10) (3) (28) 
fay, 24 from 22 you cannot, but C. 2. /6, 


from 28, the number of pounds in 84 1 22 major. 
1 quarter, and 4 remains, which 49 3 24 minor. 
added to 22 in the major, gives 34 x 26 rem 
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26 for a remainder; which ſet below, and proceed to 
the quarters, ſaying, 1 quarter borrowed and 3 make 4, 
which from 1 you cannot, but from 4, the number of quar- 
ters in 1 C. and o remains, which o added to 1 in the 
major gives 1 for a remainder ; which ſet down, and go 
on to the C. which are integers, ſaying, 1 C. borrow- 
ed and 9 make 10, which from 4 you cannot, but 
from 14, Ge. 


III. The Proof of Subtrattion. 
MexcHanTs and men of buſineſs uſe no other proof 


beſides a reviſal of the work, or running over it a ſe- 
cond time; but it is uſual in ſchools to put the learner 
upon proving the operation, by ſome of the three me- 
thods following, viz. 

1. The work may be proved by addition; for if you 
add the remainder to the minor, the ſum will be equal 
to the major, as in the following example. 


Examp. 1 


major 0 
minor e, 
rem. e 
proof 73 16 10 


2. By ſubtraction; for if you ſubtract the remainder 


from the major, the difference will be equal to the minor, 
as follows. 


I. „ 
$8479 major 73 15 10 
2569 ; manor 49 i: -6 
3278 rem, . 
2569 proof KM 13S 


2. By caſting out the 9's; for the major being equal 
to the ſum of the minor and remainder, if you caſt the 
9's out of the major, and place the exceſs at the top of 
the croſs, and then caſt the g's out of the minor and te- 
mainder, as if they were items in addition, and place the 
exceſs at the foot of the croſs, it is plain the f@gure at 
the top and foot, if the work be right, will be the ſame, 
Only, in proving ſubtraction of money, Avoirdupois 
weight, &c. care muſt be taken to begin with the higheſt 
denomination, reducing always the exce's to the next 
inferior denomination, as taught in the proof of addition. 
See the following example. 


„ 7 
major 73 15 10 \ 
minor 48 12 6 

7 
_ $4 


Cnaye. IV. MULTIPLICATION. 


” Is multiplication there are two numbers given, viz. one 
to be multiplied, called the multiplicand; and another 
that — it, called the multiplier ; theſe two go 


- 
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under the common name of /a&ors ; and the number 
ariſing from the multiplication of the one by the other 
is called the product, and ſometimes the ſact, or the 
rectangle. If a multiplier conſiſts of two or more f- 
gures, the numbers arifing from the multiplication oft 
theſe ſeveral figures into the multiplicand, are called par - 
ticular, or partial produdts ; and their ſum is called the 
total produdt. 

Multiplication then is the taking or repeating of the 
multiplicand, as often as the multiplier contains unity. Or, 

Multiplication, from a multiplicand and a multiplier 
given, finds a third number, called the produd?, which 
contains the multiplicand as often as the multipher con- 
tains unity. | 

Hence multiplication ſupplies the place of many addi- 
tions; for if the multiplicand be repeated or ſet down as 
often as there are units in the multiplier, the ſum of 
theſe, taken by addition, will be equal to the product 
by. multiplication. Thus, 5 X2=15=5+5+5. 

The firſt and loweſt ſtep in multiplication is, to mul- 
tiply one digit by another; and the ta& or number thence 
ariſing is called a fingle produt?. This elementary ſtep 
may be learned from the following table, commonly 
called Pythagoras's table of muliiplication : which is con- 
ſulted thus; ſeek one of the digits or numbers on the 
head, and the other on the left tide, and in the angle of 
meeting you have their product. The learner, befor: 
he proceed further, ought to get the table by heart. 

I'o Pythagoras's table are here added, on account of 
their ufcfulneſs, the products of the numbers 10, 11, 12. 
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I. Multiplication of Integers. 


Röürs 1. Set the multipher below the multiplicand, 
ſo as like places may ſtand under other, viz. units vader 
units, 
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units, tens under tens, ©c. : but if either or both of the 
factors have ciphers on the right hand, ſer their firſt 
ſigniſicant figures under other. 

The order preſcribed in this rule is not abſolutely ne- 
ceſſary, but very convenient as will appear in the ex- 
amples. 


II. Beginning at the right hand, multiply each figure 


of the multipliet into the whole multiplicand, carrying: 


as in addition, and placing the right-hand figure of each 
particular product directly under the multiplying figure. 

III. Add the particular products, and their ſum will 
be the total product. 

Exame, I. Having placed the multiplier under the 
multiphcand, as directed in Rule I. proceed to the ope- 
ration, and ſay, 7 times 4 
make 28; ſet the 8 be- 
low in the place of units, 
and carry the 2 tens to 
the next place, as dircted 
in Rule II. ſaying 7 times 
9 make 63, and 2 that I carried make 65 ; ſet 5 below 
in the place of tens, and the 6, which belongs to the next 
place, ſet on its left hand, there being no further place 
to which it can be carried; ſo the product is 658. | 

II. Here firit multiply the — figure 8 into 

the whole multiplicand, as in 


Factors 94 multiplicand. 
7 multipler. 


658 product. 


742 multiplicand. the former example; then pro- 
68 multiplier. ceed, and multiply likewiſe 
—— 6 tens into the whole multipli- 
22 particular cand, ſaying 6 times 2 make 
4452 § products. 12; ſet the 2 below under the 


—_— the multiplying figure, viz. in 
50456 total product. the place of tens, and carry 
the 1 to the next place, as di- 
reed in Rule II. The reafon why the 2 is ſet under 
the multiplying figure, or in the place of tens, is, becauſe 
the multiplying figure 6 is really 6 tens or 60, and 60 
times 2 make 120; ſo that by carrying the 1 to the next 
place, and ſetting down 20, the © would fall into the 
place of units, and throw the 2 into the place of tens; but 
as © can make no alteration in the addition of the par- 
tial products, the ſeiting of it down is ſafely and juſtly 
omitted, 
III. When the multiplier has ciphers on the right hand, 
8 as it would be evidently loſt labour to mul- 
53 tiply by the ciphers, their only uſe being to 
72909 throw figures on their left hand into higher 
laces, ſet the firſt ſignificant figures of the 
actors under other; and, after the ope- 
ration is finiſhed, annex the ciphers of 
the multiplier to the right hand of the pro- 
duct. 
IV. When the multiplier has ciphers intermixed with 


ſigni cant figures, omit the ciphers, 


1706 
5971 


61416000 


29601847 becauſe the multiplying by them would 
300905 only produce ſo many lines of ciphers 
— and fo be labour in vain; wherefore 
148009225 multiply by the ſignificant figures only; 
266416623 but take care to place the right-hand 
88805541 fgure of each particular product di- 
8907343771535 rely under the multiplying figure. - 


r r 7 


Contradtions, and fimple ways of working multiplica- 


tion of integers. 


1. To multiply any number by 10, by 100, by 1000, 
Sc. to the given number annex one, two, three ciphers, 
Sc. Thus, 23X10=230; and 384 X 100= 538400; 
and 745 X 1000=745000. 

2. To multiply any number by 9, by 99, by 999, &c. 
multiply the given number firſt by 10, by 100, by 1000, 
c. that is, annex one, two, three, &c. ciphers to it; 
from this ſubtract the given number, and the remainder 
is the product; as in the following examples. 


Ex. 1. Ex. 2. Ex. 3» 
Mult, 47 Mult. 627 Mult. 999 
by 9 470 by 99 62700 by 999 999000 
Sub. 47 Sub. 627 Sub 999 
Prod. 423 Prod. 62073 Prod. 998001 


From Ex. 3. we may learn, in general, that to multi- 
ply any number conſiſting entirely of 9's by itſelf, is to 
ſet 1 in the place of units, then as many ciphers, ſave 
one, as there are 9's in the given number; then 8, and 
on the left hand of 8 as many g's as there are ciphers on 
its right. 

3. To multiply any number by 5 ; firſt multiply it by 
10, that is, annex a Cipher to it, and then halve it: and 
to multiply any number by 15, uſe the ſame method; and 
add both numbers together, as in the following examples. 


Multiply 7439 | Multiply 9856 


by 5 — 74390 by 15 — 98500 
99285 
Product 37195 Product 1478 40 


4. To multiply any number by 11, 12, 13, 14, 15. 
16, &c. multiply by che unit's figure, and add the back - 
ſigure of the multiplicand to the product; and to multiply 
by 21, 22, 23, 24, 25, 26, 27, Oc. add the double of 
the back-figure ; and to multiply by 31, 32, 33, 34, ©c, 
add the triple of it ; aud to multiply by 112, 113, 114, 
Gc. add the two back · ſigures; and to multiply by 101, 
102, 103, 104, Cc. add the next back-figure ſave one: 
as in the following examples. 


Bs. 1. Ex. 2. 
876 or multiply by 876 or thus, 876 694 
it 11 thus 876 876 14 
9636 9636 9636 9716 
Ex. 3. Ex. 4. | 
435 241 
27 34 
11745 8194 
Ex. 5. Ex. 6. Ex. 9. 
7234 or thus, 7234 263 74s 
112 7234 ==. 2 103 
; 7234 8 4 
810208 7234 31297 76735 


810208 
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In multiplying by 12, as in Ex. 8. it is more Es. 8. 1 periny, and carry 6 to the place of ſhillings, ſaying? 


uſual, and equally eaſy, to proceed by ſaying, 48 

twelve times 8 make 96, and, ſetting down the 12 

6, ſay, twelve times 4 is 48, and 9 carried is —- 

' 57; which ſet down, and the product is 576. 576 
5. If the multiplier conſiſt of the ſame figure repeated, 
as 111, 222, 333, 777, Cc. multiply by the unit's ſi- 
gure, and out of that product make up the total product, 
thus. Begin at the right hand, and firſt take one figure, 
then the ſum of two, then the ſum of three, c. repeating 
the operation ſtill from the right hand, as often as there 
are figures in the multiplier ; then neglecting the right- 
hand figure, or figure in the firſt place, take the ſum of 
as many figures toward the left hand as the mulriplier has 
places; and if there be not ſo many, take the ſum of all 
the figures there are; then, neglecting the figures in the 
firſt and ſecond place, begin at the ſigure in the third place, 
as before; and thus go on till the laſt or left-hand 

ure is taken in alone; as in the following examples. 

Ex. 1. Ex. 2. E 


1. Þ 
7645 9083 38 
33 666 4444 
22935 pr. by 3. 29898 pr. by 6. 132 pr. by 4 
252285 total. 3318678 total. 168872 total. 


6. The operation may frequently be rendered ſhortey 
or eaſier, either by addition, ſubtraction, or a more 
fimple multiplication ; and the cafes of this kind are ſo 
numerous and various, that they admit of no limitation, 
Conſult the following examples and directions. 


Ex. 1. Px. 2. #n%:.. 
438 374 746 
87 . 56 84 
3066 - 2244 2984 
F504 $968 
— — ——— — ms * 
38106 20944 62664 


Work the above examples as follows. 

Ex. 1. Multiply by 7, and add that product to the 
multiplicand, inſtead of multiplying by 8. 

Ex. 2. Multiply by 6, and out of thut product ſub- 
erat the multiplicand, inſtead of multiplying by 5. 

Ex. 3. Multiply by 4, and double that product for 8. 


H. Multiplication of the parts of Integer:. 


kbere there are three caſes. 

1. If your multiplier is a ſingle digit, ſer it under the 
units figure of the loweſt denomination, multiply it into 
all the parts of the mulriplicand, beginning at the loweſt, 
and carrying always as in addition, or according to the 
value of the next tuperior place. 

Exame. What is the price of 7 packs of cloth at 
L. 64, 8 8. 104d; per pack? 

1. Here ſay, 7 times 2 is 14, Which is 
64 8 104 3 pence and 2 farthings over; ſet down 
7 the 2 farthings, and carry 3 to the place 

of pence, ſaying, 7 times 10 is 70, and 


451 2 1% 3 that I carried makes 73, which is 6 
| ſhillings and 1 penny; br down the 
Vor. I, No. 16. 3 


7 times $ is 56, and 6 that I carried is 62, which make 
3 pounds and 2 ſhillings; ſet down the 2 ſhillings, and 
carry 3 to the place of pounds which are integers. 
2. If your multiplier conſiſts of two or more figures, 
multiply continually by its component parts, or by the 
component parts of the compoſite number that comes 
neareſt to it, and then multiply the given multiplicand 
by the difference of the multiplier, and the neareſt com 
poſite number: the ſum or difference of theſe two pro- 
ducts is the anſwer, 

ExAur. I. What is the price of 56 C. tobacco, at 
L. 2: 14: 9+ per C. 

Here the component parts are 8 and 7; for 8 X 72 
56: therefore, 


Multiply firſt by 8, and that product by 1. . 4 
7; or, which will give the ſame anſwer, 2 14 94 
multiply firſt by 3, and then that product s 
by 8. 

21 18 6 
7 
6 
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Exame. II. What is the price of 126 yards of vel- 


vet, at L. 3:8: 4 per yard? 
Here 2 ſirlt by 6, that product IL. 7. 4. 
by 7, and that product again by 3: but as 3 8 4 
the component parts are various,. and may 6 
be choſen at pleaſure, you would have had 
the ſame anſwer, had you multiplied by 20 10 
g9X7X2; or by JX3X3X23. 7 
143 to 
* 8 
as 


430 10 

From the above example may be deduced a general 
and eaſy rule for working all queſtions of this kind; and 
is of excellent uſe when the multiplier happens to be a 
number; viz. 

Multiply continvally ſo many times by 10 as there are 
figures in the multiplier, ſave one; then multiply the gi- 
ven price by the right-hand figure of the multiplier; and 
again, the firſt product of 10 by the following figure of 
the multiplier; and fo on, till you have multiplied by all 
the figures in the multiplier. The ſum of thele proudutis 


is the anſwer. 


Exaur. III. What is the price of 8604 yards of cloth, 


at 19 8. 61d. per yard? 
IL. . d. Price of L. 7. d. Price of 


19 1 15, X4= 3182 4s. 
10 | 
9 15 5 10 yds, X 0= 
„5 „ | 
97 14 2 100yds, X6= 586 5 600 yds. 
10 
— — 
977 1 8 1000 yds, X8= 7816 13 4 8000 yd. 
| Price of 8604 yards, 8406 16 6 
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3. If your multiplier conſiſts of integers and parts, the 
operation is performed by a croſs multiplication of the 
ſeveral parts of the multipher into all the parts of the mul- 
tiplicand. 

The contents of maſon and joiners work are frequent- 
ly caſt up by this kind of multiplication; for underſtand- 
ing of which obſerve, that ; 

The ſuperficial content of any rectangle is found by 
. multiplying the length into the breadth ;. and the content 


of a right-angled triangle is found by multiplying the baſe 


into half the perpendicular or height. 

. "The 3 are uſually taken in lineal feet, inches, 
and lines; and the operation is performed by the follow- 
ing rules. 


I. Any lineal meaſure multiplied into the ſame li- 
neal meaſure produces ſquares of that name. Thus, 
lineal feet multiplied into lineal feet produce ſquare 
feet; lineal inches into lineal inches produce ſquare 
inches, Cc. 

II. Lineal feet into lineal inches produce rectangles 
1 foot long and 1 inch broad, which divided by 12 quote 
fquare feet: and the remainder multiplied by 12, pro- 
duces ſquare inches. g 

III. Lineal feet into lineal lines produce rectangles 1 
foot long and 1 line broad, which divided by 144 quote 
ſquare feet; and the remainders are rectangles equal to 
1quare inches. 

IV. Lineal inches into lineal lines produce ſmall rect- 
angles 1 inch long and 1 line broad, which divided by 
12 quote ſquare inches; and the remainder, multiplied 
by 12, produces ſquare lines. | ' 


Examy. I. In an area, pavement, or piece of plai- 
ſter-work, in length 24 feet 4 inches, and in breadth 18 
feet 5 inches, how many ſquare feet ? 


F. in. 18X7=126 | 4 

24] 7 24X5=120 | 

5 6(20 f by Rule II 
732035 9 (20 | y Rule II. 
. King | 

452 10 L2X6=72 : 


Here multiply 18 lineal feet into 24 lineal feet, and 
the product is 432 ſquare feet; then multiply 5 lineal 
inches into ) lineal inches, and the product is 35 ſquare 
inches, by Rule I.; then multiply 18 lineal feet into 7 
neal inches, and the product is 126; and again multi- 

ply 24 lineal feet into 5 lineal inches, and the product is 
120; Which added to the former product, gives 246 
rectangles, each being 1 foot in length and one inch in 
breadth; theſe divided by 12 quote 20 ſquare feet; and 
the remainder 6 multiplied by 12, produces 72 ſquare 
inches, according to Rule II.; theſe add to the former 
ſquare feet and inches, and you'll find the anſwer or total 
yroduRt to be 452 ſquare feet, and 107 ſquare inches, 


Examy. II. In an area or floor, in length 38 feet 9 
inches 6 lines, and in breadth 23 feet 8 inches 6 lines, 
how many ſquare feet? 


— 


— 


AD I TT HKkKT TICK 


in. li. 23Xg9=207 ' - - 
i? 6 38X8=304 Ins es. 6 
23] 8] 6 — | 
1 120511042 4 , 
74172] 36 48 ByRule II. 
42184 — 
2178 31 
8] 72 24 
e ee dee Wyn Fa afk bir 
1919098 108 By 12X7=84 
38X6=228 +} BX6=48 | 
23X6=138 9X6=54 
144)366(2 f By Rule III. 12)102(8 By Rule IV. 
288 | 96 1 7 
99 12X6=72 


Becauſe the ſum of the inches exceeds 144, carry 
1 from them to the column of feet, and ſet down the o- 
verplus, viz. 98. a 

The operation may be rendered eaſier and ſhorter. by 
previouſly reducing the factors to two denominations, 
viz. inches and lines. Thus the former example may be 
propoſed and wrought as follows. 

In an area or floor, in length 465 inches 6 lines, and 
in breadth 284 inches 6 lines, how many ſquare inches 
and feet ? | 


465X6=2790 
284X6=1704 


12)4494(374 in. 
12X6=72 Ii. 


By Rule IV. 


132434/108 | 

The anſwer here is 132434 ſquare inches, and 105 
ſquare lines; and if the inches be divided by 144, you 
will have 919 ſquare feet and a remainder of 98 ſquare 
inches, as before, 5 

Or the factors may be reduced to the loweſt denomi- 
nation, viz. lines, and then the product will be ſquare. 
lines, which, divided by 144. will quote ſquare inches, 
and the remainder will be ſquare lines; and the ſquare 
inches, divided by 144, will quote ſquare feet, and the 
remainder will be ſquare inches, Again, the ſquare 
feet, divided by 9, will quote ſquare yards, and the re- 
mainder will be fquare feet; and the ſquare yards, divi- 
ded by 36, will quote ſquare roods, and the remainder 
will be ſquare yards, 7 

If this croſs multiplication be extended to the menſu- 
ration of ſolids, the content of which is found by multi- 
plying the ſuperficial content of the baſe into the height, 
depth, length, or thickneſs, the operation muſt be con- 
ducted by the following rules, 

V. un ſuperficial meaſure multiplied into the ſame 
lmeal meaſure produces a ſolid of the fame name. Thus 
ſuperficial feet multiplied into lineal feet produce ſolid 
feet ; ſuperficial inches multiplied into lineal inches pro- 
duce ſolid inches, &c. | 


et VI. 


1 


VI. Superficial feet into lineal inches produce paral- 
lelopipeds, ,whoſe baſe is 1 ſquare foot, and their height 

1 inch; which divided by 12 quote ſolid feet; and the 
remainder, multiplied by 144, produces ſolid inches. 

VII. Superficial feet into lineal lines produce paral- 
lelopipeds, whoſe baſe is 1 fquare foot, and their height 
1 line ; which divided by 144 quote ſolid feet; and the 
remainder multiplied by 12 produces ſolid inches. 
VIII. Superficial inches into lineal lines produce pa- 
rallelopipeds, whoſe baſe is 1 ſquare inch, and their 
height 1 line; which divided by 12 quote ſolid inches; 
and the remainder multiplied by 12 produces ſolid inches, 

IX. Lineal feet into ſuperficial inches produce paral- 
lelopipeds, whoſe baſe is one ſquare inch, and their 
height 1 foot; which divided by 144 quote ſolid feet; 
and the remainder multiplied by 12 produces ſolid lines. 

X. Lineal feet into ſuperſieial lineꝶ produce pirallelo- 
pipeds, whoſe baſe is 1 ſquare line, zud their height x 
foot; which divided by 12 quote ſolid inches; and the 
remainder multiplied by 144 produces folid lines, 

Xl. Lineal inches into ſuperficial lines produce paral- 
lelopipeds, whoſe baſe is 1 — line, and their height 
1 inch; which divided by 144 quote ſolid inches; and 
the remainder multiplied by 12 produces folid lines. 

Exame, III. In a piece of timber, whoſe length is 18 
feet o6 inches, breadth 2 feet 4 inches, and thickneſs 2 
feet 3 inches, how many ſolid feet? | 


* 


ö 


by Rule II. 


43X3=129 by 
12)i129(10F. > Rule 


Pre 1296 iu.) VI. 


2X 24=48 


7 
ax AN. S IX. 
ö 1 
| 


Here firſt multiply 18 feet 6 inches into 2 feet 4 inches, 
as-formerly, and the product is 43 feet 24 inches ſuper- 
ficial ; which next multiply into 2 feet 3 inches li- 
neal, thus, 43 ſuperficial feet into 2 lineal feet produce 
86 ſolid feet, and 24 ſuperficial inches into 3 lineal inches 
produce 72 ſolid inches, by Rule V.; then 43 ſuperfi- 
cial feet into 3 lineal inches produce 129 parallelopipeds, 
whoſe baſe is 1 ſquare foot, and their height 1 inch; 
which divided by 12 quotes 10 ſolid feet; and the re- 


mainder ꝙ multiplied +nto 1 44 produces 1296 ſolid inches, 


by Rule VI. Again, 2 lineal feet into 24 ſuperficial 
inches produce 48; which, being leſs than 144, you e- 
ſteem a remainder, and multiplying it-into 12 you have a 
product of 576 ſolid inches, by Rule IX. 

Becauſe the ſum of the inches exceeds 1728, carry 
1 from thence to the feet, and the overplus 216 ſer 
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Exaur. IV. How many ſolid feet in a poliſhed None, - 
that is 8 feet ꝙ inches 5 lines long, 7 feet 3 inches broad, 
and 3 fegt 5 lines thick ? 


Cir J. [7X9=63 
$13X3=24 | 
3 — by Rule II. 
8 12)87(7 F. ö 
. = 12X3=36 in. 
73 Rn by Rule III. 
57 0 * =15 
A 12) 1501 in. by Rule IV. 


63] 99 36\ſup. 12X3=36 li. 
n lin. a rst F 
| 63X5=315, and 144)315(2 $ a 
18 2 18 0 in, by R. VII. 
3X5 7, and 144)297(2*, 
"op * 12Xg=108 in. bby R. N. 
3X36=108, and 12) 10809 in. by Rule X. 
59s 120495 . byR. VIII. 
119314821612 144X 3= 432 lines. 5 : . 

The. operation may be facilitated by previouſſy redu- 
cing the three factors to two denominations, viz. inches 
and lines, as was done in. Example II. on ſuperficial 
meaſure, 

Or the three factors may be reduced to the loweſt de- 
nomination, viz, lines, which being multiplied conti- 
nually, will produce ſolid lines, which divided by 1728, 
will quote ſolid inches, the remainder being ſolid lines; 
and the ſohd inches divided by 1728 will quote ſolid 
feet, the remainder being ſolid inches ; and the ſolid feet 
divided by 27 will quote ſolid yards, the remainder be- 
ing ſolid feet; and the ſolid yards divided by 216 will 
quote ſolid roods, the remainder being ſolid yards. 

We ſhall only further obſerve, that as the rules for 
working queſtions by croſs multiplication are numerous, 


and the operation tedious, it is eaſier to convert the parts 


into a decimal fraction of their integer, and then work 
as taught in the multiplication of decimals, 


III. The Proef of Multiplication. 


Mvu1 T1reLicaTioN may be proved ſeveral ways; viz. 
by multiplication, by diviſion, and by caſting out the g's. 
1. By multiplication : Change the places of the fac- 
tors, and make that the multipher which before was the 
multiplicand; and if the work be right, you will have 
the ſame product as before; but this method is tedious. 
2. By diviſion : When the work is right, the product. 
divided by the multiplier quotes the multiplicand ; or, 
divided by the multiplicand, quotes the multiplicr. But 
this ſuppoſes the learner acquainted with diviſion. ; 
3. The moſt uſual method therefore of proving multi- 
plication is by caſting out the g's; which is done thus: 
Caſt the g's- out of the multiplicand and multiplier, and 
place the exceſſes on the right and left ſides of a croſs ;' 
multiply theſe two figures into one another, caſting the 
9's out of their product, if need be, and place the exceſs 
at the top of the croſs; then caſting the 9's alſo out of 
the product of your multiplication, place its exceſs at the 
dottom . 


wv 
bottom; and if the work de right, the ſigures at top and 
bottom will agree, or be the ſame. '2 
| Examy. I. Here-calt the g's out 


754 of He multiplicand, and place the 

38 excels 7 on the * ſide of the crofs; 
— wo then caſt che g's Out of the multiplier, 
6032 2 7 and place the exceſs 2 on the left tide 
2202 7 of the croſs; next multiply theſe ex- 
5 ceſles 2 and 7 into one another, calt 
29652 the 9's out of their product, and 

| place the exceſs ſive at the top of the 
croſs; laſtly, caſt the g's out of the product, and place 


the exceſs 5 at the foot of the croſs; which being the 
{ime with the figure at the top, you may conclude the 


work to be right. 
Exaur. II. Here, in caſting 


„„ 7 the 9's out of the multiplicand, 
43 8 42 8a and out of the product, begin 

„ with the pounds, and reduce the 

N 7 exceſs to ſhillings, and in like 
347. Ke manner the exceſs of the ſhil- 


- lings is reduced to pence, and 
that of the pence to farthings. The multiplier being an 
abſtract number, needs no reduction; but if a.mulyplier 
be a mixt number, or conſiit of integers and parts, as 
feet and inches, &c. the exceſs of the higher denomina- 
uon muſt always be reduced to the lower, 


Cuay. V. Divrstron, 


Division diſcovers how often one number is con- 
tzined in another: or, - 

Diviſion, from two numbers given, finds a third, which 
contains unity as often as the one given number contains 
the "ther, 

The number to be divided, or which contains the o- 

ther, is called the dividend; the number by which we 
divide, or which is contained in the dividend, is called 
the diviſor; and the number found by diviſion, or which 
expreſſes how often the dividend contains the diviſor, is 
called the guoticnt or quot. 
As multiplication ſupplies the place of many additions, 
ſo diviſion, which is the reverſe of multiplication, 
ſerves inſtead of many ſubtractions; as will thus ap- 
pear : Suppoſe it were required to divide 18 by 6, 
that is, to had how often 6 is contained in 18, the 
work by ſubtraction will ſtand as in the margin: 
by which it appears, that 6 is contained 3 times in 
the number 18. But this, by diviſion, may be 
found at one trial: thus, 


Sole 


) 


Set the diviſor on the left of the dividend, leaving 
room on the right hand for the quotient, as in 


6)18(3 the margin; and then ſay, How often 6 in 18 ? 
18 Hf 1 th's 3 ſet in the quotient; then 
— multiply the quotient figure 3 into the diviſor 
(o) 6, fayirg, 3 times 6 make 18; which fer down 


below the dividend, 
ch vidend, and o remains. 


and ſubtract it from the 


n 1 TT fl MM 
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I. Diviffon of Integers. 
: Rus I. From the left-hand part of the dividend 
point off the ſirſt dixidual, viz. ſo many figures. as will 
contain the diviſor. \ b 
II. Aſk how oſten the diviſor is contained in the divi- 
dual, and put the anſwer in the quotient. 4 
III. Multiply the diviſor by the ſigure ſet in the quo- 
tient, and ſubtract the product from the dividual. ; 
IV. To the right ot the remainder bring down the 
next figure of the dividend for a new dividual ; and then 
proceed as betoxe. 
ExAur. I. Here, becauſe the 
diviſor 7 is contained in 8, che lefi- 


122 


Divi- Divi- Quo- 


hand figure of the dividend, point it ſor. dend. tient. 
off as the firſt dividual, according 7)8 750128 
to Rule I; and fay, How oft- = 
en7in8? Anf time; which x 7 

tet in he quotient, as directed in — 

Rule II.; then multiply the diviſor 17 

7 by this. quotient figure 1, and ſub- 14 

tract the product 7, jrom the divi- — 

dual 8, as directed in Rule III.; to 35 

the remainder 1 bring down the fol- 35 


lollowing ſigure of the dividend, fur 
the ſecoud di vidual. as directed in (9); 

Rule IV.; then proceed as before, 

and ſay, How 5 ax 7in 17? Anf. 2 times; where- 
fore, ſetting two in the quotient, multiply and ſubtra& 
and find the next remainder to be 3; to which bring 
down the following figure of the dividend, and you have 
35 for the third dividual; then ſay, How often 7 in 35 
Anſ. 5 mes; which 4 being placed in the quotient, 
multiply-ard ſubtcact, and o remains; ſo the quotient: 
is 125. 

By reviewing the ſteps of the preceding operation, and 
reducing the «dividuals: and quotient-figures to their fe- 
_ values, the reaſon of the rules will be obvious, 
or, 

The ſeparate yalue 
of the firſt dividual 8 
is 800; and the ſe- iſtdividualgoo 
parate value of 1, the 
ſirſt ſigure put in the- 


7)875(100 | 
206 Partialquats. 


quot, is 100; for rem, 100-12g tod qua. 
as'8- contains 7 the add: 70. 
diviſor 1 rime, ſo 800. — 
contains it 100 times, ad dlvidual i 
and 100 remains; to 140. 
which bring down _ — 
the following figure rem. 3% 
of the dividend 7, add 5 
whole ſeparate value — 
is 70; and the ſe- 2d dividual 35 
cond di vidual 18 170 35 
and as 7 is contained — 


2 times in 17, ſo it 
is contained 20 times 
in 170, and 30 remains; to which bring down the next 
or laſt figure of the dividend 5; and the third dividuab 

; 13 
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is 35, in which the diriſor 7 is contained 5 times. Now 
it is evident, that the ſum of the partial quots, 125, is 


the total quot, or a number how often the di- 
vidend 875 contains the diviſor 7. 5 % 

From the above example. we may learn, that 
are always juſt ſo many figures in the quotient as there 
are dividuats; or the firſt dividual, with the number of 
ſubſequent figures in the dividend, is equal to the num- 
ber of places or figures in the quotient. ; 

Hence likewiſe may be inferred, tas no diviſor is 
contained in any dividual oftener than 9 times; for the 
dividual, excluding the right-hand figure; is always leſs 
than the diviſor by 1 at leaſt ; and if both be multiplied 
by 10, or have a cipher annexed to each of them, the 
product of the dividual will be leſs than the product of 
the diviſor by 10 at leaſt ; but no right-hand figure can 
ſupply this defect of 10; therefore the diviſor is not 
contained 10 times in any dividual, and conſequently not 
oftener than 9 times. 

Here too obſerve, that the right-hand figure of the firſt 
| dividual, and all the ſubſequent figures of the dividend, 
have a point or dot ſet below them, as they are brought 
down; which is done to prevent miſtakes, by diſtinguiſh- 
ing them, in this manner, from the figures not yet brought 


1 numer. ExAur. II. Here, 
8)5$6032897(70041125 denom. becauſe 8 is not con- 
6 tained in 5, point off 
1 56 as the frlt dividu- 
© 032 al, and ſay, How of- 
32 ten 8 in 56? Anſ. 7; 
which put in the quo- 
tient; then multiply 7 
into the diviſor 8, and 
ſubtract the product 56 
from the dividual; and 
as nothing remains, 
bring down the next 
figure of the dividend, 
which happens to be a 
cipher ; and as you 
cannot have 8 in o, 
put © in the quotient; 
and, as multiplying and ſubtracting is in this caſe 
needleſs, you bring down the next figure of the di- 
vidend 3 ; and as you cannot have $ in 3, put anather 
© in the quotient, and bring down the next figure 
of the dividend 2: Then ſay, How often 8 in 32? 
Anſ. 4; which put in the quotient: Then multiply 
ſubtract; and as nothing remains, bring down the 
next figure of the dividend 8, and ſay, How often 8 
in 8? Anſ. 1; which put in the quotient ; then mul- 
tiply and ſubtract, and as nothing remains, bring down 
next figure of the dividend 9, and ſay, How often 8 
ing? Anſ. 1; which put in the quotient: then mul- 
tiply and ſubtract; and to the remainder 1 bring down 
the next and laſt figure of the dividend 7, and ſay, How 
often 8 in 179? _ 2; Which put in the quotient: 
then multiply and ſubtract, and 1 remains. 
To complete the quotient, draw a line on the right 
hand, and ſet the remainder above the line, and the di- 
Vor. 1. No. 16. a 3 
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viſor 8 below it, ſignifying that 1 remains to be divided 
by g; or this part of the quotient may be conſidered as 
a fraction, whoſe numerator is 1, and its denominator 
8; and the quotient thus completed ſhews, that the di- 
vidend contains. the diviſor 75004112 times, and one 
eighth part of a time. 

Here obſerve, that not only the laſt remainder, but 
every other remainder, muſ a lcfs than the diviſor ; for 
if it be either greater or equal, the diviſor might have 
been oftener got,. and the quotient-figure is too little. 
And ſhould any one in this caſe attempt to continue the 
operation, the quotient-figures would be all g's, the di- 
viduals would prove inexhauſtible, and the remaindeis 
would conſtantly increaſe. 

Hence alſo learn, that if any dividual happen to be leſs 
than the diviſor, you muſt put © in the quotient, and 
bring down the next figure of the dividend ; and if it be 
ſill leſs than the diviſor, you muſt put another © in the 
quotient, and bring down the following figure of the di- 
Ill. Hers the diviſor confft : 

Here iviſor con 6078942602192 

of two figures; and becauſe it , Wager youre 


is contained in the two left- 72 
hand figures of the dividend —— 
78, point them off as the firſt 69 
dividual; and ſay, How often 36 

3 in 72 A 2, and 1 remains; — 
which 1 placed, or conceived 334 
as placed, on the left hand of 324 
the following figure 8, makes — 
18: then ſay, Can I have the 102 
following figure of the diviſor 6 72 
alſo 2 times in 18? Av. Yes; — 
conſequently I get 36 the di- 306 
viſor 2 times in 78 the divi- 283 
dual; wherefore put 2 in the — 
quotient, and multiply that 2 (18) 


into the diviſor 36, and ſub- 
tract the product 72 from the dividual 28; and to the 
remainder 6 bring down the following ſᷣgure of the di- 
vidend 9, for a new dividual: then ſay, How often 
in 6? Anſ. 2, and © remaios; again you ſay, Can | 
have 6 alſo 2 times in 9? An. No; therefore you enn 
have 36 in 69 only 1 time, which 1 you put in the 
quotient: then multiply and ſubtract as before; and to 
the remainder 33 bring down the next figure 4 for a 
new dividual : Then, becauſe the dividual conſille of a 
figure more than the diviſor, ſay, How often the firſt f- 
gure of the diviſor 3 in the firit two Ggures of the divi- 
33? Any. 9. and 6 renains; which 6 placed on 
the lett hand of the following figure 4 makes 64: A- 
gain, ſay, Can I have 6 alſo 9 times in 64? Av}. Yes; 
conſequently 36 can be had 9 times in 2334; wherefore 
you put 9 in the quotient: Then multiply and ſubtract; 
and to the remainder 10 bring down the next figure 2 
for a new dividual: Here likewiſe, becauſe the dividual 
has a figure more than the diviſor, ſay, How often + in 
10? . and 1 remains; which 1 placed on the 
left ha the following figure 2 makes 12: Again Tay, 
Can I have 6 alſo 3 times in 12? 1. No; conſequent- 
ly 36 cannot be had 3 times in 102; wherefore try if 
sC you 


. 
| 
| 
' 


you can have it 2 times; ſaying, 2 times 3 is 6 from 
10, and 4 remains; which 4 placed on the left band of 
the next figure 2 makes 42: And again ſay, Can I have 
6 alſo > times in 42? Anſ. Yes; conſequently 36 can 
be had 2 times in 102; accordingly put 2 in the quo- 
rient, multiply and ſubtract; and to the remainder 30 
bring down the next and laſt figure of the dividend 6, 
for a new dividual : Then, becauſe rhe dividual has a fi- 
gure more than the diviſor, ſay, How often 3 in 30? 
Auſ. 9, and 3 remains; which 3 placed on the left hand 
of the following figure 6 make 36: And again fay, Can 
J have 6 alſo 9 times in 36? Anſ. No; I 
36 cannot be had g times in 306; therefore try if it can 
be had 8 times, ſaying, 8 times 3 is 24 from 30, and 6 
remains; which 6 placed on the left hand of the follow- 
ing figure 6 makes 66: Again ſay, Can I have 6 alſo 8 
times in 66? Anf. Yes; conſequently 36 can be had 8 
times in 306; wherefore put 8 in the quotient, and mul- 
tiply and ſubtract as before: The laſt remainder 18 is 
the numerator of a fraction, and the diviſor its denomi- 
nator, to be annexed to the integral part of the quotient ; 
as was taught in the former example. 

The preceding operation points out the manner of 
procedure when the diviſor conſiſts of more figures than 
one, viz. you muſt take the firſt figure of the divifor out 
of the firſt figure of the dividual, or out of the firſt two 
figures of the dividual in caſe the dividual have a figure 
more than the diviſor : Then imagine the remainder to be 
prefixed to the next figure of the dividual, and try if you 
can have the ſecond figure of the diviſor as often out of 
this number; if you can, imagine again the remainder 
to be prefixed to the following figure of the dividual, 
and try if you can have the third figure of the diviſor as 
often out of this number, &c.; but if you find you can- 
not have ſome ſubſequent figure of the diviſor ſo often 
as you took the firſt, you muſt go back, and take the 
firſt figure of the diviſor 1 time leſs, or fome number of 
times leſs out of the firſt, or out of the firſt two figures 
of the dividual: Then proceed as before, repeating the 
trial till you find you have the fecond and all the ſubſe- 
quent figures of the diviſor as often as you took the firſt, 

But here obſerve, that if, in trying how often the 
diviſor can be had in the dividual, either 9, or a number 
greater than 9, any where remain, you may conclude, 
without further trial, that all the ſubſequent figures of 
the diviſor can be had as often as you took the firſt; as 
may be thus demonſtrated. 

Suppoſe the ſubſequent ſigures of the diviſor to be the 
higheſt poſſible, that is, all g's, and the following fi- 
gures of the dividual the loweſt poſſible, that is, all o's ; 
again, imagine the remainder 9 prefixed to the follow- 
ing fipure of the dividual o, that it wilt make 90; now 
it is plain, that the ſubſequent ſᷣgure of the diviſor ꝙ can 
be had in go, the higheſt number of times poſſible, viz. 

times, and 9 wilt remain; which prefixed to the next 
been. of the dividual o, makes go, in which the ſubſe- 
quent ſigute of the diviſor 9 can again be had 9g times, 
and 9 will remain as before; therefore all the ſubſequent 
figures of the diviſor can be had as often as you took the 
frlt; and if they can be had in this caſe, much more can 
they be had when a number greater than 9 remains. 
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IV. If, — 


a cipher. or ciphers, poſſeſs 6 78|2(1 

the right hand of the divi- 4Yo)6g6 - . 
ſor, cut them off, and cut 648 

off as many figures, viz, in 

this example, the figure 2 2487 


from the right hand of the 1944 
dividend; then divide the 


remaining figures of the di- 5438 
vidend, viz, 89678, by the 5184 
remaining figures of the di- — 
viſor, viz. 648, and you (2542) 


have the integral part of the 


- quotient ; but to the remainder 254 annex the figure cut 


off from the dividend, and you have 2542 for the nu» 
merator of your fraction, and the whole diviſor 6480 is 
the denominator. 

The reaſon will appear obvious by working a queſtion in 
this manner, and alle at full length, without cutting off the 
cipher or ciphers, and then comparing the two operations. 


V. If, as in the margin, the 4809 ονονẽj½ ad 


figures cut off from the right TT 
hand of the dividend, happen to 96 

be all ciphers; in this caſe, the —. 
laſt remainder, without regard- 180 
ing the ciphers cut off, is the 144 
numerator of your fraction, and comm xr 
the ſignificant figures of the di- (36) 


viſor the denominator. The 
reaſon is aſſigned in the doctrine of fractions. 3 
In like manner, if there be cut off from the dividend 
any number of ſignificant figures, with a cipher or ci- 
phers on their right hand; in this caſe the laſt remainder, 
with the ſignificant figures cut off, make the numerator 
of your fraction; and the ſignificant figures of the di- 
viſor, with as many ciphers as the number of ſignificant 
figures cut off from the dividend,. make the denomi- 
nator. Thus, if, in the above example, the figures cut 
off from the dividend had been 50, the numerator of your 
fraction would have been 365, and the denominator 480. 


Contractiont in working Diviſion of Integers. 


1. To divide any number by 10, 100, 1000, Cc. you 
have only to point off for a remainder as many figures 
on the right hand of the dividend as the diviſor has ci- 

hers, and the other figures on the left of the point or 
once are the quotient, Thus, 7489634 divided 
by 10, 100, 1000, Oc. ſtands as follows. 
Quotr. rem. 
10)748963.4 
100)74896.34 
1000)7489.634 
ro000)748.963 4 

2. If the figures of the diviſor are all 9's, or all except 
the units figure, as 9, 99, 999, 98, 997, 9996, Cc. work 
as follows: 

Find a new diviſor, by annexing to unity as many ci- 
phers as there are ſigures in the given diviſor, ſubtradt 
the given from the new diviſor, and the remainder or 
difference is the complement, Divide the given dividend 
by the new diviſor, viz. point off ſo many figures = 

e 


A R 


the right hand as there are ciphers in the ſaid diviſor; the 
res thus pointed off are to be eſteemed a remainder, 
and the othef figures on the left hand are to be accounted 
gquotient; then multiply this quotient by the comple- 
ment, placing the units of the product under the units of 
the former remainder; again, divide this product by the 
new diviſor, by pointing off from the right hand the ſame 
number of figures as in the former remainder, and the ſi- 
gures to the left are to be eſtemmed another quotient ; 
which quotient you are again to multiply by the comple- 
ment, and divide as before, And in this manner p 
till the laſt quotient is nothing; then add ns in addition 
of integers, obſerving the carriage from the left hand co» 
lumn of the remainders; to the remainders add the pro- 
duct of the ſaid carriage and complement, and the fum 
is the total remainder; and the ſum of the ſeveral quo- 
tients is the total quotient required. 
ERAur rz. 


Divide 74678 by 98. 
New diviſor 10 100) 746.98 
Given diviſor 98 1 4-92=7 46X2 
— 28 214N2 


Complement 2 

Tot. quot. 162.184+4=22 total rem. 

Carriage 2X2 complement 4 

Exrrlie arion. 
© Firſt, to unity annex two ciphers, becauſe the given di- 
viſor conſiſts of two figures, and fo the new diviſor is 
100; from which ſubtract the given diviſor 98, and there 
remains 2 for the complement, 

Next divide the, given dividend by the new diviſor, 
viz, point off 98, the two figures next the right hand, 
for the firſt remainder; and the figures on the left, name- 
ly, 746, is the quotient. 

Then multiply the ſaid firſt quotient. 746 by the com- 
plement 2; and by the new diviſor divide the product 
1402, v2. point off 92 for the ſecond remainder, and 
14 is the ſecond quotient. * 

Again, multiply the ſecond quotient 14 by the com- 
plement 2, and the product 28, divided by 100, gives 
28 ſor the third remainder, but nothing to the quotient. 

Then add the ſeveral remainders and quotients, and 
find the total quotient amounts to 762, and the remain- 
ders to 18. | 

Laſtly, multiply 2, the carriage from the left-hand 
column of the remainders, by the complement 2; and 
the product 4 add to the remainders 18, aud the ſum 22 
is the total remainder. 


Il. Diviſion of the parts of Integers, 


Hens there are three caſes; 

1. If the diviſor be a digit, by it divide the integers 
of the dividend, reduce the remainder to the parts of 
the next inferior denomination, and add it, when thus 
reduced, to the faid parts; then divide the ſum, redu- 
cing and adding the remainder to the parts of the follow- 
ing denomination, &c. ? 

Nate, If the integral part of the dividend be leſs than 
the diviſor, you mutt, in the fir place, reduce it to the 
parts of the next denomination. 
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EzAur. I. If L. 274: 13:8 23 be equally divided 
among 8 men, what will each man's ſhare be 
Here firſt divide the in- 
tegers Mlle Too ©. 3+. Bhs 
quorient is L. 34, aud L. 2 8)274 13 8 3 dividend. 
remains; Which reduced to 34 6 8 24 quotient. 
the next denomination makes 
o ſhillings; and theſe added to 13 ſhillings make 53 

ſhillings ; which divided by 8 gives 6 ſhillings to the quo- 
tient, and 5 ſhillings remains; which $5 ſhillings reduced 
make 60d and 60d. added to 8d. make 68 d.; which divi- 
ded by 8 gives 8d. to the 8 and 4 d. remains, Ge, 

The operation may, if you pleaſe, be drawn out at 
large; as in the following 

Exaur. II. If C. 42: 2 : $ of tobacco be made up 
into 5 equal hhds, what will be the neat weight of each 


hbd.? | | 
Here divide the C. 42 by C SB. C ©; &. 
5. and the quotient is C.8, 5)43 2 $(8 2 24 
and C. 3 remains; which 40 > 
reduced, and added to the 
2 Q. makes 14 Q which 3 rem, 


divide by 5, &c. 4 


© 

2. If the diviſor conſiſts of — or more ſigures, ard 
be a compoſite number, reſolve it into its component 
parts, and divide the given dividend by one of thefe 
parts, the quotient by another, c. and the laſt quo- 
tient is the anſwer, . 

3. If the diviſor conſiſts of integers and parts, reduce 
both diviſor and dividend to the ſame denomination, and 
then procced as-in diviſion of integers. | 


III. The Proof of Divifien. 


Division may be proved ſeveral ways, viz. by mul- 
tiplication, by diviſion, and by caſting out the 9's. 

1. By multiplication: Muluply the quotient by the 
diviſor, or the diviſor by the quoticat; aud the product 
with the remainder added to it, will be equal o the di- 
viderd : Or, take the products of the quotient · ſigures into 
the diviſor, add them in the order they ſtand under the 
dividuals; and their ſum, with the remainder, will be 
equal to the dividend, f 

2. By diviſton: Divide the difference of the dividend 
and remainder by the 12 and your next quotient 
will be equal to your firſt diviſor, without any remainder. 
But this method is tedious, 

3. By caſting out the g's: Calt the g's out of * 
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viſor and quotient, place the gxceſſes on the right and 
left ſides of a croſs; then multiply theſe two figures in- 
to one another, and caſt the g's out of their product; 
add the exceſs to the, remainder ; and, caſting out the 
9's if need be, place the ſum or exceſs at the top of the 
croſs ; then caſt the g's out of the dividend, and ſer the 
exce's at the bottom. If the work be right, the fhgures 
-- the top and bottom of the croſs will agree, or be the 
ame. 

Theſe methods of proof are a proper exerciſe to the 
{earner in ſchools ; but, in buſineſs, the only proof uſed 
is a careful reviſal of the operation. 


CHAT. VI. REebvucTIloN. 


Repucrrox teacheth how to bring a number of one 
name or denomination to another of the ſame value; and 
is either deſcending, aſcending, or mixt. 

I. Reduction deſcending brings a number of a higher 
denomination to a lower, when the lower is ſome aliquot 
part of the higher; as pounds to ſhillings, pence, or far- 
things; and 1s performed by multiplication. 

it. Reduction aſcending brings a number of a lower 
denomination to a higher, when the lower is ſome aliquot 
part of the higher; as ſhillings, pence, or farthings, to 
pounds; and is performed by diviſion. 

III. Mixt reduction brings a number of one denomi- 
nation to another, when the one is no aliquot part of the 
other; as pounds to guineas, and requires the uſe of 
both multiplication and diviſion. | 

In treating of reduction we ſhall conjoin the deſcend- 
ing and aſcending, the one ſerving as a proof of the 


other; and ſhall afterwards treat of mixt reduction by 


itſelf. 
In working reduction, of whatever kind, the following 
rule is to be obſerved, viz. ; 
Multiply or divide as the tables of money and weights 
wa |. 


Reduction deſcending and aſcending. 
1. MONEY. 


VEST. 1. In L. 472 how many ſhillings, pence, 
and farthings? 

This reduction is deſcending, 472 pounds. 
therefore multiply the pounds by 20 
20, becauſe 20 ſhillings make 1 

nd, and the product is ſhillings : o ſhillin 
we multiply the ſhillings by * = * 
becauſe 12 pence make 1 ſhilling, —— 
and the product is pence : laſtly, 1888 
multiply the pence by 4, becauſe 944 
4 farthings make 1 penny, and the — 


produdt is farthings, 113280 pence. 
} 4 
| 453120 farthiogs. 


Proof by Reduttion aſcending. py 
os farthings how many pence, ſhillings, and 
pounds: | | 

Here divide the farthings by 4)453120 farthings. 
4, becauſe 4 farthings make 1 a 
penny, and the quotient is 12) 113280 pence. 
pence: then divide the pence ö 
by 12, becauſe 12 pence make 200) 944% ſhillings. 
1 ſhilling, and the quotient is — 
ſhillings ; laſtly, divide the ſhil- 472 pounds, 
lings by 20, becauſe 20 ſhillings 
make 1 pound, and the quotient is pounds, 

Note 1. To reduce pounds to pence at one operation, 
multiply by 240, the number of pence in x pound 


Note 2. To reduce pounds to farthings at one opera- 
tion, multiply by 960, the number of farthings in «c 
nd 


Nete 3. To reduce ſhillings to farthings at one ope- 

_—_ multiply by 48, the number of farthings in x 
ing. 

Note 4. To reduce pence to pounds at one operation, 
divide by 240, the pence in 1 pound. 

Note 5. To reduce farthings to pounds at one ope- 
ration, divide by 960, the farthings in 1 pound. 

Note 6. To reduce farthings to ſhillings at one ope- 
ration, divide by 48, the farthings in 1 ſhilling. 

Here follows the farthings of Queſt. x. reduced back 
to pounds by theſe notes, 


By note 4. By note 5. | 
4)453120 farthings. gez 312þo(472 L. 
240) 1132800 d. (472 L. 8 
= 691 
96 672 
172 3 
168 192 
48 (0) 
48 
(0) 
By note 6. 


2Þ) 
48)453120(94 lo ſhillings. 


——7 — 


432 472 pounds, 


211 

192 
192 
192 
(o) | 

2. AVOIR- 


ARE EMH E-THI CHE 


2. AVOIRDUPOIS WEIGHT. 


22g. I, In C. 47 : 1 : 20 how many ounces ? 
& 1, | C. . 4b. ! 
oF: $0 
4 
189 Q. 
28 2 
15812 
380 
5312 lb. 
16 
31872 
5312 
84992 oz. 
1 
In 84992 ounces how many Ib. Q. and C. 
23) 2x GE 10. 
16084992 (5312 (189 (47 1 20 
106 
. 
48 224 28 
19 272 (o) Q. 
16 252 
32 (20) lb. 
32 
(0) 
Mixt Reduction. 


In working mixt reduction obſerve the following 

Ruus. By reduction deſcending bring the given 
name to ſome ſuch third name as is an aliquot Ne ork 
of the name given and of the name ſought, and then by 
— aſcending bring the third name to the name 
ought. : 

Mixt reduction, as well as reduction deſcending and 
aſcending, extends to money, as follows, 

Qui. In 1641. how many guineas ? 

Here the given name is 764 pounds, 
pounds, the name ſought is 20 
guineas, and the third name, 
to which the pounds are re- 


21)15280(727 guineas, 


duced, is ſhillings; for a -147** 
ſhilling is an aliquot part — 
both of a pound and of a 58 
guinea. 42 
| 160 
p 147 
, (13) ſhillings. 
Vor. I. No. 16. 3 
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In 527 gaineas 13 ſhillings, how many pounds? 


Gainees, ſhill. 
727 13 
4 2T 
730 
1455 


— — 


. 
764 pounds, 


C RAP. VII, TAE RuLs of THREE. 


Taz Rule of Three, called alſo, on account of its 
excellence, the Golden Rule, from certain numbers gi- 
ven finds another; and is divided into ſimple and com- 
pound, or into ſiagle and double. 


Sect, I. The Simple or Single Rule of Three. 


Tus ſimple rule of three, from three numbers given, 
finds a fourth, to which the third bears the ſame propor- 
tion as the firſt does to the ſecond. 

The nature and properties of proportional numbers 
may be underſtood ſufficiently for our purpoſe from the 
following obſervations. 
la comparing any two numbers, with reſpe& to the 
proportion which the one bears to the other, the firft 
number, or that which bears rtion, is called the 
antecedent ; and the other, to which it bears proportion, 
is called the conſequent ; and the quantity of the 1 
tion or ratio is eſtimated from the quot ariſing from divi- 
ding the antecedent by the conſequent, Thus the ratio 
or proportion betwixt 6 and 3 is the quot ariſing from 
dividing the antecedent 6 by the conſequent 3; namely, 
2; and the ratio or proportion betwixt 1 and 2 is the 
quot ariſing from the diviſion of the antecedent 1 by the 
conſequent 2; namely 4, or one half. 

Four numbers are ſaid to be rtional when the 
ratio of the firſt to the ſecond is & ame as that of the 
third to the fourth; and the proportional numbers are 
uſually diſtinguiſhed from one another as in the following 
examples, 

4:2: 16:8 6:9: 12.: 48. 

Proportional numbers, or numbers in proportion, are 
uſually denominated terms ; of which the firſt and lait 
are called extremes, and the intermediate ones get the 
name of means, or middle terms. 

If four numbers are proportional, they will alſo be 
inverſely proportional ; that is, the firit conſequent will 
be to its own antecedent as the ſecond conſequent is 
to its antecedent; or the fourth term will be to the 
third as the ſecond is to the firſt, "Thus, it 6:24210: 5, 
then by inverſion, 3: 6 :: 6: 10, or 5: 10 36. 
Euclid v. 4. cor. By either of theſe kinds of ius ei lun 
= any queſtion in the rule of three be proved, 

f four numbers are proportional, they will alſo be al- 
ternately proportional; that is, the ſirit antecedent will 
5 D ve 


j 
| 
| 
l 
| 


| 
ö 
f 
| 


be to the ſecond antecedent as the firſt conſequent is 
to the ſecond conſequent; or the firſt term will be to 
the third term as the ſecond term is to the fourth, Thus, 
if 3 : 4 :: 24 : 12, then, byalternation, 8: 24:: 4: 12. 
Euclid v. = LF 3 = 

ut the celebrated pro of four proportional num- 
bers is, that the — bebe extremes is equal to the 
pro duct of the means. Thus, if 2: 3 :: 6: 9, then 
2 xe Xx G = 18. Euclid vi. 16. 

Hence we have an caſy method of finding a fourth pro- 

tional to three numbers given, vi2,- 

Multiply the middle number by the laſt, and divide the 
product by tbe firſt, the quot gives the fourth propor- 
tional. 

Exame. Given 6, 5, and 36, to find a fourth pro- 
portional; put x equal to the fourth proportional, then 
6 : 5 1: 36: &, and 5 Xx 36 = 180 =6X x; where- 
fore, dividing the product 180 by the factor 6, the quot 
gives the other factor x, namely 30, the fourth propor» 
tional ſought; 

Every queſtion in the rule of three may be divided 
into two parts, viz, a ſuppoſition and a demand; and of 
the three given numbers, two are always found in the ſup- 


poſition, and only one in the demand. 


Exane, If 4 yards coſt 12 ſhillings, what will 6 
yards colt at that rate? 

In this queſtion the ſuppoſition is, If 4 yards caſt 12 
thilliogs; and the two terms contained in it are 4 yards 
and 12 ſhillings: The demand hes in theſe words, What 


will 6 yards coſt ? and the only term found in it is 6 


ds. 

The ſuppoſition and demand being thus diſtinguiſhed, 
proceed to ſtate the queſtion, or to put the terms in due 
order ſot operation, as the following rules direct. 

Rur I. Place that term of the ſuppoſition, which 


is of the ſame kind with the number ſought, in the mid- 


de. The two remaining terms ate extremes, and always 
of the ſame kind. 

II. Conſider, from the nature of the queſtion, whether 
the anſwer mult be greater or leſs than the middle term; 
and if the anſwer mult be greater, the leaſt extreme is 
the diviſor ; but if the anſwer muſt be leſs than the nud- 
dle term, the greateſt extreme is the diviſor. 

III. Place the diviſor on the left hand, and the other 
extreme on the right ; then multiply the ſecond and third 
germs, and divide their product by the firſt; and the quot 

ives the anſwer ; which is always of the ſame name with 


the middle term. 


When the diviſor happens to be the extreme found in 
the ſuppoſition, the proportion is called direct; but when 
the diviſor happens to be the extreme in the demand, the 
proportion is inverſe. | 

Ihe three rules delivered above are indeed fo framed, 
as to preclude the diſtinttion of direct and inverſe, or 
render it needleſs, the left-hand term being always the 
diviſor ; but yet the direct queſtions being plainer in their 
own nature, and more eaſily comprehended by a learn- 
er, we ſhall, in the firſt place, exemplify the rules by a 
fer of queſtions of the direct kind, and ſhall afterwards 
adduce an example or two of ſuch as are inverſe. 
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I. The Simple Rule of Three Direct. 

Quesr. 1. If , yards colt 12 ſhillings, what will 6 
yards coſt at that rate? 

The ſuppoſition and demand of this queſtion have al- 
ready been diſtinguiſhed, and the two terms in the former 
are 4 yards 12 ſhillings, and the only term in the latter 
is 6 yards, 

The number ſought is the price of (ix yards, and 
the term in the ſuppoſition of the ſame kind is the 
price of 4 yards, viz. 12 ſhillings, which place in the 
middle, as directed in Rule I. and the two remaining 
terms are extremes, and of the ſame kind, viz. both 
lengths. 

It is eaſy to perceive Tu. s. yds. 
that the anſwer muſt be If 4 + 12 :: 6 
greater than the middle 6 
term; for 6 yards will coſt 
more than 4 yards ; there- 
fore the lealt extreme, 


4)72(18 ſhillings An,. 
4 


viz, 4 yards, is the divi- — 
ſor, according to Rule II. 32 
32 
60) 


Wherefore place the diviſor 4 yards on the left hand, 
and the other extreme 6 yards on the right; and multi- 
plying the ſecond and third terms, divide their product 

y the firſt term, and the quot 18 is the anſwer, and of 
the ſame name with the middle term, via. ſhillings, ac- 
cording to Rule III. 
And becauſe the diviſor is the extreme found in the 
ſition, the proportion is direct. 
VEST. 2. If 7C. of pepper coſt 211. how much 
will 5 C. coſt at that rate ? 

The ſuppoſition in this queſtion is, that 75 C. of pep- 
per coſts 211, and the two terms in it are 7 C. and 21 J.; 
the 3 is, How much will 5 C. coſt? and the term 
in it is 5 C. 

The number ſought is the price of 3 C. and the term 
in the ſuppoſitian of the fame kind is the price of 7 C. 
viz. 211. which place in the middle. The two remaio- 
ing terms are extremes, and of che ſame kind, viz. quan- 
tiries of pepper. 

It is obvious, that the anſwer C. L. C. 
muſt be leſs than the middle If 7: 21 :: 5 
term; for 5 C. will coſt leſs than 5 
7 C.; and therefore the greateſt — 
extreme, viz. 7 C. is the diviſor, n)ios(15 J. Anf. 

7 


35 
3s 
(0) 
Accordingly place the diviſor 4 C. on the left hand, 
and the other extreme 5 C. on the right; and having mul- 


tiplied the ſecond and third terms, divide their — 
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ey the firſt term, and the quot 15 is the anſwer, of the 
ſame name with the middle term, viz. L. Sterling. 
And becauſe the diviſor happens to be the extreme in 
the ſuppoſition, the proportion is ditect. 
Quepr. 3. If 13 yards of velvet coſt L. 21, what 
i + Ah colt at that rate? | 
KR 


H 23 3 at :: 2 * Rem. 40. 
27 12 
1 13)43(3d: 
4 9 39 When there hap- 
— — — pens to bearemam- 
13)567(43z3L. Rem. 9d. der, it may be redu- 
3 ced to the next in- 
— — ferior denomunation, 
47 13) 3602 f. and the operation 
39 26 continued, as in the 
—— — margin; and in this 
Rem. 8 L. Rem. 10 f. caſe the quot will 
20 conſiſt of two or 
— more parts. 
131600128. . 
13 
— — „ 


30 Anſ. 43 12 3 277 
26 * 


Rem 43. 

Such remainders are always of the fame name with 
the preceding part of the quot. Thus, the firſt remain- 
der 8, and the firſt part of the quot 43, are both pounds; 
and the ſecond remainder 4, and the ſecond part of the 
quot 12, are both ſhillings; aad the third remainder g, 
and the third part of the quot 3, arc both pence; and 
the fourth remainder 19, and the fourth part of the quot 
2, are both farthings. 

As we have no money under farting, the laſt re- 
mainder cannot be reduced any lower; ſo there remains 
10 farthings to be divided by 13; that is, there is want- 
ing to complete the quot, the thirteenth part of 10 far- 
things, or the thirreenth part of every remaining * 
chat is, ten thirteenth parts of one farthing ; ſo you 
the remainder 10 above, and the diviſor 13 below a line 
drawn between them, in the form of a fraction, of which 
the remainder is the numerator, and the di viſor the de- 
nominator. 


II. The Simple Rule of Throe Inverſe: 


Qursr. 1. If 8 men can do a piece of work in 12 
days, in how many days will 16 men do the ſame? 

In this queſtion the mam is, If 8 men do a piece 
of work in 12 days, the two terms contained in it 
are g men and 12 days: The demand lies in theſe words, 
In how many days will 16 men do the fame? and the 
only term contained in it is 16 men. 

The number ſought here is the days in which 16 men 
will do the work, and the term in the ſuppoſition of the 
ſame-kind is 12 days; wherefore I place 12 days as the 
middle term, according to Rule I. the two remaining 
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terms are extremes, and of the ſame kind, viz. both of 
them men. 

It is obvious that the an- Men, dart. men. 
ſwer muſt be leſs than the mid- 16: 12 :: 8 
dle term; for 16 men will do 8 


the work in fewer days than 8 
men; and therefore, by Rule 
H. the greateſt extreme, viz. 
16, is the diviſor ; which — 
place on the left hand, and the (o) 
other extreme on the right, as 
directed in Rule III. Then multiplying the ſecond and 
third, and dividing their produ@ by the firſt, the quor 
comes out in days; that is, of the ſame name with the 
middle term. 

And becauſe the extreme found in the demand hap+ 
pens to be the diviſor, the proportion is inverſe. 

Luc. 2. How much pluſh of 3 quarters wide will 
line a cloak that hath in it 4 yards of 7 * wide ? 


16)g6(6 days. nf. 
96 


yds. 
Here the anſwer muſt be 3: 427 
ter than the middle term ; 7 


or the pluſh being narrower 
than the cloth of which the 
cloak is made, will require 
more length. 


(1) 
Pueft, 3. If 36 yards be a rood of maſon-work, at 
258 high, how many yards will make a rood at 9 fees. 
igh? 


3) 28 60 yards. An. 


Feet, yds. feet. 
9 : 36:3: 3, 
3 


9) 108 
Anſ. 13 yards. 


Stor. Il. The Compound Rule of Three. 


Tus Compound Rule of Three, from five given num 
bers finds a fixth, or from ſeven given numbers fads an 
eighth, or from eleven finds a twelfth, Cc. 4 

This rule eaſily and naturally admits of ſabdiviſions, 
which, from the number of the terms given, may be de- 
nominated the rule of Five, the rule of Seven, the rule. 
of Nine, the rule of Eleven, &c. 

Queſtions in the Compound rule of three are alſo re- 
ſolved into two parts, viz. a a—_— and a demand. 

If five terms be given, three of theſe are always found 
in the ſuppoſition, and two in the demand; if ſeven» 
terms be given, four of theſe are in the ſuppoſition, and 
three in the demand; if nine terms are given, five of 
theſe are in the ſappoſition, and four in the demand; if 
eleven terms be given, fix of theſe are in the ſappoſition, 
and 3 — demand, &c. , 

uppoſition and demand being diſtinguiſhed, | 
ceed to ſtate the queſtion; that is, to put the 97 
due order for operation, as the following rules direct. 

Roux J. that term of the ſuppoſition which is- 
of the fame kind with the number ſought, in the middle. 


4 * 
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The remaining terms are extremes, which mult be claſſed 
into fimilar pairs, by making each pair conſiſt of one term 
taken from the ſuppoſition, and another of the ſame kind 


taken from the demand, 

Ii, Out of each ſimilar pair, joined with the middle 
term, form a ſimple queſtion; and in each ſimple que · 
ſtion, fo formed, find the diviſor; viz. conſider from 
the nature of the queſtion, whether the anſwer mult be 
greater or leſs than the middle term; and if the anſwer 
muſt be greater, rhe leaſt extreme is the diviſor z, but if 
the anſwer muſt be leſs than the middle term, the great · 
eſt extreme is the diviſor. 

III. Place all the diviſors on the left hand, and the 
other extremes on the right; then multiply the diviſors, 
or extremes on the left, continually, for a diviſor, and 
multiply the extremes on the right hand and the middle 
term, continually, for a dividend ; and, laſtly, divide 
the dividend by che diviſor; and the quot is the anſwer, 
of the ſame name with the middle term, 

The anſwer to queſtions in the compound rule of 
three may alſo be had by working the hmple queſtions 
ſeparately, or by themſelves, in the following manner, 


viz, 
Te middle term, with any one pair of ſimilar ex- 
tremes, make the firſt ſimple queſtion, and the anſwer 
to this queſtion muſt be made the middle term to the 
next ſimilar pair of extremes; and the anſwer to this 
ſecond queſtion, mult in like manner be made the middle 
term to the following ſimilar pair of extremes, c.; 
and the anſwer to the laſt ſimple queſtion is the number 
ſought. 

But the joint operation preſcribed in Rule III. is the 
ſhorter as well as the eaſier method; for in working ſome 
of the ſimple queſtions, there may happen to be a re- 
raainder, and conſequently the middle term of the next 
limple queſtion will have ſome fractional part; which in- 
conveniency is avoided by working jointly, 

In every ſimple queſtion, when the diviſor is an ex- 
treme found in the ſuppoſition, the proportion is direct; 
but when the diviſor 1s an extreme found in the demand, 
the proportion is inverſe, 

The three rules delivered above are indeed ſo calcula- 
ted, as to make no difference between direct and inverſe, 
or ſo as to render that diſtinction needleſs, the left - hand 
extremes being all diviſors; but yet, as queſtions conſiſt- 
ing entirely of direct proportions are the plaineſt and ea- 
lielt, it will be proper, in the firſt place, to exemplify 
the rules by queſtions of the dire kind, and afterwards 
introduce ſuch as are inverſe, 

Aud as queltions in the rule of five are by far more 
numerous, and occur much oftener, than ”=_ ions in the 
rule of ſeven, nine, or eleven; we ſkull, fit of all, give 
queſtions in the rule of five, wherein both proportions 
are direct; then thoſe wherein one or both proportions 


are inrerſe; and, laſtly, give a few examples of the rules 


of ſeven, niuc, and eleven. 


I. The Rule of Five Diret). 


Queer. 1. If 14 horſes eat 56 buſhels of corn in 
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16 days, how many buſhels will 20 borſes eat in 24 
days ? | 3 
Ihe ſuppoſition in this queſlion is, If 14 horſes. eat 
56 buſhels in 16 days; and the three terms contained in 
it are, 14 horſes, 56 buſhels, and 16 days: The de- 
mand is, How many buſhels will 20 dot eat in 24 
days? and the two terms contained in it are 20 horſes, 
and 24 days. 

The number ſought is buſhels, and the term in the 
ſuppoſition of the ſame kind is 56 buſhels; wherefore, 
according to Rule I. place 56 buſhels in the middle. 
The remaining four terms are extremes, which you claſs 
into ſimilar pairs, by making each pair conſiſt of one 
term taken from the ſuppoſition, and another of the ſame 
kind taken from the — Thus, 14 horſes, and 
20 horſes make one pair; again, 16 days, and 24 days 
make another pair. 

Out of the ſeveral ſimilar pairs, joined with the mid- 
dle term, you form ſo many ſimple queſtions, according 
to Rule II. viz. by ſaying, 

1. If 14 horſes eat 56 buſhels in a certain number of 
, how many buſhels will 20 horſes eat in the ſame 
ume 

2. If 16 days eat up, or conſume, 56, or any other 
_— of buſhels, how many bathels will 24 days con- 
ume ? 

In the firſt ſimple queſtion it is obvious, that the an- 


ſwer will be greater than the middle term; for 20 horſes 


will cat more buſhels than 14 horſes will do in the ſame 
time; and ſo the leaſt extreme, viz. 14, is the diviſor ; 
and becauſe 14 is an extreme found in the ſuppoſition, 
the proportion is direct. 
In the ſecond ſimple queſtion it is alſo plain, that the 
anſwer will be greater than the middle term; for 24 da 
will conſume more buſhels than 16 days; and conſe- 
2 the leaſt extreme, viz. 16, is the diviſor; and 
becauſe 16 is an extreme found in the ſuppoſition, the 
proportion is direct. 
According to Rule III. 
po the diviſors on the left 
and, and the other ex- 
tremes on the right, and 
both of them under one an- 
other, ſo that the two u 84 480 
per ones make a pair, or be 
of one kind, and the two 


Foint operation. 
Horſes. buſhels. horſes, 

It 14. : £6: 20 
da. 16 24 da. 


lower ones make another 224 288 

pair, or be of one kind; 240 

and no matter which of the 

pairs be uppermoſt: then 224) 268800120 
multiply the diviſors, or 224 

the extremes on the left — 
hand, for a diviſor; and a- 448 

gain multiply the extremes 448 

on the right, and the mid- — 
dle term, continually, for (©) 


a dividend; and dividing Anf. 120 buſhels, 
the dividend by the diviſor, 

the quot or anſwer comes out of the ſame name with 
the middle term, viz, 120 buſhels. 


The 


The two ſimple queſtions into which the compound 
queſtion is reſolved, are ſtated, aad wrought ſeparately, 


as follows. 

. Dae. B. © Dave 

If 14 : 56 :: 20 If 16 : 80 :: 24 
20 80 

14) 1120080 B. 16) 19200120 B. 

112 b 16 * 

(0) 32 

| 33 
Anſ. 120 buſhels, as before. (o) 


II. The Rule of Five Inverſc. 


Tur queſtions that fall under this rule have commonly 
one of the proportions inverſe, and the other direct, and 
ſometimes the upper, and ſometimes the lower, is the 
inverſe proportion; and in ſome few queſtions both pro- 
3 are inverſe. Now, though the three rules de- 

ivered above make no difference betwixt ditect and in- 

verſe; yet, to bring the learner to ſome meaſure of ac- 
quaintance with this uſcful diſtinction, we ſhall, in 22 
the following queſtions, ex poſe the ſame to view, by af- 
fixing an alteriſk to the extremes cf every inverſe pro- 
portion. 

45 If 14 horſes eat 56 buſhels of corn in 16 
days, in how many days will 20 horſes eat 120 buſhels 
at that rate ? 

In this queſtion the ſuppoſition is, that 14 horſes eat 
F6 buſhels in 16 days; and the demand is, In how many 
days 20 horſes will ext 120 buſhels. 

e number ſought is days, and the term in the ſup» 
poſition of the ſame kind is 16 days; and accordingly 


place 16 days in the middle. The remaining four terms 


are extremes; which claſs into ſimilar pairs, by ma- 
king each pair conſiſt of one term taken from the ſuppo- 
ſition, and another of the ſame kind taken from the de- 
mand. Thus, 14 horſes and 20 horſes make one pair; 
again, 56 buſhels and 120 buſhels make another pair. 

Out of the ſimilar pairs, joined with the middle term, 
form ſo many ſimple queſtions ; namely, 

1. If 14 horſes eat a certain number of buſhels in 16 
days, in how many days will 20 horſes eat the ſame 
quantity ? x 

2. If 56 buſhels are eat up in 16 days, in how many 
days will 120 buſhels be eat up by the ſame eaters ? 

In the firſt ſimple queſtion it is plain, that the anſwer 
muſt be leſs than the middle term, for 20 horſes will 
eat the ſame number of buſhels in fewer days than 14 
horſes; aud ſo the greateſt extreme, viz. 20, is the di- 
viſor; and becauſe 20 is an extreme found in the de- 
mand, the proportion is inverſe. 

In the ſecond (imple queſtion it is alſo obvious, that 
the anſwer muſt be greater than the middle term; or 120 
buil\cls will require more days to be cat up in than 66 
buſhels; and therefore the lea extreme, ½ 56, is the 
diviſor; and becauſe 56 is an extreme found in the ſup- 
poſition, the proportian us dire. : 

Vor. I. No. 17. 3 
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We now Joint operation. 
to ſtate the queſtion, Horſ. days. horf. 
by placing the divi- 20 : 16 ; 3 14® 
ſors on the left hand, buſh. 56 120 buſh, 
and the other ex- — — 
tremes on the right: 1120 1680 
then ꝙultiply and di 16 
vide, as directed in — 
Rule III. and the 1008 
anſwer comes out of 168 
the ſame name with — days. 
the middle term, 112 o) 26880024 A. 
viz. 24 days. 224 
448 
448 
(0) 


The two ſimple queſtions into which the compound 
queſtion is reſolved, are ſtated and wrought ſeparately, 


as follows, | 
Horſ. day. horſ. Buſh. d. b. Ww. buſh. 
220 1 1621 14“ 56 : 11—4—48 :. 120 
14 24 
64 48 
16 22 
200 224 (11 days. 268 
24 60 
9604 hours, — 
— 16128 
16 120 
60 —=— 60) 
— 56(1935360(3456( 
g6/0(4$ min, 168 | 
— 24)576(24 days. 
255 48 
24 — 
313 90 
280 — 
— (0) 
336 
336 
(0) 
III. The Rule of Seven, Nine, &c. 


QursT, If 15 men eat 156d, worth of bread in 4 
days, when wheat is fold at 12 8. per buſhel, in how 
many days will 30 men eat 520d, worth of bread when 
when is at 108, er buſhel ? 

This queſtion belongs to the rule of ſeven, the num- 
ber ſought is days, and the term of the ſane kind in 
the ſuppoſition is 6 days, which place in the middle. 
The remaining ſix terms are extremes, which claſs into 
ſimilar pairs, by taking che term of each pair ont of 
the ſuppoſition, and another of the ſame kind out of the 
demand. 


5 E Out 
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Out of the ſimilar pairs, joined with the middle term, 

form ſo many ſimple queſtions, in each of which you find 

the diviſor by Rule II.; then place the diviſors on the 

left hand, and the other extremes on the right, as di- 

rected in Rule III. and multiply and divide, as follows. 
Joint operation, 


Men dat. men. * 
8. 2 19 ®- 
1 10: d. 156 520d. : 12 * 
4680 30 
10 75 
46800 7800 
12 
93600 
6 


46800) 5616|00(12 days. Anſ. 
468 


936 
936 


(0) 
' This compound queſtion is reſolved into three ſimple 
ones, as ſollows. 
x 61 152 3 
156: 3:: 520: 10 
10:10:: 12: 12 days, Anſ. 

Exaur If 100 Ib, of Venice weigh 70 I. of Ly- 
ons, and 120 ib, of Lyons weigh 100 b. of. Roan, and 
80 Ib, of Roan weigh oo Ib. of Tolouſe, and 100 ld. 
of Tolonſe weigh 74 Ib. of Geneva, how many pounds 
of Geneva will 100 Id, of Venice weigh? 

This queſtion belongs to the rule of nine; and becauſe 
pounds of Geneva is the number ſought, the given pounds 
of Geneva, v:2. 74, mult be the middle term: the re- 
maininę terms are extremes; which may be claſſed into 
miar pairs, and ſtated as follows, 

Tel. Gen. Tol. 


Ven. Ly. 100: 74:: 100 Ly. Ven. 
100: 120: Roan 80 100 Roan : 70: 100 
8000 10000. 
120 70 
960000 70C000 
100 100 


96]Þ00000) rfichococool 533 d of Ge- 
480 * neva, 4. 


— -—_ 


380 
28S 


(92) 
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But the queſtion becomes more ſimple, and is wrought 
with greater eaſe and advantage, by being ſtated in the 
fractional form, as follows. 


—____ 


100 X JO XICOXIOOX 74 JOX100X 74 
— 


100 X 120 X SOX 100 120 & 80 


7 NX 10 N74 5180 
=——X5 3358 lb. of Geneva. Anſ. 


6 — —7 


12 & 8 96 
We ſhall conclude by obſerving, that every compound 


queſtion, whether in the rule of five, ſeven, nine, or 
eleven, c. properly ſpeaking, conſiſts but of three gi- 
ven terms, For the firit term, or diviſor, is to be con- 
ſidered as one compound term made up, or produced, 
by the continual multiplication of the extremes on the 
left hand, as ſo many component parts, In like manner, 
the third term is to be conſidered as one compound term, 


- made up by the continual multiplication of the extremes 


on the right, as component parts. Suppoſe the queſtion 
to be, 

If L. 100 in 12 months gain L. 5 intereſt, what will 
L. 75 gain in 19 months ? 

Here it is obvious, that it is neither the L. 100 prin- 
cipal, nor the 12 months of time, taken ſeparately, that 
gains the L. 5 intereſt, but both contribute their thare ; 
that is, they conſpire, as joint cauſes, to produce one 
effect; and therefore their product, viz. the firſt term, 
is to be conſidered as the cauſe producing the effect; 
that is. the firſt term, viz. 100 X 12, cauſeth, produ- 
ceth, or gains L. 5 of intereſt, And in like manner, 
the product of the extremes on the right hand, or the 
third term, viz. 75 X 9, is to be eſteemed the cauſe that 

aceth a ſimilar effect; that is, gains a like ſum of 

intereſt, namely, the fourth term, or anſwer, In refe- 
rence to this way of conſidering the firlt and third terms, 
the queſtion might be ſtated as under, 


H 100X12:5:t75X9 


© 


Cup. VIII. F ELLOWS EHI. 


Fei.tow#Hry, called alſo Company, or Partnerſhip, 
is when two or more perſons join their ſtocks, and trade 
together, dividing the gain or Joſs proportionally among 
the partners. 

Fellowſhip is either without or with time, called alſo 
Single or Double. 


I. Fellzwſhip without time, 


_—_ in fellowſhip without time are wrought by 
the following 8 | 

As the total ſtock 

To the total gain or loſs, 

So each man's particular ſtock 

To his ſhare of the gain or loſs, 8 

Pet. And B mak: a joint ſhock: A puts in 121. 
and B 81.; they gain 5 J.: What is cach man's 71 


A R 

L. Stock, gain. Stock. 
A's ſtock 12 A. If 20 : 5 :: 12 
B's ſtock 8 5 
Total ſtock 20 20) o 

| Stock, gain, Stock, A's gai 31. 

B. If 20: 5 2: 8 TRE 

8 L. 
— A's gain 3 
240) 400 B's gain 3 


B's gain 21. Total gain 5 proof. 
Note 1. When in any queſtion there happen to be 
remainders, they muſt be reduced equally low, ſo as to 
be all of one name; and then their ſum will be either 
equal to the diviſor, or exactly double, triple, Cc of 
it: and accordingly 1, 2, 3, Cc. carried from the ſum 
of the remainders, and added to the particular gains, 
will make up the total gain; or the diviſor will always 
divide the ſum of the remainders exactly, and the quot 
added to the particular gains will give the total gain. 
Note 2. When the partners have equal ſhares of ſtock 
or capital, their ſhares of gain, loſs, or neat proceeds, 
is ſound readily by dividing the total gain, loſs, Cc. by 
the number of partners. 


II. Fellowſhip with time. 


In fellowſhip with time, the gain or loſs is divided a- 
mong the partners, both in proportion. to the ſtocks 
themſelves. and alſo in proportion to the times of their 
continuance in company: For the ſame ſtock continued 
a double time, procures a double ſhare of gain; and 
continued a triple time, procures a triple ſhare of gain ; 
that is, the ſhares of gain or loſs are as the products of 
the ſeveral ſtocks multiplied into their reſpective tunes: 
and accordingly queſtions belonging to this rule are 
wrought by the following propo tion. 

As the ſum of the products of. the ſeveral ſtocks into 

their reſpeQive times 

To the toral ga n or loſs, 

So the product of each man's ſtock into his time 

To his ſhare of the gain or loſs. 

Quest. 1. A put into company 40! for 2 months, 


B 751. for 4 months; they gain 501. : What ſhare muſt 


each man have ? 
A 4oX3=120, third term for A's ſhare. 
B 75 X4= 300, third term for B's ſhare. 


420, firſt term, 


. 2 
A. If 420: 0 :: 120 B. If 420: 70 :: 300 
120 300 
4:þ)845Þ(201. 42þ6)2100þ(501. 
84 210 
. 
A's gain 20 
B's gain 50 


TT OS. 3 1 
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weſt. 2. A put into company 5601. for 8 months, 
B Bo I. for 10 months, and C 735 l. for 6 months; 
they gained 1000 l.: What ſhare of the gain muſt each 
have ? | 
A 560X 8=4480, third term for A's ſhare, 


B 274X10=2790, third term for B's ſhare, 
C 735 6=4410, third term for C's ſhare, 


11680, firſt term. 
L. 6 85 & If ou; 
ATIF 11680 : 1000 :: 4490 383—t1—2—3—- 208 
B If 11680 : 1000 :: 2700: 2339—179—4—3— 80 
C If 11680 : 1000 :: 44i0 : 377—1i—4—i— 880 


Proof 10009—00—0—0—-1 168 


Cup. IX. VVULGAIX FRACTIONS, 


A Fsacrio is a part or parts of an unit, or of any 
integer or whole; and is expreſſed by two numbers, 
one above and the other below a line drawa between 
them; as, 4. 

The number under the line ſhews into how many 
parts che unit or integer is divided; and is called the 
denominator, becauſe it gives name to the fraction: The 
number above the line ſhews or tells how many of theſe 
parts the fraction contains; and. is theretore called the 
mumerator.. 

In the fraction 41, a pound Sterling, is the unit, in- 
teger. or whole; and the denominator 4 ſhews that the 
pound is broken or divided into four equal parts, v/z, 
4 crowns; and the numerator 3 ſhews that the fraction 
contains three of theſe parts, that is, three crowns z and 
ſo the value of this fraction is fiftcen ſhillings. 

Cor. 1. Hence ir follows, 1. When the -numera- 
tor of a fraction is leſs than the denominator, the va- 
lue of ſuch a fraction is leſs than unity, or the integer. 
2. When the numerator is equal to rhe denominator, the 
value of the fraction se iy an wait or integer. 2. When 
the numerator is greater than the denominator, the value 
of the fraction is more than aft unit; and fo often as the 
denominator is contained in the numerator, ſo many units 
or wholes are contained in the fraction. If, therefore 
the numerator of a fr ddion be divided by the denomina- 
tor, the quot will be a number of units or-integers, and 
the remainder ſo many parts. 

The numerator of a fraction is to be conſidered as a 
dividend, and the denomiaator-as a- diviſor; and the 
fron itſelf may be taken to denote the quotient, 

Com 2. From this view of a fraction it is evident, 
that if the numerator and denominator of a fraction be 
either both multipled or both divided by the ſame num- 
ber, the products or quotients will reta'a the ſame pro- 
portion to one another; and conſequently the new frac- 
tion thence ariſing will be of he Toms value with the 
2 one. Thus the numerator and denominator of the 


12Qion 4 multiplied by 2 produces gj. and divided by 
2 quots 4, both which fractions are of the ſame value 
with 2: 

Fractions having 10, 100, 1000, or 1, with any num- 
, are cal}. 


d 


der of ciphers annexed to it, for a 


388 Sf THMYE T7 10. 


ed decimal fractions: and fractions having any other de- 
nominator are called vulgar fractions. 8 8 

1. A proper fraction is that whoſe numerator is leſs 
than its denominator, and conſequently is in value Jefs 
than unity; as 3. 

2. An improper fraction is that whoſe numerator is e- 
qual to or greater than its denominator; and conſequent- 
ly is in value equal to or greater than an unit; as 4, +- 

3. A ſimple fraction is that which has but one nume- 
rator, and one denominator; and may be cither proper 
or improper; as 4 or 5. 

4. A compound fraction is made up of tuo or more 
ſimple fractions, coupled together wich the particle /, 
and is a fraction of a fraction; as q of 4, or x of J of 4. 

5. A mixt number conſiſts of an integer, and a frac- 
tion joined with it; as 7+. 

Becauſe in moſt caſes fractions can neither be added 
nor ſubtracted, till they be reduced, we begin with re- 
duction. 


Reduction e Vuigar Fradtiont. 

Pronptem 1. To reduce an improper fraction to an 
integer, or mixt number. 

Rur. Divide the numerator by the denominator, 
the quot gives integers; and the remainder, if there be 
anv, placed over the Civiſor or denominator, gives the 
fraction to be annexed. 

FxXAMPLES, 

1. 9 285 integers, there being no remainder. 

2. 2 54%, the remainder being 5. 

3. 114 = 59332, the remainder being 10. 

4. 2342%=173 , the remainder being 48. 

Pros, II. To reduce a mixt number to an improper 
fraction. | 

Rur. Ilultiply the integer by the denominator; to 
the product add the numerator : The ſum is the nume- 
rator of the improper fraction; and the denominator is 
the ſame as betore. 

ExanyrLies. 
t 64% =%3"; for q4 xX8=433 
* 


Numerator 427 
2. 98122 ; for q8X 14 = 1372 
+ 10 
Numerator 13$2 | 

Pron. III. To reduce a whole number toaTraQtion 
of a given denominator. 

Rork. Mulrply the whole number by the given de- 
nominator ;z and place the product by way of numerator 
over the given denominator, 

FxXAMPLES, 
1. Reduce 9 to a fiaftion whoſe denomination is 5, 
gX5=45; lo the tration is . 
2. Reduce 36 to a fraction whole denominator is 4. 
36 * 42 141 ſo the fraction is 14. 
3. Reduce 8 to a fraction whofe denominator iy 1. 
BX1i=8; lo the fradlion is . a 


The reaſon of che rule appears by teverſing the ope- 

ration; for if the numerator be divided by che denomi- 

nator, it will quot the integer, or whole number. 
Pros. IV. To reduce a compound fraction to a ſim- 


ple one. 


Rorr. Moltiply the numerators continually for the 


numerator. of the ſimple fraction; and multiply the deno- 
minators continually for its denominator. 1 


EXAur LES. 
Ex. 1. Jof rr. Ex. 2. FTof Jof L=£. 
Cor. From this problem may be deduced a method 
of reducing a fraction of a Il:fer denomination to a frac- 
tion of a greater denomipation ; namely, | 
Form a compound fraction, by comparing the given 
fraction with the ſuperior denominations; and then re- 
duce the compound fraction to a ſimple one, ; 


EXAMPLES. 


1. What ſraction of a pound Sterling is 4 of a penny? 
1d. is 4 of xx LENS : 
2. What fraction of a C. is 7 of a pound ? 
v lb. is * of 1 of zC.=y33C. ' 
Pron, V. Toreduce a fraction of a greater denomi- 
nation to a fraction of a leſſer denomination. ' 
Rule. Multiply the numerator of the given ſracion, 
as in reduction of integers deſcending ; and the product 
is the numerator, to be placed over the deuominator of 
the given fraction. 
ExX4MPLES, 


1. What fraction of a ſhilling is 4 of a pound? 

Here, as in reduction deſcending, multiply the nu- 
merator 3 by 20, becauſe 20 ſhilliogs make a pound; as 
under. : 


3X 2969 ſhilling, 
4 

2. What fraction of a penny is L.? 
* 


* 20 X 
4 20 2 =059 q, 


$ 

The reaſon of this rule will appear by obſerving, that 
every fradion may be conſidered in two views. Thus, 
3 may either be canſidered as exprethng three fourths of 
one unit, or as denoting the fourth part of three units. 
Now, if the unit be a pound Sterling, the fraction, in 
the latter view, will denote the fourth part of three 
2 and by reducing the numerator L. 3 to ſhil- 
ings, we have £1 s ; and again reducing 60 Killings to 
pence, we have 4 d. equal to s or to 4L. 

Prog, VI. To find the value of a frattion. 

Ruts. Reduce the numerator to the next inferior 
denomination ; divide by the denominator ; and the quot, 
if nothing remain, is the value complete, 

If there be any remaind:T, it is the numerator of & 
fration whoſe denominator is the disiſor. Thus frac- 
tion may either be annexed to the quotient, or reduced 
to value, if there be any lower denounnation, 

| . Exam, 


3 &- K |} 
Exaur. What is the value of 4 L.? 
3 | 
20 
4)60(15 8, Here conſider 4 L. as expreſſing the 
4 fourth part of three pounds Sterling; 
— ſo reduce L 3, the numerator, to ſhil- 
20 lings, and divide by the denominator 4 ; 
20 as nothing remains, the quot, viz, 
— 15 ſhillings, is the value complete. 
(0) 
1 
1215 | 


The reaſon of this rule is the ſame with that in the 

prong problem, It is by the practice of this pro- 
lem that remainders in the rule of three are reduced to 

value, X 

Pros, VII. To reduce a fraction to its loweſt terms. 

Ruue. Divide both numerator and denominator by 
their greateſt common diviſor ; the two quots make the 
new fraction. 

The greateſt common diviſor of the numerator and 
denominator of a fraction is found by the following 

Rvis, Divide the greater of theſe two numbers by 
the leſſer; and again divide the diviſor by the remain- 
der; and ſo on, continvally, till o remains. The laſt 
diviſor is their greateſt common diviſor. 

Exame, Reduce 77 to its loweſt terms. 

Firſt find the greateſt common diviſor of the numera- 
tor and denominator, as follows 

784095201 
784 
168) 78404 
672 
112) 16801 
112 


0011303 
112 


Greateſt common diviſor 


(0) 
Then proceed to reduce the given fraction to its low- 
eſt terms, by dividing both numerator and denominator 
by 56, the greaſt common diviſor. 


$6)734(14 new num. 56)952(17 new denom. 
56 2 56 | 
224 392 
224 6 392 
(00 (% 
So 511. 


Paos, VIII. To reduce fractions of different deno- 


minators to a common denominator. 
Ruts. Multiply the denominators continually for 


the common denominator ; and multiply each numerator 
into all the denominators, except its own, for the ſeve- 
ral numerators, 


Vor. I. 


No. 17. 3 


r 
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ExAMPLES, i 


Reduce + and + to a common denominator, 
4X5=20, the common denominator. 
3X5=15, the firſt numerator, 
4X4=16, the ſecond numerator. 

So the new fractions are 445 and 18. 

When the denominator of one fraction happens to be 
an aliquot part of the denominator of another fraction, 
the former may be reduced to the ſame denominator 
with the latter, by multiplying both its numerator and 
denominator by the number which denotes how often tlie 
leſſer denominator is contained in the greater. 

Thus, I Tur vx rx 

Here 3 is contained in 12 four times; ſo multiply 
both 2 and 3 by 4, and you have „r. 

Again, 4+4+4=3F+yx++ : 

Sometimes too, the fraction that has the greater de- 
nominator may, in like manner, be reduced to the ſame 
denominator with that which has the leſſer, by diviſion. 

Thus, SFIStIF 7: 

And 29 + +or=rr +Fra+rv- 

The reaſon of the above rule for reducing fractions 
to a common denominator is evident from Corollary II.; 
for both numerator and denominator of every fraction 
_— multiplied by the ſame number, or by the ſame num- 

rs. 
After fractions are reduced to a common denominator, 
they may frequently be reduced to lower terms, by di- 
viding all the numerators, and alſo the common denomi- 
nator, by any diviſor that leaves no remainder, or by 


cutting off an equal number of ciphers from both, 


Addition of Vulgar Frattions, 


Rure I. If the given fractions have all the ſame 
denominator, add the numerators, and place the ſum o- 
ver the denominator. 

Ex. 1. What is the ſum of 3 + 4? Avrſ. . 

=}, by 


2. What is the ſum of 45, +7? Ari. 
Prob. VII. e OM 
Ruus II. If the given fraftions have different deno- 
minators, reduce them to a common denominator, by 
Prob. VIII. then add the numerators, and place the 
ſum over the common denominator, '-" 

Ex. What is the ſum of + + 4? 

++4=435 + x5» by Prob. VIII. 
and 48 +44 = 44. 

Rvrs III. If mixt numbers be given, or if mixt 
numbers and fractions be given, reduce the mixt num- 
bers to improper fractions, by Prob. II.; then reduce 
the fractions to a common denominator, by Prob. VIII. 
and add the numerators. 

Ex, What is the ſum of 54 +53? 

14 +53 = + 7, by Prob, Il. 
and I + 7 = $4 + $3, by Prob. VIII. 
and $4 + 33 = ie, by Prob. I. 

When mixt numbers, or mixt numbers and fradions, 
are given, you may, with ter expedition, work by 
the Pllowing rule, viz. ce only the fractions to a 
common d,nomiga'ar, and 2 ſum of che fractions 

5 to 


! 
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to the integers. 
manner follows. 

Ex. What is the ſum of 54 + 57 

4+ = +=} lx 
and 7 + 5 + 14x = 135+ 

Rurs IV. If any, or all of the given fraftions, be 
compound, firſt reduce the compound fractions (0 ſimple 
ones, by Prob. IV.; then r<duce the ſimple fractions to 
« common denominator, by Prob. VIII. and add the au- 
mc rators. 

Ex. What is the ſum of 4 of 2? 

2 of ? 2 r, by Prob. IV. 
and vp +4 =b#5 + 35> by Prob. VIII. 
and 434 8$£ =33. = 1733, by Prob. I. 

Rvue V. If rhe given fractions be of different de- 
neminations, ſirſt reduce them to the ſame denomination, 
by Cor. of Prob. IV. or by Prob. V.; then reduce the 
fractions, now of one denomination, to a common deno- 
minator, by Prob. VIII. and add the nvmerators ; or 
reduce each of the given fractions ſeparately to value, 
by Prob. VI. and then add their values. 

Ex. What is the ſum of 4s, and J1i.? 

Mrruon l. 
48. 2 J of 4,1. ol. by Cor. Prob. IV. 
and y's +4 = +458, by Prob. VIII. 
and ys +$$8&= 4131. = 186, 3d. by Prob. VI. 


Mrruop Il. 


31. 1229s, = 4s, by Prob. V. 
= 14 > = 240 2 * Prob Land VI. 
Maruos III. 
$5. 9 4 ed. po 
31 = 7X90, 2. = 3 n 
18—3 


* 
Subtrattion of Vulgar Fredtions. 


Rvuuts I. If the given fractions have the ſame deno- 
minator, ſubtract rhe lefſer numerator from the greater, 
and place the remainder over the denominator, 

Ex. From 5 ſubtract 3. 

— 48 3. 

N * H. If the giver fraftions have different deno- 
minators, reduce them to a common denominator, by 
Prob. VIII.: then ſubtract the letter numerator from 
the greater, and phace the remainder over the common 
denominator, 

Ex. From + ſubwract 5. 

+ J Ur-. , by Prob. VM. 
and 4 — S= N 
Rut I, If it be required to ſubtrad one mixt 
number from another, or to fubrrat a fraction from a 
mint number, reduce the mint numbers to improper 


IK TU MET 18. L 
The above example wrought in this fractions, by Prob, II; then reduce the frafti 


to 2 
common denominator, by Prob. VIII. and ſubtract the 
one numerator from the other. 
Ex. From 74 ſubtract 51. 
$ 61 = » , by Prob. II. 
= . A. V. by Prob. VIII. 
and r — = =2F=24, by Prob. I. and VII. 
Rurs IV. If it be required to ſubtract a mixt num- 
ber, or 4 fraction, from an integer, firſt ſubtract the 
fraction from an unit borrowed; that is, ſubtract the nu- 
merator from the denominator, and place the remainder, 
as a numerator, over the denominator, for the frattional 
part of the anſwer: Then, for the unit borrowed, add 1 


to the integral part of the mixt number; ſubtract the 


ſum from the given integer; and prefix the remainder to 
the fractional part of the anſwer. But when à fraction 
is ſubtracted from an integer, for the unit borrowed, take 
1 from the given integer, and prefix the temainder to 
the fractional part of the anſwer. 

Ex. 1. From 14 ſubtract 75}. 

Here ſay, 5 — 3 22; ſo J is the fractional part cf 
the anſwer: Then ſay, 1 borrowed and 4 make 8, and 
8 ſubtracted from 14 leaves 6; which prefix to the frac- 
tional part: So the difference or anſwer is 6}. 

Ex. 2. From 12 ſubtract 3. N 

Here ſay, 7 — 3=4; ſo $ is the fractional part; then 
fay, 1 borrowed from 12, and 11 remains : So 217 is 
the difference, or anſwer. f 

Note, When an integer is given to be ſubtracted fron 
a mixt number, you have only to ſubtract the given in- 
teger from the integral part of the mixt number; and 
to the remainder annex the fraftional part. Thus, 

524. 
* V. If one or both of the given fractions be 
compound, firft reduce the compound fraRions to ſimple 
ones, by Prob, IV.; then reduce the (imple fractions to 
a common denominator, by Prob. VIII.; and ſubtract 
the one numerator from the other. 

Ex. From + ſubtract 4 of 3. 

3 of 4=& by Prob. IV. 
and F, K = 28, $8, by Prob. VIII. 
by Prob. VII. 

Ruze VI. When the given fractions are of different 
denominations, firit reduce them to the ſame denomina- 
tion, by Cor. of Prob. IV. or by Prob. V., then reduce 
the fractions, now of one denomination, to a common 
denominator, by Prob. VIII.; and ſubtract the one nu- 
merator from the other, Or, reduce each of the given 
fractions, ſeparately, to value, by Prob, VI.; and ſub- 
tract the one value from the other. | 

Ex. From 31, ſubtract 4s, 


Mz Trop TI. 


L:—i$8=4351-=148. 4d. by Prob. I. and VI. 
Mross IL 
.. by Prob, V. 


and ee, by Prob VII. 
and We — = 8. 2 148. 4d. by Prob. I. nd VE. 
M ruop 


ö 
| 
7 
fl 


r 
MzTtnonp III. 


Multiplication of Vulgar Fradtiens. 


In multiplication of fractions there is no occaſion to re- 
duce the given fraftions to a common denominator, as 
in addition and ſubtraction: only} if a mixt number be 
given, reduce it to an improper fraction; if an integer 
be given, reduce it to an improper fraction, by putting 
an unit for its denominator z if a compound fraction be 

iven, pre may either reduce it to a ſimple one, or, in- 
— of the particle of, inſert the ſigu oi multiplication ; 
then work by the following 

Ruts. Multiply the numerators for the numerator 
of the product, and multiply the denomidators for its de- 
nominatot. 

Exaur. 1. JX f 

2. $X53=4X F SHEA 44. 

Note 1. If any number be multiplied by à proper frac- 
tion, the product will be lefs than the multiplicand; for 
multiplicatioa is the taking of the multiplicand as often 
as the multiplier contains unity; and conſequently, if 
the multiplier be greater than unity, the product will be 
greater than the mulriplicand ; if the multiplier be unity. 
the product will be equal to the muluplicand; and i the 
multiplier be leſs thag unity, the product will, in the 
fame proportion, be leſs than the multiplicand. "has, 

ing the muhipher to be 4 or 4, the product, in 
this caſe, will be equa] to one half or to one tlurd of the 
multiplicaud, 

F 2. Mid numbers may be multiplied without 
reducing them to 1mproper fractions, by work- 
ing as ia the margia; u ber fult multiply the 
integral parts, viz. 54 by 24; then multiply 


* the integral parts croſs-ways into their altern 
N fractions, viz. 34 by 4, and the product 27 ſet 


down; in like manner multiply 24 by 4, and 
© the product 6 likewile ſer down ; then add; and 

„ to the ſum annex ; the product of the two 
13297 fractions. 

3. In multiplying @ fraction by an integer, you bave 
only to multiply tbe nurags tor by the integer, the por- 
ung one for the denominator being only matter of form, 
And to multiply a fraction by its denomipator is to take 
away the denominator, the product being an integer, 
the ſame with, or equal to the numerator, Thus, 
Jx8=7. For zx). 

4. If the numerators and devommators of two e 
fragioos be multiplied croſs-ways, the products will be 
equal. Thus, if 3 =, then will 3X 12=gX4; for 


* 
multiplying both by 9, we bave zh, and multi- 


lying theſe by 12, we have 3 N 12=9X4q. Hence, if 
— numbers be proportional, the product of the ex- 
uemes will be equal to the product of the means: for if 


e 
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3:9:: 41212, then ; and it bas been proved, 
that 3X 12=9X4. Therefore if, of four propos tional 
numbers, any three be given, the fourth may caſily be 
found, viz, when one of the extremes is ſought, divide 
the product of the means by the given exueme; and 
when one of the means is ſought, divide the product of 
the extremes by the given mean, 

5. In multiplying fractions, equal factors above and 
below may be daſhed or dropt. Thus, 3 of 3X4 of $= 
IXZ3X3X+; and dropping the factots 2, 3, 4, both 
above and below, the product is 1. In like man- 
ner, to facilitate an operation, a factor above and ano- 
ther below may be divided by the {.me number: Thus, 
* = 
numerator for another: Thus, I NV Ar XLF=4X5 

F 

=. 
6. To take any part of a given number, is to mul- 
tiply the ſaid number by the fraction. Thus, 4 of 320 
is found thus, 4X L =>4$x 5" =4 XY =25* = 200, 
In like manner, 4 of 45h, is 4X454$=3x* =4 
* =3x=-= =*?*=304, Hence, to reduce a 
compound fraction to. a fimple one, is to multiply the 
parts of it into one another, 

7. If a multiplicand of two or more denominations be 
given to be multiplied by a fraction, reduce the higher 
part or parts of the muhiplicand to the loweſt ſpecies, 
and then multiply. Thus, to multiply 8 J. 104s. by 3, 
ſay, 8T=8X208,=160s. and 160+104=1104s. “ 
and & N11. =L. 5:13: 10. Or, 
without reducing, you may multiply the given multipli- 
cand by the numerator of the fraction, and divide the 
product by the denominator, 


Or we may exchange one 


Eau. 1. Multiply 5 by 4%. Prod. $5. 
2. Multiply 72 by ?. Prod. 643. 
3. Multiply 83 by o. Prod. 844. 


The reaſon of the rule may be ſhewn thus: J : 
for rt, and 4 of 4} is & ; and conſequently 4 © 
a 


7 18 37+ 

The truth of the rule may alſo be proved thus: Aſ- 
ſume two fractions equal to two integers, ſuch as, 4, and 
$, equal to 2 and 3, and the product of the fractions 
will be equal to the product of the integers; for A 
Sb, and 2Xz=6. 


Diviffon of Vulgar Frattions. 


Ix. diviſion of fractions, if a mixt number be given, 
reduce it to an improper fraction; if an integer be given, 
an unit for its denominator; if a compound fraction 
—— reduce it to a firpple one, and then work by 
the tollowin 
Rott. Kuhiply croſs- ways, v/z, the numerator of 
the diviſor into the denominator of the dividend, for the 
denominator of the quot; and the denominator of the 
diviſor into the numerator of the dividend, for the nu- 
merater of the quot. 


Exane. 1. 4) #(12=1lyg=1þ. 
a2. 2) a5 (SIL.Y V1 34" 
— * 1940 dy wa 
4” 41)» 18111 


Ls 


ae 1. Iaſtead of working diviſion of fractions as 
taught above, you may invert the diviſor, and then mul- 


riply it into the dividend. Thus, in Example 1. inſtead 


3)#{(t3, you may lay, Ie ii. 

2. If any number be divided by a proper fraction, the 
quot will be greater than the dividend: for in diviſion 
the quot thews how often the diviſor is contained in the 
dividerd; and ccnſequently if the diviſor be greater than 
unity, the quot will be leſs than the dividend ; if the di- 
viſor be unity, the quot will be equal to the dividend ; 
and ii the divifor be Jeſs than unity, the quot will, in 
the ſame proportion, be greater than the dividend. Thus, 
ſuppoſing the diviſor to be r, or 4, the quot in this caſe 
will be double or triple of the dividend, 

3. To divide a fraction by an integer, is only to mul- 
tiply the integer into the denominator of the fraction, 
the numerator being continued. Thus, 7) 40. 

4. A mixt number may ſometimes be divided by an 


integer, with more eaſe, in the following manner. Di- 


vide the integral part of the mixt number by the given 
integer: and if there be no remainder, divide likewiſe 
the fraction of the mixt number by the given integer, and 
annex the quot to the integral quot formerly found. 
But if, in dividing the integral part, there happen to be 
a remginder, prefix this remainder to the fraction for a 
ixt number; which reduce to an improper frac- 
then divide the improper fraction by the given in- 
r, andannex the quot to the integral quot formerly 
found, Thus, if it be required to divide 154 by 8, 
ſay, 8) 15(1, and 4 remains; which 7, prefixed to the 


fraction, gives 74+ for a new mixt number; and this, re- 


duced to an improper fraction, is , and 8) * (4: fo 
the complete quot is 4+. | 

5. If the factors of the numerator and denominator 
of the quots, inſtead of being actually multiplied, be 
only connected with the ſign of multiplication, it will be 


eaſy to drop ſuch factors, above and below, as happen 


to be the ſame, thus: 4)# of 1 88 


=+}, Or a factor above and below may be divided by 
. 
the ſame number thus: (A- Or 
the factors of the numerator of the quot may be ex- 
X5__5X3_5 

changed, thus : (= = = 23 A* | 

6. To divide an integer by a fraction, is to divide the 
product of the denominator and integer by the numerator, 


thus} $8 (=2==5x2= 10, 


7. If the diviſor and dividend have the ſame denomi- 
nator, you have only to divide the numerator of the di- 
vidend by the numerator of the diviſor, thus: 4)4(=+ ; 


8X3 

for 0 (881 

8. If a dividend of two or more denominations be 
given to be divided by a fraction, reduce the higher part 
or parts of the dividend to the loweſt ſpecies, and then 
divide, Thus, to divide 61, 94s. by 3, ſay, 61.= 
6X208.=120; and 120+94=1294s.=*3*; and 
I ( l 145 144. 
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Or, Divide the given multiplicand by the numerator 
of the fraction, and multiply the quot by the denomi- 
nator, d 
Exaur. Divide L. 246 : 16: 8 among four men, 
A, B. C, D, ſo that A, B, C, may have equal ſhares, 
and D only two thirds of one of their ſhares, | 

1 +1+1+3=4+3+4+3=3z 

C 

11) 276 16 8 (25 3 49 3275 10 A 

X* 3275 10 B. 
Nenne 6 0 
X 22 50 6 8 D. 
Proof 276 16 8 - 

The reaſon of the rule will appear by conſidering, 
that the method here uſed is nothing elſe but the redu- 
cing the diviſor and dividend to a common denominator, 
and then dividing the one numerator by the other. Thus, 
4) + (3, for reducing the diviſor and dividend to a com- 
mon denominator, we have ) Fr (=$. 

The truth of the rule may alſo be proved by aſſuming 
two fractions equal to two integers, ſuch as, 4 and . 
equal to 2 and 4, and the quot of the fractions will 
equal to the quot of the integers. Thus, 5) (4 
2, and 2)4(2, | 


The Simple Rule of Three in Vulgar Fraftions. 


The queſtion is ſtated as formerly taught in the rule 
of three. The extremes muſt be of one denomination. 
Reduce mixt numbers and integers to improper fractions, 
compound fractions to ſample ones, and then work by the 
following rule, vis. f 

Multiply the ſecond and third terms, and divide the 
product by the firſt term; that is, multiply the numera- 
tor of the firſt term into the denominators of the ſecond 
and third, for the denominator of the anſwer ; and mul- 
tiply the denominator of the firſt term into the numera- 
— of the ſecond and third, for the numerator of the 

wer. x 


I. Direct. 
Quesr. If > yard coſt 41, what will An yard coſt ? 
„ : 


If : 4 :: *. 


3xX8X10 3X2X10 3X2X2 2X2 


u. Leffe 


Qurs r. If + yard of cloth that is 2 yards wide, will 
make a garment, how much of any other cloth that is 
+ yard wide will make the ſame garment ? 

Bread. len. Bread, 


$: 11 4. 
ML 
rr — {=24 yards, 
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The Compound Rule of Three in Vulgar Frocf ions. 


r. If 2 acre of graſs be cut down by 2 men in 
3 — 1 . cut down by 6 men in 


3 + days? 
— » acr., men, 
834114. 1 

3X3X60__ 3Xbo 3X15 _, 
Anf. = = ISm4 2114 er. 

4X4X3 4 Tp 
40 Die KCK 3X3X5 _,, _ 
1 2X2X4X1X3 "AX2X4 2X2 * 


113 acres, 


CHa?P. I. RuLzs or PRACTICE. 


- Wann the firſt term of a queſtion in the rule of three 
happens to be unity, the anſwer may frequently be found 
more ſpeedily and eaſily than by a formal ſtating or work- 
ing of the rule of three; and the directions to be obſer» 
ved in ſuch operations are called Rules of Practice. 
- The rules of practice naturally follow the doctrine of 
fractions, the operation being nothing elſe but a 
wplying the number whoſe price is required, by ſuch 
a fraction of a pound, of a ſhilling, or of a penny, as 
denotes the rate or price of one. | 
Thus, if the price of 24 yards, at 63. f d. per yard, 
be demanded, the anſwer 1s found by multiplying 24 by 
t: the fraction of a pound equivalent to 68. 8d, viz. 
Ns. w=y | 
Hence, it is obvious, that to multiply a number by a 
fraction whoſe numerator. is unity, is to divide the ſaid 
number by che denominator of the fraction. Bur if the 
numerator of the fraction be not unity, you muſt firſt 
multiply the given number by the numerator, and then 
rate be 133. 4 d. l. rhe price of 24 i 
ſaying, X3=%=161. ; or take: of the given num- 
ber _ : 4 * 5 
When raction _— rate happens to 
compound, the product or anſwer is found by dividing 
the given number by one of the denominators of the 
compound fraction, the by another, and the next 
uot by the third, Oc. Thus, if the rate be 2 far- 
x roo. A of %u of %. the price of 1440 yards is 
found by ſaying, *5*=720, and **=60, and 73=g 1. 
When the rate is expreſſed by two or more ſimple 
ſractions, connected with the ſign +, the product or an- 
ſwer is found by dividing the given number ſucceſſively 
by the ſeveral denominators, and then adding the quot. 
Thus, if the rate be 35.= ++! the price of 80 
path ia found by ſaying, $2 $%=4, and 8+4= 
121. | _ 
The fractions equivalent to any number of farthings 
under 4, to any number of pence under 12, and to any 
number of ſhilhogs under 20, arc cchihited in the fol- 
lowing tables. ED | 
ot. I. 


No. 17. 3 


0 K. 393 
| 7 Þ © 55 IN 
Farthings. | of a penny. | of a ſhilling. | of « pound. 
1 2 F 17 gore fs 
2 * 0 * — * 
3 7 SE 7 Lafee 
TABLE I. TABLE III. 
Pen ſeſ « fhill. . d. of a pound. . d.|of 4 pound. 
I * I "5 9 31 
1+ o 1 8] ve 10 {eg Ors 
2 |& 2 |% 11 pt 
3 |z 26|+ 12 [Vr or 
+ T 3 ip Tao 13 TS 2 
5 |ats 3 4 * 13447 
6 |z 4 Ir ord 14 [Ts 
7 4+; [re, fg|i15s [wits ors 
1 1 6 *** 16 T5» of 
9 [3+ 6 804 17 [+8 
10 |3+4 7 [ 118 E 
in II ||8 err [ig | 74% 


The fractions in Table II. become compound frac- 
tions of a pound, by anne xing (of %) to each of them. 
Thus, 1 d. is Ir of 20 J.; 5 d. is J of ef l. 

c. 


The variety that occurs in the rules of practice ariſes 
chiefly from the different rates, or prices, of one thing, 
as a yard, a pound, an ounce, &c. and may be reduced 
to the eight caſes following, vis. 

The rate may be, 1. Farthings ander four, 2. Pence 
under twelve, 3. Pence and farthings. 4. Shillings 
under twenty. 5. Shillings, pence, and farthings. 6. 
Pounds, 7 Pounds, ſhillings, pence, and farthings. 
8. The given number may of igtegers and parts. 

Cast I. When the rate is farthings, under four. 

Rurts. Divide the given number by the denominator 
of the fraction denoting the rate, as contained in Tab. I 
viz. if the rate be 1 or 2 farthings, divide by 4 or 2, 
the quot will be pence; and the remainder, in dividing 
by 4, will be farthings, and in dividing by 2, it will be 
1 halfpenny : then divide the pence by 12, che quot will 
be ſhillings, and the remainder pence. laſtly, divide the 
ſhillings by 20, the quot will be pounds, and the re- 
mainder ſhillings. But if the rate is 3 farthings, firſt 
multiply the given number by the numerator 3, and then 
divide as above directed. 


| Ex. 1. . 
44859, at 1 f. 4] 8347;at 2f, 
— f. wi 417344. 
0 1o[1t—2d 4 37-9 d. 

1.8 1 24 47 7 9 


Cas II. When the rate is pence, under twelve. 


Rort. Divide the given number by the denominator 
of the fraction denoting the rate, as contained in Table 
II. and you have the anſwer in ſhilliags ; which reduce 
into pounds, by dividing by _ 

5 


Er. 1. 


| 

: 

19 
j 
— 3'8 
+58 
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| Ex. J. . 
„ 818, at 1d. 7 5316, at 2 d. 4 
e Ged.. 1 Buſs 
a —— al 
5 24 8 i IL. 44 6 


Mete, The remainders at the firſt diviſion in the 2 


bove examples are the ſame with the rate. Thus, in 
Ex. 1. every remainder is 1d, | 

Cave 8 When the rate is pence and farthings. 

Rurx. ecke ke muſt be ſome aliquot part of a 
ſhilling ; 4 5 at the ſame time, the farthings ſome aliquot 
part of the pence; and if they be not ſo given, divide 
the pence into to or more ſuch parts, ſo as the farthings 
may be ſome aliquot part of the loweſt divifion of the 
pence, Then, beginning with the higheſt diviſion of 
the pence; divide by the denominators of the fractions 
denoting the aliquot parts, 


81 


| | Fx. 1. [ | Ex, 2 2. 
16.|r's) 532, at 14 d. ]| 14. [, 1753, at 12 4 d. 
1/44 44-4 | 1401 1461 
7 444973 73—0F 
2-555... e 21er 
iK l L. 10 19 1 


Exrlic arion. 


In Ex. 1. work firſt for 1d.; which being 2, 8. di- 
vide the given number by the denominator 12, and 
quot is ſhillings, and the remainder pence ;; then, be- 
cauſe 1 farthing is 4 d. divide the former quot by 4, and 
the. ſum of the quots is the price in ſhillings ; which di- 
vide by 20. 

Ia Ex. 2. the rate 14 d. being an aliquot part of a 

2 the ſecond method is ſhorter and better than the 
fr 
Cas IV. When the rate is ſhillings under twenty. 
- Rove. © Muttiply the given number by the numerator 
of the fractions 'contained- in Tab. III. and divide the 
product by the denominators. Or, inſtead of this ge- 
neral rule, take the two particular ones following. 
1. If the rate be an even number of ſhillings, multiply 
the given number by half the number of ſhillings in the 
rate, always doubling the right-hand figure of the pro- 
duct for ſhillings, and the reſt are pounds, 

2. If the rate be an odd number of ſhillings, work for 
the next leſſer even number of ſhillings, as above; and 
for the odd ſhilling take yy of the given number, 

: ExAur. 1. When ths rate is an even number of ſhil- 
ings. 


Ex. 1. | Ex. 2, 
436, at 25. 127, at 48. 
I 2 
I. 43. 32% L. 25, 8%. 


2. Men the rate is an odd number — 


Xx. 10 | * * wa Ex. 93. \ 280 d 
635. at 18. 422, at 3 $. 
59.C Y L385 80 Wr 
1 44 L. 31, 158. bf SS & 16 42 4 ** . 
21 2 
Li. 63, 68. 


Note 1. The reaſon of multiplying by half the num- 
ber of ſhillings in the rate wilf Appear by conſidering, 
that theſe are. the numerators of the fi s denoting 
the rate. Thus, 2 8. is 471. and 4 8. is Fg I. and 68. 


is gl. and each unit in the product is two ſhillings. 


The diviſion by the denominator 10 is performed by cut- 
ting off the right-band figure of the product, and the fi- 
gure ſo cut off is the remainder ; and as each unit in the 
remainder is two ſhillings, the double of them is the re- 
mainder in ſhillings. . 

Note 2. From Ex, 1. we may learn, that when the 
rate is 28. the price is found by doubling the right-hand 
f6gure of the given number for ſhillings, and the other fi- 
gure or figures are pounds. 

Note 3. In Ex. 2.' the price may alſo be had by ta- 
king + of the given number; and in d way ovety re- 
mainder will be 48. 

Note 4. By reverſing the ton from the price 
and any even rate given, we may readily fnd the y_ 
of goods, viz. Multiply the price by 10; that is, to 
S price annex a Cipher, and Gvidychy prota —_— 

e rate, 

Ex. 1, How many 8 - 145. may be bought 
for 49 J. 7)490(70 yards. | | 
x. 2. —— may be bought 
for 5001. ? 5000(1250 gallons, Anſ. 

Cast V. hen the rate is and pence, or 
— _ and farthings. 

Rur Ir the rate be ſhillings and pence which 
make an aliquot part of a pound, divide the given num- 
ber by the —— of the fraction denoting the rate; 
the quot is pounds, and each n 
qual to the rate. 


r: | | 
= 354» at 18, 8 d. | 4 
29, 10. » 
Ex. 2. 
4] 443, at 28. 6d. 
U. n 


Rur II. If the rate be no aliquot part of a pound; 
but may be divided into ſuch parts, divide it according: 
Iy, work for the ro feparately, and then add. 

Ex. 2. 


427, at 8 8. $40, at 5. 
6 d. | L 44. 
63. 128 2 33. 4d. 90 
"oy W777. 0 | 28. 54 
181 9 6 | 144 
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© Rv1»-HI, + If the rate be no aliquot part of a pound, 
and cannot readily be divided into ſuch parts, divide it 
into parts whereof one at leaſt may be an aliquot part of 
a pound, and the ſubſequent part, or parts, each an ali- 


quot part of ſome prior part. 
| Ex. 1. Ex. 2 
35006, at 1 8. 3d. 915, at 18. 
| 10% d. 
18. 175 6 
3d. 43 16 6 18. 4 15 
6d. 4 8 728 
L. 219 2 6 3444 1 3 9 
8 11d. 4 11 10% 
x | L. s 18 14 


Casz VI. When the rate is pounds. 
Rur. Multiply the given number by the rate, and 


the product is the price in pounds, 
Foe <2 Ex. 2. 
42, at 21. 13, at 8 l. 
L. 84 L. 104, 


Cass VII. When the rate is pounds and ſhillings, 
or pounds, ſhillings, pence, and farthings. 

Ruus I. If the rate be pounds and ſhillings, multi- 
ply the given number by the pounds, and work for the 
ſhillings as in Caſe IV. 7 


Ex, I, Ex. 2. 
11. 46, at 1 l. 48. 82, at 41. 108. 
48. 91 
— 41.] 328 
L. 55 4 108. 41 
| L 369 


Note. When the rate is more than 1 1, and lefs than 
21. as in Ex, 1. we have no occaſion to draw a line un- 
der the given number, it being eſteemed ſo many pounds, 
and the parts for the ſhillings or pence are added up 
with it. 

Rurts II. If the rate be pounds, with ſhillings and 
pence that make ſome aliquot part of a pound, or are di- 
viſible into aliquot parts, or into ſhillings and ſome ali- 
quot part or parts; then multiply the given number by 
the pounds, and work for the ſhillings and pence as in 
Caſe V. Rule I. or II. 


Ex. Is | 
54, at L. 31226. 


Ex. 2. 
43, at L. 53:4. 


51. 
38. 4d. 


162 
5 2 


55 215 
28. 6d. TS... 


L.168 15 | L.222' 3 4 
Ruta III. If the rate be pounds, with ſhilli 
pence, and farthings, that cannot readily be reſolved in- 
to aliquot parts of a pound ; multiply the given number 
by the pounds ; and then work for the ſhillings, pence, 

and farthings, as in Caſe V. Rule III. 


21. 


o 
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| Ex. 1. | | E. 2. 

11. 213, at 11. 138. 37, at 3 l. 8 8. 
| d. 104d. 
108. 106 10 

ws 24:6 31] 111 

18. 10 13 68.] 11 2 

3d. 2 13 3 28. 6d. 4 12 6 
13d.j 1 6 7+ 3d, 9 3 p 

= | 1d. . . 
L. 355 8104 || 3d. 91 
L. 127 7 72 

Cass VIII. When the given number conſiſts of in 


tegers and parts. 

RuLts. Work for the price of the integers as alrea- 
dy taught; and for the part or parts, take à proportional 
part or parts of the rate. | 


Ex. r. | | Ex. 2. 
Yards. | Yards. 
' 120%, at 68. 8d. 116%, at 4s. 6d: 
per yd. "per yd. 
6s. 8d.] 240 23. 6d.] 14 10 
+ yd. 0 1 26.11 22 
x yd. fs; watch 
L.240 1 8 — 
L. 26 4 9 


An operation in the rules of practice may be proved 
by running over the ſeveral ſteps a ſecond time, by 
working the ſame queſtion a different way, or by the 
rule of three. 


Cuare, XI. Of Decinals 
I. Notation, 


A Faacrion having 10, 100, 1000, or unity with- 
any number of ciphery. annexed to it, for a denomina- 
tor, is called a decimal fradtion ; ſuch as, , 1 


„den- 

In decimal. fractions, as in vulgar, the denominator. 
ſhews into how many parts the unit or integer is divi- 
ded, and the nnmerator ſhews how many of theſe 
parts. the fraction contains. Thus, if the fraction be 
1%» the unit is. divided into ten equal parts, and the 
fraction contains nine of theſe parts; and conſequently, 
if the unit or. integer be à pound Sterling, the value of 
ſuch a fraction is eighteen Killings 

We may conceive the denominator of a decimal 
fraction to be farmed by dividing the unit into 10 equal 
paris, and each aof theſe parts into 10 other equal parts, 
each of theſe again into 10 other equal parts, and fo on, 
as far as neceſſary ; and hence a —— fraction will 
always be ſo many tenths, or ſo many tenths of %. or 
ſo many tenths of % of %, &c.; and by reducing the 
compound ſraction to a ſimple one, we have the decimal. 


Thus, h of , of = dor 
o Ot x 15 = 200% ot 
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Or we may conceive the denominator of a decimal 
to be formed by the continual multiplication of unity 
into 10, as often as there are ciphers in it. Thus, 
1X10=10, and 1X10 X10=100, and 1X io Xx lo x io 
= looo, Cc. And becauſe the fractions , , . 
che. have the higheſt numerators poſlible, it is plan, 
that the number of ſigures or places in the numerator of 
a decimal can never exceed the number of ciphers in the 
denominator. 

It is uſual to write down only the numerator of a de- 
eimal fraction, omitting the denominator ; and when 
the numerator has the lame number of figures or places 
as the denominator has ciphers, it is done by writing 
down the figures of the numerator, and prefixing a point, 
to diſtinguiſh them from a whole number. So yy is writ- 
ten thus, .7 ; and FF is written thus, . 25. The point 
thus prefixed is called the decimal pint. 

But when the numerator has not ſo many figures or 
places as there are ciphers in the denominator, the de- 
fect is ſupplied by prefixing a cipher for every _ 
wanting, and then placing the decimal point on the left. 
So dr is written thus, . 03; and udn thus, .0075 ; 
and ode thus, .0005. 

From this manner of notation, it is eaſy to read 8 
decimal, or to know its denominator, viz. imagine 1 
to ſtand under the decimal point, and a cipher under 
every decimal place. Thus, .9 is , and ,48 is 5 
and ,05 is ;$g, and .007 is ron, and . 0036 is 

5 
2 — it is plain, that decimals, like integers, de- 
creaſe from the left to the right, and increaſe from the 
right to the left, in a decuple proportion. On the con- 
trary, any decimal figure, by being removed one place 
toward the left, becomes ten times greater. 

An integer, by annexing ciphers, is raiſed to higher 

laces on the left, and may by this means have its value 
increaſed to infinity, On the other hand, a decimal, 
by preſixing ciphers, is depreſſed to lower places on the 
right, and may by this means have its value diminiſhed 
to infinity. 

Ciphers annexed to decimals do not change the va- 
lue of the decimals. Thus, . 50g 5, and . 500 5, for 
50 ris ο = 5 and 28 = = +Fo 

Decimals may be reſolved into conſtituent parts, and 
the parts may be read, ſeparately, thus, 847 =8 + 
0.4 + .007 = +355 - 7 82 

In decimals the ſigure next the point, being the ſirſt 
decimal place, is ſometimes called primes, and the ſe- 
cond figure from the point is called ſeconds, the next 
thirds, &c. Thus, in. 875 the figure 8 is primes, 7 is 
{cconds, and 5 is thirds, 

From this brief account of the nature of decimals, 
it follows, that the manner of operation in decimals 
will be the ſame as in whole numbers; and alfo. that 
the ſame number may be differently expreſſed, accor- 
Ang as the integer is choſen, Thus, the time ſince our 
Saviour's birth may be written thus, 1969; or thus, 
176.9; or thus, 17.69; or thus, 1.769; or thus, . 1769, 
according as one year, a decad, a century, a chihad, 
or myriad, is uſed as the integer. Hence ariſes the 
{yperior excellency of decimal arithmetic, above every 
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other ſort of numerical computation z-, as will appear 
in the ſequel. ” 


Il. Reduttion of Decimatr. 


Pros. I. To reduce a vulgar fraction to a decimal. 

Rurte, To the numerator of the vulgar fraction affix 
a point or comma, then annex a competent number of 
ciphers, and divide by the denominator ; the quot is the 
numerator of the decimal, and the cyphers annexed ſhow 
the number of decimal places. 

Examy. I. Reduce £ to a decimal? 

Here to the numerator 1 annex one cipher, 2)1.0(.5 
and dividing by the denominator 2, the quot 10 
is 5, and o remains; and becauſe a ſingle ci — 
pher only was annexed to the numerator, the (o) 
decimal numerator will conſiſt but of one fi- 
gure, namely 5; to which, therefore, prefix the deci- 
mal point. So f. 5. 

Hence appears the reaſon of the rule; namely, 
2: 1: 10: f; that is, as the vulgar denominator to 
the vulgar numerator, ſo is the decimal denominator to 
the decimal numerator. - 

Exame, II. Reduce 4 to a decimal. 

To the numerator 3, annex two ciphers; 4)3.00(.75 
and, dividing by the inator, the quot 28 


gives 75 for the numerator of the decimal, —— 


two ciphers having been annexed, So 20 
12.75. 20 
{0) 
Though ciphers may be annexed at pleaſure, yet it 
is the ciphers uſed that determine the number of de- 
cimal places in the quot; and at firſt it is ſufficient to 
annex ſo many as ſerve to complete the firſt dividual, 
leaving-room to annex more as you proceed in the ope- 
ration; or rather annex the other ciphers to the remain- 
ders, without giving them a place in the dividend, 
The firſt dividual alſo ſhows whether ciphers ought 
to be 1 to the quot, and how many. Thus, if 
the firſt dividual take in only one of the annexed ei- 
phers, the figure put in the quot is primes, and no Ci- 
pher to be prefixed, If the firſt dividual comprehend 
two of the annexed ciphers, the figure put in the quot 
is ſeconds, and one cipher muſt be prefixed, If the 
firſt dividual comprehend three of the annexed ciphers, 
the figure put in the quot is thirds, and two ciphers muſt 
be prefixed, G. Hence, in reducing a vulgar frac- 
tion to a decimal, the natural and eaſy way is, to place 
firſt the decimal point in the quot, and after it a cipher 
or ciphers, or the quotient - ſigure, as the firſt dividual 
directs, 4 
In reducing a vulgar fraction to a decimal, if o at laſt 
remains, as in all the above examples, the decimal is 
preciſely equal ro the vulgar fraction, and is called a f- 
nitꝭ or terminate decimal, 
In finite decimals, the denominater is always ſome a- 
liquot part of the numerator increaſed by annexing ci- 
— and ſuch decimals rake their riſe from. vulgar 
ractions whoſe denominator is 2 or 5, or ſome power of 
. 2 or 
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2 or 5, or the product of ſome of their powers. 
Chap? XII. , Chap. III. : * 
The powers of numbers are ſometimes expreſſed by 
indices or exponents placed at the corners of the num- 
bers. Thus, 2“ ſignifies the ſecond power of 2, and 5? 
ſignifies the third power of 5; and 10 ſignifies the fourth 
wer of 10, &c. The index of the root or firſt power 
is ſeldom expreſſed, | 
Any power of 2 multiplied into the like power of 5 
gives a product 55 to the ſame power of 10; as ap- 
e 


pears from the following ſpecimen of the powers of 2, 
$, and 10. 

C2 1 5= *] 2X 5=10'= 10 
42 a=" mel 2510 100 
2 B|g*= rag] 8X 125=10)= 1000 
2*= 16|5*= 625] 16X 625 2 10“ 10000 
25= 33215 . 3125 32X 3125=10*' = 100000 
2 64|5*=156251! £4Xt5625=10®= 1000000 
2? =128|5” =78125 128X78125= 107 = 10000000 
_ Se: &c. | c. 


The product of two different powers of 2 and 5, is e- 
qual to the product that will ariſe by raiſing 10 to the 
power denoted by the leſſer given index, and then multi- 

lying this power of 10 into chat power of the other num 

r which is denoted by the difference of the two given 


exponents, © Thus, 

2*X5* =64X25=10*X2*=100X 16= 1600 

2* X5*=4X15625=10* X5*=100X 625 =62500 

From theſe remarks it. is eaſy to perceive, that 2 or 
5, or any of their powers, or product of their powers, 
will meaſure 10 or its powers, viz, 100, 1000, Cc. 
or their multiples, ſuch as, 20, 200, 2000, &c. 30, 

oo, 3000, Gc.; and ſuch every numerator becomes 
y having ciphers annexed; and therefore 2 or 5, or 
their powers, or product of their powers, uſed as a de- 
nominator, will divide any numerator with a competent 
number of ciphers annexed, and leave no remainder ; 
and conſequently the decimal thence reſulting will be 
ite, 

If the numerator of the vulgar fraction be unity, and 
the denominator any ſingle power of 2 or 5, there will 
be as many decimal places in the quot as there are units 
in the index of the given power, Thus, 16=2* gives 
a decimal of four places, viz. vr = . 0625; and, 125 
=5* gives a decimal of three places, viz. yr. oog. 

When the denominator is the product of like powers 
of 2 and 5; in this caſe, ſuch a product being equal to 
the like power of 10, and any power of 19 being equal 
to 1, with as many ciphers annexed as there are units in 
the index, it follows, that there will ſtill be as many de- 
cimal places in the quot as there are units in the index, 
either of 2, of 5, or 10. Thus, BX125=2"! X 5? 
=10'=1000, gives a decimal of three places, viz. 


Torg = .001. 
"When the denominator is the product of different 
powers of 2 or 5, find what power of 10, and what 
wer of 2 or 5, upon being multiplicd, will give the 
ame product, as is taught above; and the ſum of the 
= TY the number of decimal places; thus, 
Vor. I. | | 


No. 17. 3 
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2*X5*=10' x2; and the ſum of the indices, 2+ 4 
= 6, gives the number of decimal places, viz. 48 = 
00062 5. 

And, in general, to find what number of decimal 
places any fuch vulgar ſraction will give, divide the de- 
nominator dy 2, 5, or 10, till the laſt quotient be 1, and 
the remainder o; and the number of diviſors ſhews 
the number of decimal places. Thus, „y gives a deci- 


2)2)2) : 
mal of four places; for 2)16(8(4(2(1- And r gives 


$)$ 

a decimal of three places; for 5)125(25(5(r. Ard 
hg og a decimal of three” places; for 10)10c0 

10) to 
(100{10{t. And 4 g55 gives a decimal of fix places ; 

10) 2) 2)2)2) | | 

for 10)1600(160(16(8(4(2(1. | 

If the denominator of « vulgar fraction be neither 3. 
nor 5, nor any of their powers, nor product of their 
powers, ſuck. a denominator will got divide the nume - 
rator with annexed ciphers without a remainder ; and 
the decimal thence reſulting is called infinite, or inter- 
minate. | 

Of infinite or interminate decimals, there are two 
ſorts, For ſome conſtantly repeat the ſame figure ; and 
are called repeating decimals, repeaters, or fingle rep+- 
tend;, Others repeat a circle of figures ; and on that 
account are called circulating decimals, circulates, or 
compound repetends. 

Exaur. III. Reduce + to a decimal. 


Here the remainder being ſtill the ſame, 3)1.o(.z 
viz. 1, the ſame figure will conſtantly be te- 9 
peated in the quot. * 

I 


Repeating decimals are of two kinds: viz. ſome con- 
fiſt only of the repeating f6gures, ſuch as the examples 
above; and theſe are called pure repeaters ; others have 
one or more digits or ciphers betwixt the decimal pain: 
and the repeating figure; and theſe are called mixi re- 
peaters ; and the digits or ciphers on the lett of the re- 
peating figures are called the finite fart of ſuch deci- 
mals, 

Pure repeaters take their riſe from vulgar fractions 
whole denominator is 3, or its multiple 9; and are but 
few in number. : 

Mixt repeaters derive their origin from vulgar frac» 
tions whoſe denominator is the product of 3 into 2 or 
5, or into ſome of their powers, or product of their 
powers; and ſuch denominators may be conſidered as 
the product of two component parts, whereof one is 2 
or 5, or ſome of their powers, or product of their powers; 
and hence the finite part. The other compancnt part is 
3; and hence the repeating figure, 

Exaur. IV. Reduce o to a decimal. 

Here the repeater is mixt, the ſini t 1604-01-28 
being 2, and the repeating figue 6. 30 


10 


3 H 


298 


We now reſolve ſuch denomivators into their compo» 
vent parts, and divide the qumerator by one of cheſe 


parts, and then divide the quot by the other. Thus, 
215=5X3- b 
5)4-0{.8 and 3).2(.28 
4.0 6 
(o) 20 
b 18 
(2) 


The number of places in the finite part of a mint re- 


peater may be aſcertained from the number of units in 
the index of the powers of 2 or x. 

And, univerſally, to fiad the number of places in the 
tinice-part of ſuch fraftions, divide the denominator firſt 
by 3, aud then divide the quot by 2, 5, or 10, till the 
taſt quot he 1, and o remain; and the number of divi- 
ſors,. excluding 3, ſhows the number of places in the f- 
nite part, | 

Lanes decimals are uſually marked by a daſh 
through. the right-hand figure, as in the exam - 
bove: But ſome chuſe to mark them by a point ſet over 


the repeating figure, thus, 3, . 26. The remainder 
where the repetition begins is commonly marked with 
an aſteriſk. h 

Becauſe any quotient multiplied by the diviſor repro- 
duces the dividend, it follows, that any decimal multi- 
plied by the denominator of the vulgar fraction from 
which it refulred, will reproduce the numerator with the 
anne xed ciphers. Thus, if .75, the decimal of 4, be 
multiplied by 4, it will reproduce the numerator 3 and the 
1wo 2 ci — ——— 

Now, the given deci to a repeater ; 
fach as +, reſale from the vulgar fraction 1 17 the 
repeating decimal be nwhiplied by the denominator 3, 
it will, by carrying at 9 on the right hand, reproduce 
the numerator 1 with the annexed In like man- 
ner, if the repeater . =, be muluphed by 3, it will, 
by carrying at 9 os the right hand, reproduce the nu- 
merator 2 with the annexed cipher, Again, if the repeater 
TJ, be muſtiphed by the denominator 9, it wilt, by 
carrying at 9 on the right hand, reproduce the numera» 
tor 1 with the annexed cipher. And, if the mixt re- 
peater . 20 = . be mukiplied by the denominator 1 5, 
it will, by carrying at 9 on the right hand, reproduce 
the numerator 4 with the two annexed ciphers. | 

From thefe remarks we may conclude, that the right- 
band fipnre of every repeating decimal is ninth parts: 
and the ſame truth may be evinced by reſolving the de- 
cimal into its conſtituent parts, in the following manner. 

The vulgar fraction 3 reduced to a decimal gives 
47, &.; and this r reſolved into decimal confti- 
went parts, becomes ve + +55» Ge. to infinity. 
But if we eſteem the right-hand bgure to be ninth-parts, 


we have Jg +30f eb yo + 22, = 1992=2, 
the given 205 fraction. And —_ cl nk} ved 
J gives of 7, ſo g gives $9; that is, Py=$=1., And, 
umverfally, a ſeries of nines infinitely continued is equal 


to unity in the place on the left hand; thus, . 599 


ff IE 


11 and =.1; and ,oofy = . or. and 34. 900 = a5. 
l be aſcertained the value 52 2 
feries deeraing in a dee uple 9 Thos, 5 + 
_— — c. . vs + r3> + 35> Sr. 

the denomin tor of a vulgar fraction be neither 2 
nor 5, nor any power of 2 or 5, nor any product of 
their powers; nor 3, nor g, nor any product of 3 into 
2 or 5, or into ſome of their powers, or product of 
their powers, the decimal reſulting from ſuch a vulgar 
fraction will circulate, 

Cireulates, like repeaters, are of two forts, viz, pure 
and mixt. A pute circulate conſiſts of the figures of 
the circle only; as og. og. Sc. or 18, 48, Cc. A 
mixt circulate has a finite part betwixt the decimal point 
and the figure that begias the circle; as . 0, 45, 45. 
Gc.; or . 3 142857, 142857, &c. Some chule to 
diſtipguiſh the foite p=zt from the circle, and one circle 
from another, by a comma, as above, Others daſh the 
firſt and laſt 6gure of the circle, It is likewife uſual to 
mark the remainder where the new circle begins, by af- 
kxing an aſteriſk. 


Enamyr. V. Reduce Y to a decimal. 
The denominator 11 gives 4 pure 11). 00. D. oo. 
circle of two figures, 99 
® 100 
$9 
1 
Tx = -18, 18, r 63. 63. 
N 2, 2). [„. 2, 72, 
. 36, 36, 2.81, 81, 
r 45, 45. Ty = +9O, 90, 


* 2 84, $4» 

I+ is eaſy to perceive, that if any of the vulgar frac- 
tions in the above ſpecimen have both its numerator and 
denominator multiplied by 9, there will ariſe a new vul- 
gar fraction of the ſame value, whoſe numerator will be 

figures of the circle, and its denomirater the like 
dumber of g's. Thus, 
3X9 7x9 
1 rg ID and I xg m0» 
As the denominator 11, whereof EY <a. 
gives a pure circulate of two — any na- 
tor, whereof 999, or 9999, or 99999. Se. are multi- 
ples, will give à pure circulate of three, four, five, Cc. 
; that is, of as many places as there are g's in 
the multiple. And ſuch denomipators are all the prime 
numbers, except 2, 3, and 5, vis. 3, 11, is 17, 19. 
23, 29, 31, 37, 41, Sc.; alfa their 1 into 
viz. 21, 33, 39, 51, 57, 69, Sc. Such too are 
the powers of 3, except 3 and 9, viz. 27, 81, 243» 


72g, 2167, Ge. 

reaſon is plain: for if any diviſor, as 39, divide 

999» without a remainder, it will alſo divide 1000, and 
ave a remainder of 1, to begin a new circle. 

To find how many places the circk will conſiſt of, 
divide a competent number of g's by any of the above 
denominators, continuing the operation till o remain ; and 
the number of 9's uſed will ſhaw the number of _ 

us, 


11 


Thus, 77292224 fir places, Thus, 27) 99g three places. 
142857 37 | 
The — — of f gures in « circle, when ſome power 
of 3 is the denominator, may alſo be found thus: Di- 
vide the given denominator by 9, and the number of o- 
nits in the quot will be equal to the number of figures in 
the _— Thus, 9)27(3 places. Thus, 9)81(9 


places, &c. | 

If 3 divide a repeater whoſe repeating figure is not a 
multiple os the quot will be a pure circulate of three 
mo us, 3).111(.037, and 3).g55(-185, and 

777-259. 
: ifs divide a pure circulate, the circle not being a 
multiple of 3, the quot will be a pure circulate of thrice 
as many places as the circle of the dividend. Thus, 

+037,037,037( 012345679. i 
9 xt Gre Jak 2 riſe from fractions whoſe 
denominators are the prime numbers 7, 11, 13, 17, 19, 
23» 29, Cc. multiplied into 2, 5, or 10, or into tome 
their powers, or product of their powers. 

Exaur. VI. Reduce & to a decimal. 
28)9.0(.32,142857,14 e denominator 28= 7 N 

84 2X2, gives a mixt circulate, 

conſiſting of the finite part 32, 


60 and a circle of fix figures or 
56 places, whoſe ſum is equal to 
— the product of g into half the 
40 number of figures ; that is, 9X3 
28 =27. 
120 
112 
$0 
56 
240 
224 
»60 
740 
200 
196 
0 
40 
28 
— 
120 
112 
8 
The number of bath in the finite part and in 
the circle, may be aſcertained thus : Divide. the deno- 
minator. of the vulgar fraction by 10, f, or 2, as often 


T. ©: 0: © F- 1 


C K. 399 
. 
. „ 10):05c0(20;0(205(41;; 41 
(2439s and c —_— you may contlude, that the 
nite part will conſiſt of three places, and the circle of 
hve, : 

Univerſally, any vulgar fraction being given, we may 
determine whetLer the decimal thence refuking will be 
ſaite or infinite ; and if infinite, whether pure or mixt; 
with the number of places, Oc. in the following manner. 

Reduce the given vulgar fraQtion to its loweſt terms, 
then divide the denominator by 10, 5, cr 2, as often as 
poſhble ; and if the laſt quot be unity, without any re- 
mainder, the decimal is finite, amd the number of divi- 
fors ſhews the number of decimal places. 

If che laſt quot be 3, or any power of 3, the reſulting 
decimal will be a mixt repeater, the number of whoſe fi- 
nite places will be equal to the number of diviſors. 

If the laſt quot cannot be divided by 2, 5, 10, Or 2, 


of the reſulting decimal will be a mixt-circulme ; and the 


way of finding the number of places, both in the finite 
part and circle, is taught above. 

If the denominator of the given vulgar fraftion can 
be divided, neither by 2, 5, nor 10, the reſulting deci- 
mal wilt be a pure repeater, or a pure circulate,” accor- 
ding as the denominator is 3 or 9, or ſome of the prime 
numbers, 7, 11, 13, ©c.; as has been already 12 

Every vulgar fraction may be reduced to a decimal, 
finite or inſunte ; that is, to a finite decimal, to à te- 
peater, or @ circulate. For if the denominator divide 
the numermory with ciphers annexed, ſo as to leave no 
remainder, the reſulting decimal is fete. If the re- 
maining figure be always the ſame, the reſulting decimal 
will be a repeater, If neither of theſe be the caſe, yer, 
becauſe the diviſor is a finite number, the remainder at 
laſt muſt either be the ſame with the numerator of the 


valgar fraction, or the ſame with ſume preceding remain- 
der, and then a new circle begins; and conſequenily the 
refolting decimal will be a circulate, 


Becauſe in circulates the circle runs on ſometimes to 
26, 18, 22, 28, 81, 243, Sc. places, aud becauſe, in 
decimals of every ſort, the kane part runs ſometimes on 
to many places, ſuch circulates, or finite parts, may, 
without any ſenſible error, be limited at frye or Gx places, 
and uſed as finites: for five decimal es, divide the 
integer into 100,000 equal parts, all the loſs that 
can be occaſioned by ſuch limitation, is Iſs than one hun- 
dred thouſandth part of whe integer. And in molt caſes, 
the decimal may be limited at three places, whick divide 
the integer into 1000 equal parts. 

Circulates, or finite parts, thus limited, are called ap- 
proximate deci and are ſometimes marked with + 
or — annexed, ing as the right-hand figure is ra- 
ken leſs or greater than juſt : for in limiting the decimal, 
if you forefee that the ſucceeding fgure of the quot 
would be 6 or 7, or any figure above 5, you leſſen the 
error by increaſing the right-hand figure of the approxi- 
mate by unity. 


| Pros. II. To reduce the parts of coin, &c, to de- 
Rvus. Convert the given part or parts to & vulgar 
£c29:00 


* KB 1 
fraction of the integer, and then reduce the vulgar frac- 
tion ro a decimal. , "I 


Ex. 2. Reduce g pence to the decimal of a ſhilling. | 
1 6 fo 5 tb 2 5 


490 


Dur 

„ 0947 560g 84 

Here the fraction =}; and —-- 
the denominator 4=2 X 2 gives 60 
| a finite decimal of two places. 60 


and 12)9.0(.75 of a ſhilling, 


N 11 
Ex. 2, Reduce ꝗ pence to the decimal of a pound. 
4, L. | | 
9 = 240)9.00(.0375 of a pound. 


7 20 


The fraction „ — 


and the denominator 80= 1 800 
10X2X2X2 gives a finite 1680 
decimal of four places. — 
1200 
1200 
(o) 


Ex. 3, Reduce 168. 6 d. to the decimal of a pound, 
* ii: L. 


16 68141 240)198.0(.825 L. 
12 1920 
198 ä 6 00 
1 480 
The fraction AAS A=; — 
and the denominator 40=10X2 1 200 
X2 gives a finite decimal of three I 200 
places. — 
| (o) 
Pzos. III. To reduce the remainder of a diviſion to 
a decimal, 


Rur. The remainder being the numerator, and the 


diviſor the denominator of a vulgar fraction, after placing 
the decimal point on the right of the integral part of the 


2 annex ciphers to the remainder; then continue the 


viſion till o remain, or till the quot repeat or circulate, 
or till you think proper to limit the decimal ; and the 
number on the right of the point is a decimal of the in- 
teger expreſſed in the quot. 


Example t. Example 2. 
Divide 5131. among 36 men.] Divide 1768. among 24 
L. boys. 
36051301425 
36 4. 
— 29976074 
153 168 
144 — 
it whe Rem. 80 
Rem. 90 72 
72 3 
— (8) 
180 
180 
(0) 
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Pros, IV. To reduce a decimal to value. 

Ruts. Multiply the given decimal by the number of 
parts of the next inferior denomination contained in an 
unit of the integer; and from the product point off ſo 
many figures to the right hand as there are places in the 
given decimal. On the left hand of the 2 are parts. 
and on the right a decimal of one of theſe parts; which 
decimal muſt be reduced in the ſame manner to the next 
inferior denomination, and from that to the next, and 
ſo on to the loweſt; the ſeveral ſigures on the left of 
the points are parts; and if there be ſtill ſome ſigure or 
figures on the right, they are a decimal of the loweſt of 


the parts, : 
Example . Example 2. 
Reduce ,875 l. to value. Reduce . 7691 l. to value. 
L. 8 | L. / gy © A. 
875 2 1 6 769122 15 4 2 
20 20 5 
8. 17. 50 8. 15.3820 
12 12 
d. 6.0 d. 4.584 
4 
f. 2.336 


The reaſon of pointing the product, as the rule di- 
rects, is plain, For, in Ex. 1. as 1000: 875 :: 20: 17 
that is, as the decimal denominator to the decimal nu- 
merator, ſo the vulgar denominator to the vulgar nu- 
merator. 

In Ex. 1. the full value of the decimal comes out in 
parts, the decimal being quite exhauſted; but in Ex. 2. 
_— the parts, there is a decimal of a farthing, viz. 
336 f. 

Tue decimal of a pound Sterling may be reduced to 
value by irſpeRion, in the following manner. 

Double the figure in the place of primes for ſhillings ; 
and if the figure in the place of ſeconds be 5, or exceed 
5, reckon 1 ſhilling more; and rejecting 5 in the ſecond 
place, the figures in the ſecond and third places are ſo 
many farthings, abating 1 for every 25. 


L. 8 
Exaur. 1. 718 S 14 4 2 
| 8.; %% „ „ 


3. 894 =17 10 3 
In Example 1. the figure 7 doubled gives 148. ; the 


two following figures 18 are — equal to 4d. 2f. 


In Example 2. the figure 7 doubled gives 14s. and 5 
in the place of ſeconds gives 1 ſhilling more, in all 15 8. ; 
and the other figure 9 is farthings, viz. 2 d 1f. 

In Example 3. the figure 8 in the place of primes, 
and 5 in the place of ſeconds, give 17s. ; the remaining 
figures 44, abating 1, are — viz, 10 d. 3f. 

When the figures in the ſecond and third place to be 


converted into farthings are 25, the anſwer, by inſpec- 
tion, comes out exact, viz. 24 f. or 6d.; but in all 
other caſes, the anſwer, by inſpection, is too great, no 
allowance or correction being made till the — — 
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number amount to 25, and afford a deduQion of 1 far- 
thing complete. Hence, by inſpection, we have fre · 
quently 1 farthiog more than by the common method; 
but the two methods will agree, or give the ſame anſwer, 
if, from the figures to be turned into farthings, we ſub- 


tract their 25th part, eſteeming the remainder farthings - 


and decimal parts of a farthing. 

Thus, 718 l. 2 148. 4d. 2f. by inſpection: but by 
the common method, and by inſpection corrected, the 
anſwer comes out 1 farthing leſs, as follows. 


Common method. Inſpection corrected. 

. If 251 :: 19.72. 
718 that is, 25) 18.00.72 
20 


175 
8. 14.360 50 and 18 
90 80 +72 
4 
— 4. . 
f. 1.28 And 17.28 2 4 1.28 


To conclude, inſtead of dividing by 25, we may mul- 
tiply by .04 ; and then the exact value of any decimal 

a pound Sterling may be found as follows. 

From the primes and ſeconds ſer off the ſhillings ; 
multiply the remainder by 4, ſetting the product two 
places to the right; ſubtra& the product from the firſt 
remainder z and from the ſecond remainder point off ſo 
many places to the right as there are figures in the firſt 
remainder, The number on the left of the point is far- 
things, and the Ggures on the right are a decimal of a 
farthing. . 


Example 1. Example 2. 
: . d. ,. 1. J. f. 

718 J. 2 14 4 1.28 56911215 4 2.336 

1 Rem, .18 1 Rem. 191 
12=18X4 764=191X4 
2 Rem. 17.28 2 Rem. .18.336 
Pros. V. To reduce a decimal to its primitive vul- 

gar fraction. 


Cass I, When the given decimal is finite. 

Rur. Divide both numerator and denominator of 
the given decimal by their greateſt common meaſure ; 
the quot is the vulgar fraction required. 

Thus, .875 =o = . For 875) 100011 


875 
Greateſt common meaſure 125)87501 
75 
And 12 50er (o) 


Cass II. When the given decimal is a pure repeat - 
er, or a pure circulate, 

Rutz, Make the repeating figure, or the figures of 
the circle, the numerator of the vulgar ſraftion ; the de- 

Vor. 1. No. 17. 3 


nomiaator is © for the repeating figure, or 9 for every 
figure of the circle; and then, if occaſion require, re- 
duce this fraction to its loweſt terms. | 

Thus, 3 = =I. and .d=y =}, and =. 

Again, . 27, nr, and 714285, bs. 

Case III. When the given decimal is a mixt repeat - 
er, or a mixt circulate. | 

Rure. From the mixt repeater, or mixt circulate, 
ſubtratt the finite part, and the remainder is the nume - 
rator of the vulgar fraction ; the denominator is 9 for 
the repeating figure, or 9 for every figure of the circle, 
with as many Ciphers as there are figures in the 
koite part. 

Thus, .03 = , = e, and . 162 5 =}, and ogg 
=p = de = vl 

The reaſon of the rule may be ſhewn thus: Eſteem 
the finite part of the Jaſt example an integer, and then the 
mixt number 3433433 will be equal to the given circu- 
late, ' Again, reduce this mixt number to an improper 
fraction, viz. multiply the integer 3 by the denominator 
999999, and to the product add the numerator, as di- 
redte in reduction of vulgar fractions. 

Multiply the integer p into 999999 
by the method of multiplying any num - $000000 
ber by 9, 99, 999, Oc. taught in mul- 3 
tiplication of integers, and to the pro- | 
duct add the numerator, and the ſum 2999997 
ſhall be the numerator of the improper 571428 
fraction, as in the margin. 


3571425 num. 
Now it is evident that the ſame nu- 
merator will be found, if, in the upper 3571428 
line, inſtead of the fix ciphers, you place 3 
the figures of che circle, and from them 
ſubtract 3, the finite part. 3571425 num. 


To the numerator thus found, the denominator is 
099999 ; and fo the vulgar fraction is ede. Bur 
wee an integer; Whereas, in fact, it is x4; 
and ſo our vulgar fraction will be 100 times greater than 
it ought to be : to cortect this error, we mult multiply 
the denominator by 100, which is done by annexing two 
ciphers to it; and the true fraction comes out to be 

d de 43 by the rule. 

e this rule is of great importance, and will of- 
ten occur in practice, we ſhall here ſubjoin another ex- 
ample. 


Reduce .o416 to a vulgar fraction. 
0418 
41 


Num. 375 a 
— 2 x 
Den. $000 
In this manner too may any mixt number, conſiling 
of an integer with a repeater or circulate, be reduced to 
an improper vulgar frattion ; but no ciphers are to be an- 
nexed to the Genonunator for the Ggures of the integer. 


51 Ex. Re- 


| 
| 
| 


—— oi. 


_— — 


cauſe they both begin at the p 


= LOUTH UAE T LC. 


Ex. Reduce 8.3 to an improper vulgar fraction. 
8.3 


Den. 9 

Approximate decimals being imperfect, cannot be ex- 
ally reduced back to the vulgar fractions from which they 
reſulted, But if the approximate be completed by an- 
nexing to it a vulgar fraction, whereof the remainder of 
the diviſion is the numerator, and the diviſor the de- 
nominator, you ſhall have a mixt number, which you 
may reduce to an improper vulgar fraction; then to 
the denominator annex as many ciphers as there are 
figures in the approximate; and this fraction reduced 
to its loweſt terms, will be the primitive vulgar fraction 
required, | 

Pao. VI. To reduce unlike circles to others that 
are ſimilar and conterminous. 

Similar or like circles are ſuch as conſiſt of an equal 
number of places. 

Thus, . 27, and .o9, are ſimilar circles, as conſiſt- 
ing of two places each. But . 63, and . 148, are unlike; 
the former conſiſting of two, and the latter of three 
places. 

Conterminous circles are ſuch as begin and end at the 
ſame diſtance from the decimal point. | 

Thus, .153846, and 304615, are conterminous ; be- 

ace of primes, and have 
zn equal number of places. And .o, 714285, and 
5, 857142, are conterminous, becauſe they both begin at 
tae place of ſeconds, and have the ſame number of . 
But . 91, and . 1, 36, are not conterminous, the former 
beginning at the place of primes, and the latter at the 
place of ſeconds. Again, . 63, and . 481, are not con- 
terminous, becauſe they have not the ſame number of 


Places ; for circles cannot be conterminous unleſs they 


be at the ſame time ſimilar, 

Unlike circles are reduced to ſimilar ones by the fol- 
lowing 

Rvre, Find the leaſt mukiple of the numbers de- 
noting the number of places in the ſeveral given circles, 


and ex end each of the given circles to as many places as 


there are units in the leaſt multiple. 
Thus, to reduce the unlike circles 
, 2 636363, +63, and .148, to ſimilar ones, ex- 
.148, = .148148, tend both circles to fix places, be- 
cauſe & is the leaſt multiple of 2 and 
2, the number of places in the given circles, 
In a circle any one of the circulating figures may be 
made the firſt of the circle. Thus, 7.592, may be ex- 
preſſed thus, 7.5,925,; or thus, 7.59,259, ; and that 
without changing its value : conſequently a _ circulate 
way put on the form of a mixt circulate, if one or more 


figures on the left be ſer aſide for the finite part; thus, 


72, ., 2), where ., is the finite part. 
That the value is not changed may be thus demon- 
ſtrated. 


7. 27% 338 =373 = +72: 
Hence two or more given — mæy be made cunter · 
minous, by the following 


Rur. Set aſide by a comma on the left, as many 
figures as there are places in the longeſt finite part, and 
then prolong the ſeveral circles to as many places as will 
make them ſimilar, | 

; 2 To make. 54, 63, and 55553 = .54,636363, 
9,148, conterminous. 9,148, 2. 91, 481481, 

Here, becauſe .54, the 2 22 | 

longeſt bnite part, conſiſts of two places, fer aſide . 9 t, 
in the other circulate, for a finite part, and then pro- 
long both circles to ſix places, which renders them ſinnlar. 


III. Addition of Decimalt. 


Rure I. Place the given decimals ſo that the points 
may ſtand directly under each other, and conſequently 
tenths under tenths, hundredths under hundredths Gc, ; 
then, if the given decimals be all finite or approximate, 
add them as integers, inſerting the decimal point directly 
under the column of points, The figures on the left of 


the point are integers, and thoſe on the right are a deci- 


mal of the integer, conſiſting of as many places as there 
are figures in the longeſt of the given decimals. 

Ihe operation is the fame here as in Ex. ; 
addition of vulgar fractions; for a cipher 5 = g- 
on the right of a decimal does not 895 = .895 
change its value: If, therefore, ciphers .5 = 00 
be annexed, ſo as to give every.decimal .625 = .625 
the ſ:me number of places, as is done in .q25 = 725 
the margin, they will by this means be —-— ——- 
reduced to a common denominator, 3.495 3 
viz, 1000. 2 

Note, If the decimals to be added are of different de- 
nominations, firit reduce them to one denomination, and 
then add. The reaſon is, becauſc like things only can 
be added or ſubtracted. ' 

Ex. What is the ſum of . 725 l. and . 6258. 

Here you may either reduce the decimal of a ſhilling 
to that of a pound, or you may reduce the decimal of a 
pound to that of a ſhilling, 

Firſt, reduce the decimal of a ſhilling to that of a pound, 
by reduction aſcending, 2 divide by 20, as follows. 


20). 6250003125 
725 
n 
| Sum 75628215 14 
Secondly, reduce the decimal of a to that of a. 
ſhilling, by reduQtian-deſcending;, that is, multiply by, 
20, as follows. 


4251. 

The anſwer. here 20 
is the ſame as be- — 
ſote. 3. 14. 500 


8: 15.125 ſunr; 
10 


— —— — 


d. 1.500: 
4 


f, 2.0 
Arte oa1- 


A 4 FT: EM 
ArrnoOxiMATES. | 
IF the decimals to be added run on to a great many 


places, it will be ſufficient in moſt caſes to uſe only four 
or five places, and obſerve to increaſe the figure at which 
you break off by an unit, if the rejected figure on the 
right exceed 5, And in adding ſuch approximates, o- 
mit the right-hand figure of the ſum, as uncertain, but 
take in the carriage. Follows an example at large, and 
the ſame contraQed. 


Ex. at large. contracted. 
12.2352946 12.23529 + 
8.15789325 8.15789 + 
7.086968435 7.08696 — 
6.32143432 6.32143 + 
4.79 27 4-75 
38.551591105 38.5515 certain. 


Rure II. When all or any of the given decimals are 
repeaters, give every repeater the ſame number of places, 
and one place more than the longelt finite; and for every 
nine in the right-hand column carry r. or to its ſum add 
1 for every nine, and then carry at ten. | 

Examp.. 7484 748-33 
0537= 653.66 


843= 84.11 
255= 25.87 
27F= 3785 
tz= B8.16 
15573 =1557-p6 


In this example the ſum of the right-hand column is 
24, which contains 9 twice, and 6 over ; fo ſet down 6 
and carry 2: Or to the ſum 24 add 2, for the two nines, 
which makes 26; ſo ſet down 6 and carry 2, Proceed 
with the reſt as in integers, | 

The ſums, differences, and products, of interminate 
decimals, are always interminate, unleſs they end in a 
cipher. 

A repeating digit is the numerator of a vulgar frac- 
tion, whoſe denominator is 9; and hence, in adding a 
column of repeating digits, every 9 of the ſum is $, or 
an unit, to be carried; and what is cer a jull number 
of nines is ſo many ninth-parts, 

Or, if to the ſum of a column of repeating digits, 1 
for every ꝙ contained in it be added, we then carry 1 for 
every ten; but what is over a juſt number of tens will 
ſtill continue to be ninth-parts. | 

If in any example the repeating figures, happen all 
to be reiterated, the carriage from the right-hand co- 
lamn adjuſts the column on the left, or makes every ten 
of the. equal to an unit of the next ſuperior column, 
Sc. Thus, if we imagine a column of the repeating fi- 
gures reitcratcd on the right of any example, the car- 
riige from it would adjult the right-hand column of the 
example. 

Rur III. When all or any of the given decimals 
ace circulates, make all the circles conterminous, find the 
nuniber of tens to be carried from the le- hand column 
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of the circles, add this carriage to the right-hand column, 


and proceed as in addition of integers. 

If repeaters be mixed with the circulates, give the 
repeaters the form of circulates, by extending the re- 
peating figures till they become contermigous with the 
other circles, 

If finite decimals are joined with the circulates, ex- 
tend the finite parts of all 
as there are figures in the longeſt finite, 


ExAme, { = 428571, = 4428571, 
= 857142, = 857142, 

— 454145. 

T7 = +370, = 370370. 


+ 
| 
| 


2.110630 


In order to ſind the carriage from the left · hand co- 
lumn of the circles, add the column next to it on the 
right, ſaying, 7 +5 +5 +2=19; from which carry 1, 
and fay, 1 +3 +4+8+4=20; from which carry 
2, and go on to add the right-hand column of the 
circle, ſaying, the carriage 2 +5 +2+1=10; ſo ſet 
dawn o, and carry 1, and proceed with the eſt as in 
integers. 

The adding the carriage from the left-hand column of 
the circles to the column on the right hand, ariſes from 
the flux of numbers; for as the circles repeat infinitely, 
if we ſappoſe a new ſett of the ſame circles to be repeat 
ed upon the right of our examples, it is plain, that in 
adding them the carriage from the left-hand column of 
the new ſett would naturally fall into the right-hand co- 
lumm of our example. 

The operation here is the ſame as in addition of vulgar 
fractions; for every circle is the numerator” of a vulgar 
fraction, whoſe common denominator is 999999 ; and 


if the circles or numerators be added, without minding , 
any carriage from the left-hand column, the ſum will be 


2110628. 
And 999999) 110628023574 
1999998 
110630 


But, by pointing off from the ſum of the circles fix 
figures towards the right, we divide by 1000000, in- 
ſtead of dividing by 599999 z which gives indeed the 
ſame quot, but makes the remainder too ſmall, 

Now, that the carriage-fignre from the left-hand co - 


lumn of the circles, is the integral part of the quot, and 
at the ſame time the difference between the true and” 


falſe remainder, is evident; for the quotient-fignre 2, 
multiplied into the two diviſors 1c00000 and 999999, 
gives two 13 whoſe difference 1s 2; and conſe- 
quently, if the greateſt product, viz. 2 & 1200000= 
2000000, be ſubtracted from the dividend, the reſult 
will want 2 of the true remainder, To prevent ſuch er- 
rors, and to put the work- on a fare footing, find the 


carriage from the left · hand column of the circles, add 


this carriage to the right-hand column, divide the ſum 


by 1600000, and you will have a troe quot, and a true 
remainder. The learner may look back to diviſion of. 
intege ta. 


the circulates to as many places 


* " 
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integers, here the method of dividing by 9,99,999, Cc. 
is explained, . 


42857 t, Hence it follows, that if we add the cir- 
857142, cles as they ſtand, without minding any car- 
454545. tiage from the left, and to the ſum add the 
370370, excreſcent figure on the left of the decimal 
-—— point, we ſhall have the full ſum of the 
2.110628 circles, both as to the integral and frac- 
2 tional pait, as in the margin. 
2.110630, 


Pure repeaters, being the numerators of vulpar frac- 
tions, whoſe denominator is 9 as often taken as the digit 
is repeated, may be added in the fame manner as circles. 
But in examples clear of circulates, the method preſcri- 


bed in Caſe II. is preferable. 


857142, 6566, In adding circles and pure re- 
571428, 6666, peaters by the method now ex- 
857142, 6666, plained, it will ſometimes happen 


714285, that the fractional part of the 
— 1.9999, ſum will be a ſeries of nines, 
2.999999 I as in the margin: And in this 
I caſe, the numerator of the frac- 

— . 2.0000 tion being the ſame with the de- 
3.000000 nominator, its value will be uni- 


ty; and accordingly 1 muſt be 
added to the integral part. But in adding pure repeaters 
by the method in Caſe II. this cannot happen. 
By way of proof, we ſhall here add all the vulgar 
fraftions in Examp. I. and reduce their ſum to a mixt 
number, continuing the diviſion to a decimal, . 


$+$+#& +537 = er + 13444 + $f; + 
vk ff. 
14553) 3071602. 110630, 
29106 


116100 
14553 


15470 
14553 


67318 


Here the dividual being the 43820 
ſame with the ſecond, a new 43659 
circle begins. 


®* 16100 


IV. Subtraftion of Decimals. 


Rute I. Place the minor under the major, ſo that 
that the points may be in one column; and then, if the 
given decimals be finite or approximate, work as in ſub- 
traction of integers. 

If the major and minor have not the ſame number of 
places, umayine the void places to be filled up with ci- 


phers. 


ExAuMrrz I. 

2. ad AR 
From 48 10 6 = 48.525 _ 
Sub, 18 12 83 18.634375 


Rem. 29 17 9429.890625 
ExAuMr rs II. | 


F 
From 54 2 21=54-6875 
Sub. 36 3 14=36.875 


Rem. 17 3 17=17.8125 
ArrROXIMATES. 


In ſubtracting approximates, neglect the right-hand fi- 
gure of the remainder, as uncertain; but an unit bor- 
rowed on the right muſt be repaid, as in the two exam- 
ples following. | 

Ex. 1. Ex. 2. 
From 783.062 5 From 549.4643 
Sub. 495.2871 + Sub. 78.0875 


Rem. 289.9767 certain, Rem. 471.376 certain, 

Rvue II. If one of the given decimals is a repeater, 
and the other a finite decimal, give the repeater one place 
more than the finite decimal, and in ſubtracting borrow 
9 on the right hand. 

But if boch major and minor repeat, give them an e- 
qual number of places, and then ſubtract as above. 

Ex. 1. Ex. 2. Ex. 3. 


From . 145833 25 989584 
Sub. 634375 3333 0291666 
Rem. .o802083 1918 9697916 


In Ex. 1. and 2. you give the repeater one place more 
than the finite decimal, and by this means you obtain the 
repeating figure of the remainder, But in Ex. 3. you 


give the two repeaters an equal number of places. 


In Ex. 2. and 3. you borrow g on the right hand. 

Rur IT, If both the given decimals be circulates, 
make the circles conterminous, and work as in integers ; 
only if, in the left-hand column of the circles, you 
foreſce, that, in ſubtraQing the figure of the minor from 
that of the major, one muſt be borrowed, in this caſe add' 
1 to the right-hand figure of the minor, and then ſub- 
tract. 
If one of the given decimals be a circulate, and the 
other a repeater, give the repeater the form of a conter- 
minous circulate, and then ſubtra as above. 

If one of the given decimals be a circulate, and the 
other a finite decimal, extend the finite part of the cir- 
colate to as many places as there are figures in the ſinite 
decimal, and then ſubtract. 

Exame. I. From £-=.6,428571, =.64,28571 4, 

Sub. Sy =-17,857142,=.17,857! 42, 


Rem. .46,4:3571, 
In this example, becauſe, in the left-hand column 55 


r 


the circles, 8 cannot be ſubtracted from 2 without bor» 
rowing; therefore add i to the right-hand figure of the 
minor, and ſay. 1 T2 23. and 3 from 4, and 1 remains. 
The reaſon is obvious: for, ſuppoling the circles reiteras 
ted on the right of the example, it would be, 8 from 2 
you cannot, but 8 from 12 and 4 remains; 1 borrowed, 
and 2, make 3, Cc. 


ExamyLe II. 


From j4=.9,285714, =.9,285714, 
Sub. 4 =.S . g. 666666, 


Rem. 2, 619047, 
In the above example the repeaters are given ia the 
form of conterminous circulates. 
| ExanyLs III. 
From y =. 384615, . 384, 615384, 
Sub. 3 2. 1235 125 


Rem. 259, 615384. 

In the laſt example the finite part of the circulate is ex · 
tended to as many places as there are figures in the fi- 
nite decimal, by which means hke things come to be 
ſubtracted, and you obtain the exact circle of the re- 
mainder. 


V. Multiplication of Decimals. 


In multiplication and diviſion there may nine 
varieties, ariſing from the different nature of the num- 
bers that may occur in the operation; and theſe are of 
three ſorts, viz. integers, mixt numbers, and pure de- 
cimals. 

Now, ſince the multiplier or diviſor may be of three 
kinds, and the_multiplicand or dividend of as many, 
there muſt of conſequence be nine varieties; which are 
theſe following. 

an integer, 


An integer may multiply or divide 8 mixt number, 
a pure decimal. 
an integer, 

A mixt number may multiply or divide 5 mixt number, 
a pure decimal, 
an integer, 

A pure decimal may multiply or divide 55 mixt number, 
a pure decimal, 

Of theſe varieties, the firſt belongs properly to vulgar 
arithmetic, the other eight occur in decimal operations. 

But in multiplication and divifion of decimals, there 
will occur other nine varieties, ariſing likewiſe from the 
nature of the numbers; which may either be finite, re- 
peating, or ig nga. 

And ſince the multiplier or divifor may be of three 
ſorts, and the multipticand or dividend of as many, there 
mult of courſe be nine varieties; and theſe are fo ob- 
vious, that it would be loſing time here to enumerate 


Before entering on multiplication, we ſhall lay down 
a rule for pointing the product, which is of a general na- 
ture, and extends to decimals of every fort, whether fi- 
nite, repeating, or circulating ; and is as follows. 
Vor. I. 1 17. 


n 


4⁰5 

Gaexsnrat Rürt. 
Give ſo many decimal places to the product, on the 
right, as are in both fattors; and if the product bas 
not ſo many figures, ſupply that defe& by prefixing ci- 


phers. 
We now proceed to multiplication. 
Route I. If both factors are finite or approximate, 
work exactly as in multiplication of integers. | 
Ex. 1. Ex. 2. 
785 125 
75 25 
3925 625 
5495 250 
58375 03125 


In Ex. 2. the product not affording fo many decimal 
as are in the multiplicand and multiplier, the defect 
1s ſupplied by prefixing ciphers, 

The reaſon of giving as many decimal places to the 
product as are in doth factors, appears by conſidering 
that the operation is the ſame here as in multiplication of 
vulgar fractions. Thus, 785 X .75 = N = 

ILFIR 

=.58875. : 

To multiply by 10, 100, 100, &c. move the decimal 

point ſo many places toward the right hand as there are 


ciphers in the multiplier, 


Thus : And thus : 
+4375 X10 =4-375 6.875 K 10 =68.75 
+4375 X100 = 43-75 6.875 X 100 687.5 


APPROXIMATES, 

Io multiplying approximates, the certain places of tlie 
product may be determined by one or other of the two 
rules following, vis. 

1. If both factors are approximates, the uncertain 
places of the product will be one more than the number 
of places in the longeſt factor. 

2. If one of the factors be finite, and the other ap- 
proximate, the uncertain places of the product will be 
one more than the number of places in the finite factor, 


Ex. 1. Er. 2. 
245-118— +2105 26+ 
3529 2.875 
2206062 1052630 
490236 1473682 
1225590 1684208 
735354 421052 
86.5021422 605262250 


In Ex. 1. the integral part of the product, viz. 86, 
is certain, and all the decimal places on the right ne 
uncertam, In Ex. 2. only four places on the left, viz, 
605 2, are certam, and all the other places uncertain, 

The reaſon of Rule 1. is plam. For if in Ex. 1. we 
make the longeſt factor the multiplier, and the total 

will be the ſame either way, it is obvious, that 

in this caſe we ſhall have fix particular products, in each 
of which the right-hand figure will be uncertain, and 
s K conſequently 


406 1 


„ M31 


1 


conſequently we ſhall have ſix uncertain places in the to- tions, will throw a light upon tho matter, and unfold the | 


tal product toward the right, and alſo one uncertain place 
more on account of the uncertain carriage from the co- 
lama in which the right-hand figure of the laſt particular 
product ſtands. | 

The reaſon of Rule 2. is alſo obvious. For in Ex. 2. 
by making the finite factor the multiplier, we have four 
particular products, in each of which the right-hand fi- 
gure is uncertain; and ſo we have four uncertain places 
in the total product, and one uncertain place more ariſing 
from the uncertain carriage. 

The carriage in ſome caſes may affect ſeveral columns 
on the left, and thereby reader ſo many more figures un- 
certain, 

The ſureſt way therefore to determine the certain 
places in the product of approximates, is by a ſecond 
operation, giving the approximates contrary ſigns; for 
then, ſo far as the two products agree, the figures are 


certain. The ſecond operations of the two former ex- 
amples follow, 
Ex. 2. Ex. 2. 
245-117+ +210527— 
2} ou 2.875 
735351 1052635 
1225585 1473689 
735351 1684216 
ae 421054 
86.526301 
605265125 


In Ex. 1. $6.5 is certain, and all the other figures 
uncertain, In Ex. 2. . 60520 are the only certain places, 
Becauſe the multiplication of decimals that conſiſt of 
many places, proves, in the way hitherto practiſed, a te- 
dious operation, we ſhall here explain a method where- 
by decunals of this ſort, whether finite or approximate, 
may be multiplied expeditiouſly, and at the ſame time 
have the decimal places in the product limited to any 
number propoſed, This may be effected by the fol- 
lowin 
$48 Under the multiplicand place the multiplier 
inverted, fo that its units place may ſtand under that 
place of the multiplicand to which you propoſe to limit 
the product; then multiply the right-hand figure of the 
multiplier into that figure of the multiplicand which ſtands 
directly over it, taking in the carriage from the right, 
and go on to multiply it into all the other. figures on the 
kfr.. Proceed im like manner with every other figure of 
the multiplier, placing the right-hand. figures of all the 
particular produtls directly under other. The total pro- 
duct will be approximate, and the right-hand figure un- 
certain. 

To make this rule more eaſily underſtood, the reader 
may look back to che multiplication of integers; where 
it was obſerved, that inſtead of beginning with the tight - 
hand fipure of the multiplier, we may begin with the 
left, and ſtill have a juſt product, provided the right- 
hand figure of every particular product be placed di- 
recily under the multiplying figure. Now, the working 


an example, both in this manner, and alſo by the rule, 


and camparing the ſteps and reſults of the two operas 


reaſon of the rule, Which take as follows. 
Multiply 18.634375 into 9.875, and limit the product 
to four decimal places, 


By the rule, By the other method, 
18.634375 18.634375 
578.9 ES 9-875 4 
1677093 1677093j75 
149075 I 49075!/000 
13044 1304410625 
931 931171875 
184.0143+ 184.0144\53125 
B 


In working by this rule, you invert the multiplier, and 
place 9, the units figure, under 3, the fourth place of 
decimals, becauſe the product is limited to four deci- 
mal places; then multiply, ſaying, 9X 32 27, and 6 
carried from the right makes 33, Cc. In multiplying 
by 8, ſay, 8X4=32, and 3 of carriage makes 35 ſo 
ſet 5 under 3; and proceed in like manner to multiply 
the ſigures on the left. The right-hand figure of the 
product is defective, as wanting the carriage from the 
columns cut off on the right by the line A B. The fi- 
ere expreſſing the ſum of the columns ſo cut off, are 
o many uncertain places of the product, when the fac- 
tors are approximate, and on that account to be reject- 
ed as uſeleſs, The figures, moreover, on the right of 
the line A B, ſhow how far the operation is contracted, 
or how much labour is ſaved in working by the rule 

If there be no units in the multiplier, in phis caſe ſet 
the right-hand figure of the inverted multiplier under 
that higure of the multiplicand, below which it would 
have ſtood had there been units, 

Ex. Multiply .825 by .825, limiting the product to 
three decimal places. | 


By the rule. The common way at large. 
825 825 
528. 825 
660 4125 
16 16'50 
4 6600 


| .680+ 6800625 
The decimal places of the factors may either be re- 
tained at full length, or turned into approximates before 
you begin to multiply. 
Ex. Multiply 25.8490 13625 by 4297235, limiting 
the product to two decimal places. 
25. 849013625 
$3279-24 
103396 
5169. 
2326 
180 
5 


1410.76 
| We 


\ 
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We ſhall next turn the decimals of the former exam- 
ple into approximates, and then the operation will be as 
ollows. 


By the rule. Common way at large. 
25.85— 25.85— 
779.24 42.9 7 - 
103400 180095 
5170 232605 
2326 517 
180 10340 
Prod. 1110.76 1110.77)}45 


It remains to be obſerved, that the want of carriage 
from the right hand may ſometimes affect more columns 
on the left than one, and thereby occaſion more uncertain 
figures in the product than that on the right hand. The 
belt ſecurity on this head is, never to limit the product 
to fewer than four or five decimal places. 

To conclude, when decimals to be multiplied are 
long, you may frequently perform the operation more 
eaſily in vulgar fractions, and then reduce the product to 
a decimal, 


Rorz II. If the multiplier be finite, and the multi- 
plicand repeat, in multiplying carry at 9 on the right 
hand ; and before you add, prolong the repetends of the 
particular products, till their right-hand figures ſtand di- 
rectly under one another; and in adding,” carry at 9 on 
the right hand. 

The product repeats, as in Ex. 1. 2. Ce. ; or turns 
out finite, as in Ex. 6. 


„ Ex. 3. Ex; 4s 
3 .16 27.083 354-26 
4 7 £ 08 

1.3 1.15 13.5416 28.3413 
Ex. 5 Ex. 6. ; 

40S. 6.47 
5.2 123 
817 1930 
20333 12866 
64333 

21.146 
791.30 


Note, If the multiplier has ciphers on the right, in- 
ſtead of annexing ciphers to the product, reiterate its 
right-band figure ſo many times as there are ciphers, 


Ex. 1. Ex. 2. 

79-8 8744 
50 900 
3983.3 786500.0 


Rur III. If tbe multipher be finite, and the multi- 


407 
plicand circulate, to the product of the right-hand ſigure 
of the circle add the carriage from the left, then proceed 
as in multiplication of integers ; but before you add the 
particular products, make them conterminvuus, and then 
add as in addition of circulates. 

The product commonly circulates ; and then its circle 
is ſimilar to the circle of the multiplicand, as in Ex. 1 
and 2. ; but the product ſometimes repeats, as in Ex. 5. 
or it may turn out finite, as in Ex. 6. 


Here it is obvious, that in multiplying .481 Ex. 1. 
by Fe the carriage from the left would be 33 481, 
ſo ſay, 7X1=7, and 3 of carriage, make 10, 7. 
&c. The product circulates, and its circle 
370, is ſimilar to .481, the circle of the mul- 3.370, 
tiplicand. 

Ex. 2. Ex. 3 Ex. 4. 
7.518. 7.518, 7.518, 
5 05 .005 
37592, 37592, 037,592, 


In the above three examples the products are mixt 
circulates, the three figures on the right being the circle, 
and the figures on the left the finite parts. 


Ruute IV. If the multiplier be interminate, reduce 
it to a vulgar fraction, as directed in reduction of deei- 
mals, Prob. V.; then multiply the given multiplicand by 
the numerator, (working as in integers, if the multipli- 
cand be finite ; or as directed in Rule 2. if it repeat; or 
as preſcribed in Rule 3. if it circulate) ; and divide the 
product by the denominator. 

Here there are ſix caſes ; for the multiplier may repeat 
or circulate, and may multiply a finite, a repeating, or 
circulating multiplicand. 


Cast I, When a repeating multiplier multiplies a fi+- 
mte multiplicand. 


Exaur. Multiply 638.25 by .qg=# 
638.25 
4 


9125s 3.00(283.6 produd ſought; 
18+* + 


75 

72 a 
33 
27 


60 
54 


*6 
Cast II. When both factors repeat. 


Exans;. 


498 A R 
ExAur. Multiply 6.8 by 1 


In dividing by 9, after the 

6.84 dividend is exhauſted, conti- 

7 nue the di viſion by annexing 

— to the remainders the repeat - 

9) 47.83 (53.148. prod. ing figure of the dividend ; 
48 


comes out a mixt circulate. 


28 
27 


9 

43 

36 
73 
72 


— ——_ 


Casz III. When a repeating multiplier multiplies a 


circulating multiplicand. 
Exaur. Multiply 24-36, by. 427 
In multiplying by 4, take 


24-36, in the carriage from the left 
4 of the circle; and in dividing 
— by 9, continue the diviſion by 
9)97.45,(10.8 , prod. annexing to the remainders 
i the circulating figures of the 
dvidend. 
* 74 
72 
25 
18 
” v9 


Cask IV. When a circulate multiplies a finite mul- 
tiplicand. 


Examr. Multiply 825 by .36, = 3F 


99)29700(300 product 
297 


Cain V. When à circulate multiplies a repeating 
multiplicand. 


ir 


and the quot or product ſought 


9 
Exaur. Multiply 8.02083 by. 72, . 


1604166 
$6145833 


99)577-50000(5.87 
498 


825 5 
792 
330 
297 
33 
Case VI. When both factors circulate. 
Exaur. Multiply . 71428 5, by . 36, = f 


4.285714. 
21, 428571, 


99) 25.714285, 7 
257142,8 
2571,4 

25»7 


Prod. .23,974025, . 259740. 3 

The circle of the firſt product is always ſimilar to that 
of the multiplicand, and in the above example conſiſts 
of ſix places; but to ſecure the carriage from right to 
left, and thereby complete the circle of the quot or to- 
tal product, transfer 7, the left-hand figure of the circle 
of the firſt product, to the right, and $11 up the places 
under it with the figures that come in courſe, and from 
the ſum of theſe figures on the right carry 2, which 
completes the circle of the total product. 


VI. Diviſion of Decimal:. 


Beyors we enter on diviſion, it will be proper to ob- 
ſerve, that there are two rules for pointing the quot, 
both which are general in their nature, and extend to 
decimals of every ſort, whether terminate or intermi- 
nate; but unwilling to perplex the learner with too ma- 
ny things at once, we ſhall at preſent lay down only one 
— rules; and 3 when the rule now to be 

gned appears to be ſufficiently exemplified, ſhall then 
bring the — rule upon the ſield. 


GN IAA Rur. 
The decimal places in the diviſor and quot together 
muſt always be equal in number to thoſe of the divi- 


dend 
The 


K A IT HEE MET 1 $ X. 3 


The five. following practical directions will make the 
application of the general rule eaſy. os 

1. When the diviſor and dividend have an equal num- 
ber of decimal places, the quot comes out an integer; as 
in Ex. 2. 

2. When the decimal places of the dividend are more 
than thoſe of the diviſor, the number of decimal places 
in the quot mult be equal to the exceſs; as in I. 

and 8, | 
, 3. When the decimal places of the diviſor are more 
than thoſe of the dividend, annex ciphers to the dividend, 
ſo as to make them equal, and the quot, by direction 1. 
will be integers; as in Ex. 3. 5. and 5. 

4. When, after diviſion is finiſhed, the quot has not 
ſo many figures, as, by the general rule, it ought to 
have decimal places, ſupply that defect by prefixing ci- 

; as in Ex. 6. 

5. If, after the dividend is exhauſted, the re be a re- 
mainder, annex a cipher, or ciphers, to the remainder, 
and continue the diviſion till o remain, or till the quot 
repeat or circulate, or till you think proper to limit it ; 
as in Ex. 9. 10. 11. and 12, 

We now proceed to diviſion, 

Rvus I. If the diviſor and dividend are both finite 
or approximate, work exactly as in diviſion of integers, 


Ex. 1. Ex. 2. 
-75).58875(-785 2-5)182.5(73 
525 3 
637 75 
600 75 

375 


375 
In Ex. 1. A decimal divides à decimal; and becauſe 
the dividend has ſive decimal places, and the diviſor on- 
ly two, give three decimal places to the quot, accord - 
ing to Direction 2. 
In Ex, 2. A mixt number divides a mixt number, 


cauſe there are two decimal places in the diviſor, end the 
quot comes out an integer, according to Nite&ion 3, 

In Ex. 4. An integer divides a decimal; wid becauſe 
the dividend has three decimal places, and the diviſor 
none, give the quot three, by Direction 2. 


Ex. 5. Ex. 6. 


+375)12-75( 2.5)-22875(.0915 
«375)12-750(34 225 
1125 3 
„ 37 
1500 25 
1500 3 
. 125 
125 


In Ex. 5. A decimal divides a mixt number; and the 
diviſor having three decimal places, and the dividend buc 
two, ſupply that defet by annexing a cipher, and the 
quot comes out an integer, by Direction 3. 

In Ex. 6. A mixt number divides a decimal ; and be- 
cauſe the dividend has four decimal places more than 
the diviſor, and the quot, after the diviſion is finiſhed, 
has only three figures, ſupply this deſect by prefixing a 
cipher to it, according to Direction 4. 


Ez: 9. Ex. 8. 
LI 38)243.2(6.4 
3-75)180.00(48 228 

1500 * — 

—.— 152 
3000 152 
3000 


In Ex. . A mixt number divides an integer; and the 
dividend having no decimal places, ſupply that defect by 
annexing two ciphers, the number of decimal places ia 
the divitor, and the quot is an integer, by Direction 3. 

In Ex. 8. An integer divides a mixt number; and 
the diviſor having no decimal place, and the dividend 
only one, give one to the quot, according to Direc- 


and the diviſor and dividend having an equal number of don 2. 


decimal places, the quot comes out an integer, accord- 
ing to Direction 1. 

The reaſon of the rule for pointing the quot is ob- 
vious; for multiplication gives as many decimal places 
to the product as are in both factors; but the dividend is 
the product of the diviſor and quot, and ſo has as many 
decimal places as are in both ; conſequently the decimal 
places in the diviſor and quot together muſt be equal in 
number to thoſe of the dividend. 


Ex. 3. Ex. 4. 
850476 7).87 50125 
85) 476. 000560 * 

425 — 

— 17 
510 14 
510 — 
— 35 


© 35 
In Ex. 3. A decimal divides an intetzer ; and the di- 
vidend having no decimal place, annex two ciphers, be · 
Vor. I. No. 18. 3 


Er. 9. . Ex. 10. 
8)29(36.25 -018).0024(.17 
24 18 
50 60 
48 54 
20 had 
16 
40 
40 


In Ex. 9. A decimal divides an integer; and after 
the dividend is exhauſted, annex a cipher to the remain- 
der, aud continue the diviſion till © remain, according 
to Direction 5g. 8 

In Ex. 10. A decimal divides a decimal; and after 
the dividend is exhauſted, annex a cipher to the re- 
mainder, and continue the diviſion till you find the quot 


repeats, 
5 L Ex, 


— 


_—— So 4 


5 Ex. Il. | Ex. 12. 
11)80 3-25)76.75(23.615+ 
- 21)8.0(.72 650 
77 — 
N 1175 
30 975 
22 — 
— 2000 
*3 1950 
500 
325 
1750 
1625 
125 


In Ex. 11. An integer divides an integer; and the 
dividend being leſs than the diviſor, annex a cipher to it; 
again, after the dividend is exhauſted, annex a cipher 
to the remainder, and continue the diviſion till you find 
the quor circulates. 

In Ex. 12. A mixt number divides a mixt number: 


and after the dividend is exhauſted, by annexiog ciphers 


to the remainder, continue the diviſion till the quot has 
three decimal places; and as there is ſtill a remainder, it 
might be carried further ; but three decimal places being 
in moſt caſes ſufficiently accurate, here you may limit it; 
ſo the quot is approximate, 

In diviſion of decimals, the place of the firſt figure of 
the quot may likewiſe be known from the firſt dividual, 
much after the ſame manner as in diviſion of integers, 
by the following 


II. Gant RAL Rur. 


The place of the firſt figure of the quot is the fame 
with the place of that ſigure in the dividend which ſtands 
over the units of the firſt product. 

Thus, in the example of integers in 35)32095(091) 
the margin, the figure o, that ſtands o- 315 
ver 5, the units of the product of — 


9 * 35, is in the place of hundreds; 59 
and therefore 9, the firſt figure of the 35 
quot, is likewiſe hundreds; and ſo the — 
quot is 917 integers. 245 
245 


To illuſtrate the rule, we ſhall give decimal places to 
the dividend of the above example; and thereby exhibit 
the varieties that will occur in pointing che quot. 


Variety 1. Par. 2. 
350 3209. 5091.7 35)320-95{9-17 
"77 a, 315.** 
59 59 
35 35 
245 245 
245. 245 


SS [41 TSWwREPTLCEL 


; Var. 3. Par. 4. 
35)32-095(.917 33)3-2095(.0917 
x r 
59 59 
3s 33 
245 235 
245 255 
Var. . Var. 6. 
35)-32095(.00917 35)-032095{.000917 
' © 1. al zi; ** 
59 59 
35 35 
245 245 


245 


245 


In all the above varieties, tbe ſigure o in the dividend 
ſtands over the units of the firſt product: and in Var. 1. 
the figure © is in the place of tens, and accordingly g, 
the firſt ſigure of the quot, is tens; in Var. 2. the figure 
o is in che place of units, and ſo g is units; in Var. 3. 
the figure © is in the place of primes, and ſo 9 is 
primes, Oc. 

Here obſerve that 9, the firſt ſignificant figure of the 
quot, in all the above varieties, as well as in the varie- 
ties that follow, muſt always be conſidered, in multi- 
plying the diviſor, as an integer ; and, in pointing the 
firſt product, no decimal place is to be allowed for it. 

We ſhall now keep the dividead an integer, and give 


decimal places to the diviſor, 
Var. 1. Var. 2. 
3-5) 32095191 70 350209591700 
3 1 5 v0 3.1 5 * 
$9 59 
35 35 
245 245 
245 245 
o. o o. 
Har. 3. Par. 4. 
035) 32095(y1.7000 «w0035) 3z2095[9170000 
0.315 o. og 13 
59 59 
35 35 
245 2.75 
245 29 
0.000 0.0000 


In Var. 1. ſay, 9X3 5=31.5 ; and the unit 1 ſtand- 
ing under the place of thouſands, the figure 9 is alſo 


thouſands ; 


as © at laſt remains, annex a Cipher for 


the decimal ,5 in the diviſor ; then dividing, you. get o 
to the quot; and becauſe ꝙ ſtands in the place of thou- 
ſagds, ths quot is wholly integers, 


In 


rt 


In Var. 2. the unit 3 ſtands under the place of ten · 
thouſands, and ſo 9 is ten- thouſands; and to the re- 
mainder o annex +400, for the ewo decimal places in 
the diviſor; then dividing, you get 00 to the quot; and 
becauſe 9 ſtands in the place of ten-thouſands, the quot 
continues to be wholly integers. The proceſs is the ſame 
in Var. 3. and 4. 

Laſtiy, we ſhall allow decimal places to beth dividend 
and diviſor. 


Var. 1. Yar. 2, C 
3-5)320.95(91.7 3-5)32:095(9.17 
36.38% „ 
59 59 
35 35 
245 245 
245 245 
Var. 3. Var. 4. 
35).32005(.917 3.50.3209 50,0917 
3.15 31.5 
59 59 
35 35 
245 245 
245 245 


.. In Var. . che units of the firſt product ſtand under 
tends of the dividend; and ſo 9, the ßeſt figure of the 
„is tens. In Var. 2. the mirs of the ſirſt product 

and under units of the dividend, and fo 9 is units In 


Vor. 3. the units of rhe firſt product ſtand under primes, 


To divide by 20, 100, 1909, &. is to move the de- 
eimal 


the di viſor. 
Thus, And Thus, 
_—_— 76.81 dor 1.728 
10069 ( 7.68 10017. 4728 
100007680 768] 1000)17.28( 0728 
4 Ben 10000) 17. 81.001726 


APPROXIMATES. 


In dividing approximates; the certain places of the 
quot may be determined by the following 

Rur. Place the diviſor under the fir(t dividual, 
and the number of certain figures in the quor ſhall be 
one leſs than the munber of places from the loft of the 
diviſor to the firſt + or —, whether in the diviſor or in 


the dividend. 

Ex. 1. N. 2. 

Dividend 11 10.79286078— Dividend 1110.7929— 
Diviſfor 42.9723 ＋ Diviſor 258.8490136 ＋ 


Certain places fve, where - 


of three are decimals. of four are decimals. 


Dut here it is to be obſcryed, that the waterzain car- 


point one place toward the left for every cipher ia 


Certain places fix, where- 


C K 418 


riage may, in ſome caſes, effe& ſeveral columns on the 
left, and thereby render more figures of the quot uncer- 
tain than the rule preſcribes. e ſureſt way, there- 
fore, is, to make two operations with contrary ſigns, 
and then the figures in which the two quots agree are 
certain. 

In order to make the reaſon of the rule appear, it will 
be neceſſary to work an example. 


Example. 
A 
42.972341) 1110. 9%½86073—( 25.849 
85 944 6 «+++. 


38186287 
38067507 0 


18780 


Here we ſtop, no more places being certain. The 
reaſon is obvious; for the right-hand figure of the firſt 
4 viz. 6, is uncertain; and conſequently all the 

gures under it, on the right of the line A B, will be 
fo too; that is, the laſt remainder and new dividual are 
uncertain, and of courſe the figure that would go next 
to the quot. 

From this example it appears, that all the figures on 
the right of the line A.B are uncertain and uſeleſs; if 
therefore a way of working, without writing down theſe 
uſcleſs Fgures, can be found, we thail then have a me- 
thod of dividing long decimals, whether finite or approxi- 
mate, ſo as to contract the operation, and limit the pro- 
du? to any number of decimal places propoſed. And 
this may be effected by obſerving the following 


Rutt. Write the product of the firſt quotient-figure 
under the dividend ; and from the ſituation of the units 
place, conſider how many figures of the dividend mult 
be retained to give the quot the number of decimal 
places intended; cut off the other Fgures on the right, 
and alſo the figures correſponding to them on the tight 
of the diviſor; then ſubtract; eſtecm this and every tol- 
lowing remainder a new dividual ; and for each new di- 
vidual drop a ſigure on the right of the diviſor ; but in 
multiplying the quorient-Hgures into the diviſor, take in 
the carriage from the right hand; as in the following 
examples, 


Ex. I. Divide 95.432756463275 by 3.4637528; 


and limit the quot to foer decimal places, 
Coatraded 


AM 


— < 
- — 
— — —— y—- * _ 


[ 
1 


412 F e 


OContracted by the rule. 
3:46375(28)95-43271$6463275(27-55 18 
2 q 6.9275 56 | 


6 
+4 - 


1 261577 
242462 


19115 
17318 
1797 
1731 


66 
34 


32 
27 


(s) 

In the above example the units of the firſt produt 
ſtanding under the place of tens, the firſt figure of the 
quot is tens; and hence it is eaſy to foreſce, that ſix 
figures of the dividend retained will give four decimal 
places to the quot; and accordingly cut off all the o- 
ther figures on the right of the dividend ; cut off like- 
wiſe — the diviſor two figures that correſpond to 
them, 

At every new dividual, drop or omit a figure on the 
right of the diviſor, and mark the figure ſo dropped by 
ſetting a point under it; and in multiplying the quotient- 


figure 7 into the diviſor, ſay, 7 times 7 is 49, and 3 of 


carriage from the right, (ariſing from 7X5=35), makes 
523 1o ſet down 2, and carry 5. The ſame method is 
obſerved in multiplying every other quotient-figure into 
the diviſor, 


The ſame Example at large. 
A 


In working the ſame example at Jarge, the line A B 
ſhows how far the operation is contracted, and how much 
labour is ſaved, 3 * 

But here obſerve, that by the rule for approximates 
the certain places of the quot are no more than five, 
viz. 27.551. And therefore, in all operations of this 
kind, care ſhould be taken to limit the quot to fo many 
places certain ; as is done in the following example. 

Exaur. II. Divide 87.0763264525 by9g.365407024; 
limiting the quot to four decimal places certain, 

9·365407024)8 7. 632066452509. 2976 
„ 884.2886632 60 


— 


278766 
187308 


91458 
84288 N 


7170 
6555 


615 
561 


od 
Here we put a ſtop to the operation; becauſe, by the 
rule for approximates, the next figure of the quot would 
be uncertain, 5 
We ſhall conclude diviſion of finite decimals with two 
very uſeful problems. 
Pao. I. From a given multiplier to find a diviſor 
that gives a quot equal to the product. 
RuLE. Divide an unit with ciphers annexed by the 
given multiplier, and the quot will be the diviſor ſought. 
Exame. What diviſor will give a quot equal to the 
product of 125 into the dividend ? 
Given multiplier 125)1.000(.008 diviſor ſought, 
1000 
Now, if any number be divided by .o08, and the 
ſame number be multiplied by 125, the quot and product 
will be equal, 
een quot. 


11 7315 
8 125 
35 36575 
32 14630 
W 7315 
30 — — 
24 914375 product. 
2 | 
56 


40 


40 
The reaſon is plain: for an unit contains the quot .oo8 
Juſt 125 times ; and conſequently ,o08 dividing any num- 
ber 


a Ws - -@ T 1 0 * 413 


ber will give a quot 125 times greater than the dividend; - Ex. 1. | Ex. 2. 
that is, the quot will be equal to the product of the di - 113-370-(-481,481,\ +5) 3+7+$924(7-518,5 
2 .* „* * 


vidend multiplied by 125. 1 5 
Pros. II. From a given diviſor to find a multiplier — f — 
that gives a product equal to the quot. $7 25 3.7.92, proof. 
Rurs. Divide an unit with ciphers annexed by the 56 25 
given diviſor, and the quot will be the multiplier ſought. — — 
Exaur. What multiplier will give a product equal 10 9 
to the quot ariſing from the ſame number divided by 7 5 
.o08 ? — wy 
Given diviſor .008)1.000(125 multiplier ſought. "33 * 
I 5 5 
ak $7 2s 
20 
16 | at 
7 10 
40 4 
Now, if any number be multiplied by 125, and the 3 
ſame number be divided by. oog, the product and quot Rurz IV. If the diviſor be interminate, reduce it to 
will be equal; as appears in the example following. a vulgar fraction, as taught in reduction of decimals, 
785 .coo8)785.c000(98125 quot. Prob. V.; then multiply ROY dividend by the de- 
125 72 nominator, and divide the product by the numerator. 
— — Here there are fix caſes; for the diviſor may either 
3925 65 repeat or circulate, and may- divide a finite, a repeating, 
1570 64 or circulating dividend. 
785 — Cats I, When a repeating diviſor divides a finite 
10 dividend, 
98125 product 8 5 Exaur. Divide 23.5 by = 
20 
16 4)211.5(52-875 
40 — 
40 11 
Rurx II. If a finite diviſor divide a repeating divi- 8 
dend, work as in integers; but in continuing the divi- "_ 
ſion, inſtead of annexing ciphers to the remainder, annex 35 
the repeating figure of the dividend. 32 
Ex. 1. y Ex, 2. 2 
593305 558012915 28 
30 4 — 
* 5 p 
oo Cass II. When a repeating diviſor divides a repeat 
6 ing dividend. 
— Exaur. Divide 43.26 by 32 
— 43-26 
6 9 9 Or rather thus: 
= 3)389-40(129.8 432.66 
26 1 quot. 43˙28 
ow 3 3)389.40(129.8 
2 6 
Rvuux III. If a finite diviſor divide a circulating di- 29 
vidend, work as in integers ; but in continuing the divi- 27 
ſion, inſtead of annexing ciphers to the remainder, an- — 
nex the circulating ſigures of the dividend. 24 


24 
Vor. I. No. 18. 3 5 M Cass III. 


414 , 0 2 166 % 


Cask. III. When a repeating diviſor divides a cir- 
culate. 8 | 


Exaur. Divide 92.518, by .q=# 
92.518, Or rather thus: 925.185, 
9 92-518, 


832.666. + ee 


— 


32 
32 


6 
4 
26 
24 


a | 


ein IV. When & Greulate divides. a finite divi- 
dend. 


Exaur. Divide 9 by .45 = 
. $00 T7 10 —— to multiply the divi- 
9 dend 9 by 99, firſt multiply it 
— by 100, which is done by an- 
45)891(19.3 nexing two ciphers ; and from 
45* this product ſubtract the divi- 
— dend. 
441 
405 
350 
360 


CASH V. When a circulate divides a repeating di- 


vaidend. 
Exaur. Divide 5.87 by. 72, = 35 
583.33 
5 83 
12)577.50(8.0208 
976 8 In order to multiply the di- 
vidend by 99, move the deci- 
150 mal point two places to the 
144 right, and then ſubtract the 
given dividend, 
600 
576 
240 
216 
24 


Cast VI. When a circulate divides a circulate. 


Exane. Divide .962, by 18, =z& ' 
| 96.296, 4 


.962, 


18)95.333(5-296, 
90 © +4 * 
53 


173. 
162 


113 
108 


When the circle of the quot is likely to run on to 
many places, you may * the opetation, and com- 
plete the quot by a vulgar fraction; as in the following 


example. | 
Exaur. Divide 34.56097, by 3.592, = Wo? 
3-592,)34560.97560, 
3 34.5609). 
3589) 34626. 41463, (Oo. 62ů006 f 
32301 9 „ „ 
22254 
21534 
7201 Or, 9.6200653 233441622 
7178 
23463 


The quot would run 21534 
on to 49 figures of a ——— 
Goite part, and then « 19294 
circle of 65 places; but 19945 
limit it at ſeven places — 
of decimals, and then 13491 
complete it by a valgar 10767 
fraction; as follows, 
viz, (2724) 

Complete the partial remainder 2724 by annexing-to 
it the circle of the dividend, and placing both, by way 
of numerator, over the diviſor 3589. 

The numerator of this — ſraction being a mixt 
number, reduce it to an improper fraction, by multiply- 
ing 2724 by the denominator 99999, and 
adding the numerator 46341 to the pro- 292400000 
duct; as in the margin: and then, inſtead 2724 
of the mixt number, the numerator of the — 
complex fraction will be 899 . Or 272347276 
rather work thus: Eſteem 2724. 46341, a 46341 
circulate ; and then you find the numerator —— ——- 
of the vulgar fraction by ſubtracting the — 272443617 
nite part, 


Next 


AS 1 


Next divide this fractional numerator 

2358900000 by the denominator ; which is done by 

3589 mukiplying 3589 by 99999, as in the mar- 

gin; and now the ſimple vulgar fraction 

358896411 * be annexed to the partial quot is 

If the quot thus completed be multiplied by the divi- 
for, it will produce the dividend. 


VII. Decimal Practice. 


Tux price of goods or merchandiſe may be caſt up 
decimally by any of the methods following. 

MzeTrop I. Find the decimal of the rate, viz. the 
value of one yard, one pound, one piece, &c. ; and this 
decimal of the rate multiplied into the number or quan- 
tity of the goods gives the price. | 

Ex. 1. At 38. 4d. what coſt 346? 


345 The decimal of the 
1 rate is . 18 
1730 
346 


— — 1 
c|o)515]o(57.$=57 13 4 
45 


Tr 


C! KE. 413 
Ex. 2. At 68. 8 d. what colt 439? 
The decimal of the 3 — 8 — 
rate is 2)439(146 3= 14 
Mech. IT. When the — coodrend far- 


things, find how often it is contained in one pound Ster- 
liog, divide the given number of goods by this number, 
or by its component parts, or work by aliquot parts, and 
the reſult will be the price ſought. 

We confine this method to fuch rates as conſiſt of 
pence and farthings, becauſe when the rate conſiſts of 
ſhillings, pence, and farthings, or of pounds, ſhillings, 
pence, c. it is ſhorter and eaſier to work by Me- 
thod I. 

To make the practice ready and eaſy, it will be pro- 
per to have at hand a table of rates and diviſors, ſuch as 


the following one. 


69 
63 
60 
54 
%, Tarts of RATES and Divisoxs: 
Nate. o Farth, 1 Farth, | 2 Farth, 3 Farth. 
d. Dei. Divifs | Div Divi. 
o 3,8, 40. 8,60, | 8,40. 
1 |6,40. 8,6, 4. 0 4.30.—8. 
2 4.30. 4. 30. 148. 4.30, 144. 80.—12. 
3 80. 80. 112. 80. ＋6. I 80,+4. 
4 | 60, 00. ＋4 of 4.. 60+8. 60+8-+2 of 8. 
5 6.8. 40,,- 8. 40—12. 40—4 of 6. 
6 140. 40 of 6. 40+12, 4078. 
7 406. 406 of 6. 40 ＋4. 40+4+6 of 4. 
8 30. zo of 8, zo+2 of 8, 80, x 3.—12 of 80. 
9 So, x3. So, x3. A 12 of 80. So, x3, 16 of 80. 80, 3. T4 of 80. 
10 8, 3. 30,+4,+8 of 4 20.—8. 40, T2, T2, 16. 
ml 20,-12, 140,X2,—8 of 40. 40, K 2.—12 of 30. 8.3. 45.—8 of 5 


In the above table the pence ſtand in the left-hand 
column, and the farthings on the head, and the diviſors 
in the angle of meeting; which are to be underſtood and. 


read as lollows. 
3.8, 40. 


Divide the given number of goods by 3, 
divide the quot by 8, and again divide this laſt 


quot by 40. 


4-30,—8. Divide the number of goods by 4, ditide 
the 1 by zo, and from this tft quot ſubtract one 8th 
of itſelf. 

80+12. To an goth add a 12th of that goth. 


4304. To a zoth of a th add a th of that 
zoth, 


60, 


476 


60, T4 of 4. Divide by 60, divide again the quot by 
4, and to the firſt quot add a ꝗth of the ſecond quot. 
30X3,—12 of 80. Divide by 80, multiply the quot 
by 3, and from the product ſubtract a 18th of the firlt 
ot. 
Ax. 1. At 1 f. per yard, what colt 432 yards? 
One 3d = 14; 
One Sth of that = 18 
One 4oth of that x 452298. 
Ex. 2. At 3 f. what colt 728.5 ? 


One Sth = 91.0625 „ . 

One 4oth of that = 2. 2765625 2 2 5 6x 
Ma ru. III. The third method is by decimal tables 
of rates ſuited to the nine digits; ſuch as thoſe com- 
poſed and publiſhed by the Rev. Mr George Brown in 
1718, under the title of Arithmetica Infuita, and re- 
commended by Dr John Keill profeſſor of aſtronomy in 

the univerſity of Oxford. 
I beſe tables are ſtill extant, and extend from 1 far- 
thing to 208. ; a ſhort ſpecimen of which, with their 
conſtruction, and the manner of uſing them, we ſhall here 
ſubjoin. 


Decimal Table of Ratet, 1 J. the integer. 


Rate. | Rate. | Rate, Rate, 
A 7 G1 £7 6. „ . M. 
nnn 5h 11 $5+ 
- 1|0.57083 o. 571875 o 572918 [0 5739583 
21.1418 [1.14375 1.4583 [1.147916 
31.7125 1.715625 1.71875 [1.721875 
42.283 | 2.2875 2.2916 [2.29583 
5 2.85416; 2.859375 2.864583 |2.86979168 
63-425 |3-43125 |3-4375 3:44375 
7 3-99583| 4.003125 | 4.010416 [4.0177083 
8 4-58 4.875 4-583 (48919 
9.1375 5.146375 | 5.15625 5.165625 


In the left-hand column ſtand the nine digits; and on 
the right of 1 are the decimals of the reſpective rates on 
the head. Thus, . 508 is the decimal of 118. 5d. 
one pound being the integer; and .571875 is the deci- 
mal of 118. 54d, &c, Thoſe decimals oppoſite to 1 
being multiplied through the nine digits, make up or 
compoſe the reſt of the table. 

The ſuperior excellency of tables thus conſtrued is, 
that we multiply or divide by 10, 100, 1000, Cc. by 
moving the decimal point ſo many places to the right or 
left as there are ciphers in the multiplier or diviſor, 

Hen-e the price or value of any number of yards, or 
other things, denoted by a ſingle digit, or by any of its 
decuples, may be readily found. Thus, the price of 
7, 70, 709, 7009, 70000, 700099 yards, at 118. 5d. 
per yard, is found as follows, 


a5 ESD ME Tz 1 C0 


Yard-. 5 4 
7= 3.99583 = 3 19 It 

70 = 39.9583 = 39 19 2 
700= 399.583 = 399 11 8 
7000 3995.83 3995 16 8 
70000 399583 = 39958 6 8 
700000 = 399583. = 399583 6 8 


Now, every number may be reſolved into decuples of 
the ſeveral digits of which it is compoſed ; find therefore 
the price of each decuple by itſelf, as already taught, 
and their ſum will be theeprice of the whole. 


ExAamP. 1. Required the price of 7956 yards, at 
118. 53d. per yard. 
T. 
7000 = 4017. 708333 
900 = 516.5625 
50 8 28.697919 
6 8 344375 


„ 
4566.412500 = 4566 8 3 


Ex aur. 2. How much money will one ſpend in a 
year, or 365 days, at the rate of 118. 54 d. per day? 
Days, b 
300 = 171.875 
60 34'375 
5 = 2.864587 
— „ . 
209.114583 = 209 2 31 

Tables of this ſort may be framed for a great variety 
of uſeful purpoſes, and are eaſily conſtructed. 

Thus, ſuppoſe a table wanted for ſhowing the daily in- 
come of any annuity, or yearly penſion; in this caſe, di- 
vide 1 by 365, and the quot is the income of 11. an- 
nuity for one day; and by multiplying this quot through 
the nine digits, the table is conſtructed as follows. 


TanLE. 
1].0,02739726, 
20, 05479452, 
3.0, 8219178, 
The uſe of the table will beſt ap- 4.0,10958904, 
E by examples; which take as 5.0, 13698630, 
ollows. 6.0,16438356, 
Example 1. a 
If one has a yearly penſion of 7.0, 9178082, 
375 1. what is his daily income? 8.0,2191 7808, 
4 9.0524657534. 
300 2 8219 
70 1917 
5 0136 
& 
1.027221 © 6x 
Example 2. 


The yearly rent of a gentleman's eſtate is 9681. 104. 
what can he afford to ſpend fer day ? 


L. goo 


—— —— U — —ä 


41 Wii F H 417 


L. a i 7b 
= 222 - - Decinial table of primes, ſeconds, &c. 
= 2360": ) | 1 
8 = 219 Primes. Seconds,, Thirds. bourths. 
0.5 = .0013 | N. 7 ” | | | 770 my 
. . 1. d. —  ——— | = 
26532 V2 '113 (0h = 1 10 069 .0005 78,703, . ooo04822 
If the income for any number of days be required, 2 1 0135 01157407, +0000964 5 
find the income for one day as above; and multiply the 3] -25 | -02083/.001736,111, ,00014467 
decimal anſwer by the giren number of days. Or, 9 e 
multiply the yearly penſion by the given number of days, 44 +3 0% 0023 14,814. .00019290 . 
and uſe the product as the yearly fron. Thus, in 5] -416 | 034/72 893.518, 00024112 
Ex. 2. if the gentleman's income for 64 days be de- 6] 5 0416 f.003472,222, .00028935 
manded, you may either multiply 2.6532 by 64; or Nee — 
multiply 968.5 by 64; and then work for the product 7] is. oo, 92 5. . 00337557 
as follows. : | 8] .4 of .004629,629, .00038520 
968.5 6d000 = 164.3835 9982 3. -00043403 
6 3 2 1 10] 84 0694 .005 787,037, . 00048215 
38740. 80= 2191 | _11] 916 ] .0763$1.006365,740, .00053047 
2 A TY A x1 ONE NY In the column of fonrths, the decimals run on to 
61984.0 i69.8189=169 16 4 eigbt places of a finite part, and nine figures of a circle ; 


SRI ooo ARG : but the finite part by itſelf, which alone is inſerted in 
The decimals in the table being circles of eight pures. the table, will be found ſufficient; and in the column 


we have uſed them as approximates, by coghiging. th: . : 
operations 10 ſour decimal places - which, in affars of een b u. — circle of three figures may in moſt 
this kind, is ſuſigently. accurate. he 

principal ſum be confi 


If the annual intereſt of any 1 
dered as the yearly penſion, * intereſt» of the ſame I. Multiplication. 
principal for any number of days may be found by the 


table as 7 above. AP 2 1 1 * 2 . 
The intereſt of any. princi or a/year is cafily : it 
= * being always Rn doors the pro- What is the product of 247 by 18 5 
f the principal multipli the rate per cent. 5 
. reer * e 
principals at 5 por cone „ FW IGG ST Fi 
. Or thus: < 
685 24-587 24-58333 
5 | | | 16575 814-81 
34-25 annual interett. 122916 2458323 
26 | $2 0 1720873 1966665 
h 800 S 2.79178 12291666 98333 
20550 90 2 24657 wi 147500000 2458 
6850- 0.5= 00136 245833333 a 
— 1 — CL. . 4. . 452-5750 
890. 50 „ 2.439% = 2 8 9 Foo) 407468. 750 —— 
81 ri ' — 12 819 
Dvovrcinats.. | 452-7430? N 
a ; | 344 12 452.7428 
Decimal ptadice may be uſed with great advantage in — 12 
the multiplication and: diviſion of duodecimals, _ 8.91666 . 
the integer is divided into twelve equal parts, called 12 8.5136 
primes, and each prime into twelve ſeconds, cach ſecond. — 12 
ioto twelve thirds, &c. | 11.000 — — 
For the ready converſion of primes, ſeconds, thirds, 10.9632 
Ge. into decimals of the integer, the following table is STE 
conſtructed. Anſ. 452 8 11 


Vor. I. Namb. 18. 3 5 N In 


1 — — 
— ²ͤ— . — — 
— 


Examp. 3 


, 


0 7 : 
Multiply 18 6 by 2 4, and 2 3 continually. 


WM. Divifen. 


, 


Examp. 1. 


Ly 


, " 


Anſ. 91 1 6 


Divide 452 8 11=452-7430f 


by 18 5 = 


18.416) 452743055 
1841 452.7430 


— — — 


18.418 16178 


16575)407468.750(24-583 


23150" 2 „ ** 


75968 

66300 
96687 
82875 


138125 
132600 


55250 
49725 


5525 


7.000 


, 


Anſ. 24 7 
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In working by the inverted method, for the repeating 
s in the multiplier, take 4 of the multiplicand. The 
reſult wants very little of the true anſwer. 


| 18.5 
2-25)97.125(43-16(2.$ 
goo ** 370 12 


1500 

1350 Anſ. 2 4 
150 
SEXAGESIMALS, 

Decimal practice might likewiſe be uſed to pur- 
poſe in the arithmetic of ſexageſimals, as it would ſhorten 
and facilitate the operations. ' 

Sexageſimals, ſtrictly ſpeaking, are degrees, minutes, 
ſeconds, thirds, &c. where each degree is divided into 
60 minutes, and each minute into 60 ſeconds, &c. ; bur 
under this title is alſo uſually comprehended the diviſion 
of a ſign into 30 degrees. They are commonly marked 
as under 


Sten. deg. min. fee. thirds. 


| 7 24 36 54 48 Ge. 

Sexageſimals properly ong to aſtronomy, being uſed 
in computations of motion time, where the degree 
of motion, and hour of time, are equally divided into 
60 minutes. The preference of the decimal method to 
that of the ſexageſimal will appear from the following 


example of addition done both ways, 
S exage/imally. Decimally. 
Signs. ; 3. 


10 20 47 17 = 10. 69293, 518, 
7 18 50 40 = 7.628 14,814, 
9 25 30 28 = 9.85018. 518, 
11 10 40 $0=11.35601,851, 


3 15 49 7= 352728, 703, 

From the above example it is obvious, that even in 
addition the decimal operation is more ſimple and eaf) 
than the ſexageſimal, eſpecially if care be taken to uſe 
— more decimal places chan what are abſolutely noceſ- 
ary. 

But in multiplication and diviſion the advantage of the 
decimal method is ſtill greater; for in the ſexageſimal 
way the operation is extremely tedious ; whereas, by 
working decimally, it is performed in the ſame manner, 
and with the ſame caſe, as in duo ſecimals. 

Vuucar Fractions. 


Decimal practice may ſometimes be profitably uſed - 


& RR. IT HH MK Tt I Gr © 


the arithmetic of vulgar fractions, the operation being 
ſhorter and eaſier in the decimal than in the vulgar way. 
This we ſhall illuſtrate by a few examples. ts. 


I. Addition. 


Ex. 1. What is the ſum of 4+31. ? 
| =.25 
2. 966 | 
"apy 4 
918 2 18 4 
Fx. 2. 3 the ſum of 143+183+Z of FC. E 
b / 
1479 = 14-875 
183 = 18.6666 
40% 4 (25 
| C. 2 Ib. 


34-1666 = 34 © 18x 
| II. Subtradion. 
Ex. * 1 ſubtract 31. 


4=.75 
[= 333 


— a — 
416=8 4 2 
Ex. 2. my + of 3 ſubtract. $4 of 4 id. Troy. 


bel 


y = 125 


with df me 


— 92. = 


4583 25 10 


III. Multiplication. 
Ex. Multiply 19 r by 22 4 feet... ' 


199% - - - =19.583 
224=22-5="7* 201 
» 

3018864 


9)3936. 250 
— — Sg. /. i. in. 
437-361= 437 $2 


| II. Div ßen. 
Er. Divide 6% by 1 


. 36, and 6ry=6.38 
+36,)638. 
00 6.3 . 
&. 86 > 


W 17 11 47 
272 
252 
205 
180 
Y 250 
216 
349 
324 


160 
144 


— 


*:6 


Rule. of Three Direct. 


Dzc1mar practice is frequently the ſhorteſt and eaſioſt 


method of operation in the rule of three, 


Exaur. I. If C. 3: 1: 14 of raiſins cot L. 10: 


2: 6, what will 6. C. 3 Q. colt at that rate? 


G K.. d . 

Vulgar ſtate 3 1 14:10 2 6::6 3 

Decumal ſtate 3.378 *t * * 21 6.75 
as 


50625 
70875 
60750 
* 


3-375)68.34375(20-25=20 f 
6750 5 „ 


8437 
6750 


16875 
16875. 


Exany, II. If a wedge of gold, weighing 14 0. 
3 oz, 8 dw. coſt L. 514, 48. what is that per ounce ? 


V A * PL * * 
eee ———— T———2—2—ꝙ— ͤꝙwͤ᷑—lkr —— . bag 
3 * = * * J 4 EIT VET . = 2 4 v E 
N ? * - * * * On * 
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Ib, oz. Uw. Le vr. 02, 
Vulgar ſtate 14 3 8:514 4: 1 
Decuna! (tate 14-283 3 $14.2 : 084 
3 c ? b ; 514.2 E 
13 1474 ——— 


14.283) 42 8 500 
1428 42.350 
— . 


12855) 38 565-0 Anſ. 
38565 | 


Rule of Three Inverſs, 


Exame. If you borrow L. 64 for 8 months, what 
ſum lent for 12 months, or a year, will requite the fa- 
vour ? : 

. 

Vulgar ſtate 1: 64 :: 1 

Decimal ſtate 1: 64 :: 6 
6 


— B. „ . 


9)334(42-6=42 13 4 
'\ 


6 

24 

18 Or thus: 
60 3)64(2, 

$4. 21.42 


— 


6 ' The ſame 42. as before. 
Compound Rule of Three. | 


Examy. What is the intereſt of L. 75: 10: 4 for 
8 months, at the rate of 5 per cent. per annum ? 


[ M. 
Vulgar ſtate 12X100t 5 :: 75 10 4X8 
Decimal ſtate 12 X 100: $5.:: ee "ol 

12 


— — — — — 


1200 5 : 604-133 
| 5 


— 


3020. 656 
1200) 3020. ( 1 
2.3177 =2 10 + 
The ſimple ſeparate operations of the ſame example 
follow, - 


— 


1 . M, 
100: 5 1: 75.516 12: 3-77583::8 
5 8 
1377. 583 12) 30. 20666 
3.77883 2.5172 Anſ. 


Car. III. ExTRAcTION of Roots: ': 
Ix unity be mdſtiplied continually by any given 00 
ber, the products thence ariſing are called powers E. 

number; and the given number is called the root, or firft 


power, W ee 

Thus, if 2 be the given number, then 1%2=2 is the 
root or firſt power; and -2X2=4 is the ſquare or ſecond 
power; and 4X2=38 is the cube or third power; and 
8X2=16 is the biquadrate or fourth power; and 16 
2=32 is the ſurſolid or fifth power; and 32X2=64 is 
the ſixth power, or cube ſquared, c. 

The natural numbers, 1, 2, 3, Sc. are ſometimes 
placed over theſe powers, denoung the number. of mul- 
Tiplications uſed in producing them, or ſhowing whar 
powers they are; and are Indices or exponents, as 
in the following ſcheme. + | 

Indices, O, I, 2, 3, 4, Foy .6, 7, Or. 
: Powers, 1. 2y 4. 3, 16,” 32, 64, 128, Ge. 

The raiſing any root or number given to any power 
. een is called involution; and is performed by mul - 
tiplying the given root into unity continually, as taught 
above. Burt the finding the root of a given power is 
called evolution, or extraction of roots. W--, 

If the root of any power not exceeding the ſeventh 
power, be a ſingle digit, it may be obtained by inſpec- 
tion, from the following table of powers, 


T A B L rave; 


N SE (Souls® r 
2 rv 8 ; I: +: 7 | 7 4 
12 = © he 
HEBER 
= is | [$f] == Fo f 
1 F if Wo 1 I 
ei ll 2 6 12 


27 814 283] 178 218 


I 
4 
9 
6 % 256] 109”. 4096; 138% 
5 | 125 | 625] 3125} 15625} 7812 
6 | 216 [1296 327&- 46656] 2799 


— — — 


49 | 243 [2401'16807|117649] 823543 
64 | 512 [4096-32768[26214 442C97 152 
81 | 729 16561 5yo495 2144114782969) 


I. Extraction of the Sytiere Root. 

Ruiz I. Divide the given number into periods 
of two figures, begidning at the right hand in integers, 
and pointing toward the left, But in decimals, begin at 
the place of hundreds, and point toward the right. E- 
very period will give one figure in the root. 

II. Find by the table of powers, or by trial, the 
neareſt leſſer root of the leſt-Fand period, plare the $- 
gure ſo found in the quot, ſubtract its ſquare from the 


WS ow ne was | 


aid period, and to the remainder bring Cown the next 
period for a dividual or refolvend. 

UI. Double the quot for the firſt part of the divi- 
ſor ; inquire how often this frit part is contained in the 
whole reſolvend, excluding the units place; and place 
the figure denoting the anſwer bach in the quot and = 


— 
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the right of the Grſt part; and you have the diviſor com- 


IV. Multiply the diviſor thus compleated by the B- 


put in the quot, ſubtract the product from the re- 
olvend, and to the remainder bring down the following 
period for a new refolvend, and then proceed as before. 

Note 1. If the firſt part of the diviſor, with unity 
ſuppoſed to be annexed to it, happen to be greater than 
the reſolvend, in this caſe place o in the quot, and alſo 
on the right of the partial diviſor; to the reſolvend 
bring down another period; and proceed to divide as 
before. N 

Note 2. If the product of the quotient-figure into the 
diviſor happen to be greater than the reſolvend, you muſt 
go back, and give a leſſer figure to the quot. 

Note 3. If, after every period of the given number is 
brought down, there happen at laſt to be a remainder, 
you may continue the operation, by annexing periods or 
pairs of ciphers, till there be no remainder, or till the 
decimal part of the quot repeat or circulate, or till you 
think proper to limit it. | 

xAur. I. Required the ſquare root of 133225. 


Square number- 133225(365 root 365 
rue 365 
1 div, 66) 432 reſolvend, 1825 
396 product. 2190 
1095 


2 div. 725) 3625 reſolvend, — 
| $625 product. 133225 . 
| Exame, II. Required the ſquare root of 72, to 
eight decimal places. 


72 00090000{8.48528137 root. 
4 
164) 800 

656 


1688) 14400 
13504 


16965)89600 
84825 


\ 
_ 


Aſter getting half of the de- 
cimal places, work by contract- 
ed diviſion for the other half; 
and obtain them with the ſame 
Accuracy as if the work had 

deen at large. 


169702)477500 
339404 


—_ — . 


169704)138096 
9 „ „ 0 135763 


— — 


(9) : 
Vor. I. No. 18. 3 
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+ Exane, IH. Required the ſquare root of. 2916. 


110 74 2916054 root. 
ec BIR 


104) 416 
416 


Tf the ſquare root of a vulgar fraction be required, 
find the root of the given numerator for a new nume- 
rator, and find the root of the given denominator for a 
new denominator. Ihus, the ſquare root of g is 4, and 
the root of 4$ is $; and thus the root of % (z) is 
4& 221. : : 

Bur if the root of cither the numerator or denomina- 
tor cannot be extracted without a remainder, reduce the 
vulgar fraction to a decimal, and chen extract the root, 
as in Example III. above, 


II. Extrattion of the Cube Root. 


Rvis 1, Divide the given number into periods of 
three figures, beginning at the right hand in integers, and 
pointing toward the left. But in decimals, begin at the 
place of thouſands, and point toward the right. The 
number of periods ſhews the number of figures in the 


root. 

II. Find by the table of powers, or by trial, the 

neareſt leſſer root of the left-hand period; place the fi- 

ſo found in the quot; ſubtract its cube from the 
aid period; and to the remainder bring down the next 
period for a dividual or reſolvend. 

The diviſor conſiſts of three parts which may be found 
as follows. 

III. The firſt part of the diviſor is found thus: 
Multiply the ſquare of the quot by 3, and to the pro- 
duct annex two ciphers; then inquire how often thus firſt 
part of the diviſor is contained in the reſolvend, and 
place the figure denoting the anſwer in the quot. 

IV. Multiply the former quot by 3, and the product 
by the figure now put in the quot; to this laſt product 
annex a cipher; and you have the ſecond part of the di- 
viſor. Again, ſquare the figure now put in the quot for 
the third part of the diviſor ; place theſe three parts un- 
der one another, as in addition; and their ſum will be 
the diviſor complete. 

V. Multiply the diviſor, thus completed, by the fi- 
gure laſt put in the quot, ſubtract the product from the 
reſolvend, and to the remainder bring down the follow- 
ing period for a new refolvend, and then proceed as be- 
ore. 

Note 1. If the firſt part of the diviſor happen to be 
equal to or greater than the reſolvend, in this caſe place 
© in the quot, annex two ciphers to the ſaid firſt part of 
the diviſor, to the reſolvend bring down another period, 
and proceed to divide as before, 

Nete 2. If the product of the quotient-Fgure into the 
diviſor happen to be greater than the teſolvend, you muſt 


80 back, and give a leſſer figure to the quot. 


Nate 3. If, after every period of the given number is 
brought down, there happen at laſt to be a remainder, 
2 may continue the operation by annexing periods of 
ce ciphers till there be 3 remainder, or tl! you hare 

5 LY 


ö ̃ wm qt... 
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| as many decimal places in the root as you judge neceſ- tor cannot be extracted without # remainder, reduce the 
q a vulgar fraction to a decimal, and then extract the root. 
Exaur. I. Required the cube root of 1256 1290. * N 

III. Eatracbian of the Biguadrate Root. 


Cube number 12812 234 root 
8 115 Rott. Extract the ſquare root of the given nun- 


— ber; and again extract the ſquare root of the root ſo 
iſt part 1200) 48 12 reſolvend, found, and the laſt of theſe roots is the root ſought. 
_ 2d part 5 Exaur. Required the biquadrate root of 5308416. 
3d part 9 82. C20a© vp "= 2 
— 5308416 (2304(48 root. 
1 diviſor 1389 X 3= 4167 product. : $ -<<. 16 f | 
5 2 _—_ )645904 reſolvend. 43)130  88)104 | 
3d part 16 ied 6 = | 0 
1 e 18416 
2 Gviſor- 161476 & 4=645904 product. 4604) 12216 | 
| POTS 1 | If, in the firſt extraction, there happen to be a re- 
6 P RO O F. mainder, continue the operation, by annexing pairs of 
46 eiphers, till you have twice as many decimal places in 
8 | * 1 4 — ſquare or firſt root, as you propoſe to have in the 
— | root. ' ' | | 
| on 164268 IV. Extraction of the root of the fiſth power, 
| 468 109512 or ſurſolid. | | 
| — — — Ruue I. Divide the given number into periods of 
uare 54756 Cube 128 12904 five figures, find the neareſt leſſer root of the left-hand 
1 04 t the f ſo found in th t, ſubtract i 
: jiod, put the figure ſo in the quot, ſu its 
Ear. I. Required the cube root of 283. fth * — to the remainder bring down the next 
| 46, be period for a reſolvend. 
28.750000( 3.06 root, II. Put a+y for the root, and then the ſurſolid or 
27 fifth power will be aaaaa + 5;aqaay + 10aaayy + 
"efol 10aayyy + 5ayyyy Þ yyyyy. Now, aaaae being already 
270000 ) 1750000 reiolv. ſubtracted, there remains the other five parts; and to 
$400 + find y, divide by its coefficient, viz. by gacaa+10aaay4+ 
| 36 10aayy + 5ayyy + yyyy; that is, try how often g 
; is contained ia the reſolvend; and, by the help of the 
Div. 275436 X 6 = 1652616 prod. 132 you make up the other four parts of the 
8 iviſor. 
- $7384 rem. Exaur. Required the ſurſolid root of 33554432 
I: Ts 33554432(32 root. 
3.06 89. 9.3636 243 
3-06 3.06 OC 
— — ) 9254432 reſolv. 
1836 561816 4050 gFacaa 
918 280908 540000 oa 
— — | 36000 = 10aayy 
$q. 9.3636 28.652616 1200 = gayyy 
97384 rem. 16= 999 
28.750000 cube. Diviſor. 4627216X2=9254432 prod. 
If the cube root of a vulgar fraction be required, find | — 
the cube root of the given nag 2; for a new on (o) 
rator, and the cube root of the given denominator for a | 
new denominator, Thus, the cube root of is 4, and v. Extraction of => root wm ſixth power, or 
the cube root of 3 is 4; and thus the cube root of ande ſquared. 
(S210) is 1821. f Rvrts. Extract the ſquare root of the given number, 
But if the root of eicher the numeratar or denomina» and chen extract the cube root — 
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me root ſought. Or, firſt extract the cube root, and 
then extract the ſquare root of that root. 

Exaur. Required the root of 191102976, being 
the ſixth power. | 


191102976 (1 3824{24 root. 
1 


ö 1200) 5824 reſoly, 
69 240 


— 1 
268)22420 —=— 
2144 1456 X 4 = 5824 prod. 


2762) 6629 (o) 
$524 

27644) 110576 
110576 


VI. ' Extradtion of the rot of the ſeventh power. 


Ruts. Put a+ for the root, and the ſeventh power 
will be aaaaaaa + EA + Ze + 3500000 * 

aaayyyy + ] + 743355) + YI) BY Mea! 
of which proceed as in extracting the root of the fifth 

wer. 
Exaur. Required the root of 3404825447, being 
the ſeventh power. | 


2404925447(23 root. 
128 


)2124825447 reſolv. 


448000000 = TJaaaaaa 
201600000 = 21aaaaay 
g0400000 = J5agaayy 
75% = 35 
680400 = 21aayyy 
34920 9 
79 = yo 

Diviſ. 108275149 X.3 =2124825447 prod. 


. (0) 
VII. Extraction of the rost of the eighth power. 


RuLs. Extract the ſquare root of the given number 


ARK 


ARITHMOMANCY, a ſpecies of divination performed 


by means of numbers. 

ARK, or Ma Aa, a floating veſſel built by Noah, 
fo the preſervation of his family, and the ſeveral ſpecies 
* animals, during the deluge. Sce Plate XXXVIII. 

Is 


222 till you have three roots; the laſt of theſe is 
the root fought. 7; 

Thos, let 1785793904896 be the eighth power; by 
extracting the ſquare root you get the biquadrate or 
fourth power, viz. 13363363 and by extracting the 
fquare root of the biquadrate, you ger the ſquare or 
ſecond power, viz. 1156, whoſe ſquare root is 34, the 
root ſought, 


VIII. Extrattion of the root of the ninth power. 


Rurts. Extract the cube root of the given number, 
and you have the cube or third power, whoſe cube root 
is the root ſought, | 

Thus, let 5159780352 by the ninth power; by ex- 
tracting the cube root you get the cube or third power, 
viz. 1723, whoſe cube root 12 is the root ſought. 

Univerſally, whatever the given power be, put a + y 
for the root, and by involution raiſe a+ y to the power 
of the given number; then, with this as your guide or 
canon, extract the root in the manner preſcribed and 
exemplified in the extraction of the root of the fifth and 
ſeventh powers. 

But if the index of the given power be a multiple of 
2, the work may be rendered eaher: For, by extracting 
the ſquare root of the given number, you obtain a power 
whoſe index is one halt of the index of the given power. 
Thus, by extracting the ſquare root of the tenth power, 
you have the fifth power; and the ſquare root of the 
twelth power is the ſixth power, Cc. 

Agun, if the index of the given power be a multiple 
of 3, by extracting the cube root you obtain a power 
whoſe index is one third of the index of the power given, 
Thus the cube root of the ninth power is the cube or 
third power ; and the cube root of the twelfth power is 
the biquadrate or fourth power, Ge. 

Involution is directly contrary to extraction or evo-- 
lution; and therefore, if a ſquare number be ſquared, 
it will give the biquadrate or fourth power; and if a 
biquadrate be ſquared, it will give the eighth power. A- 
gain, if a cube number be cubed, it will give the ninth. 
power; and if the biquadrate be cubed, it will give the. 
rwelfth power. See Alen, Chap. IX. and X. 


For the application of Arithmetic to various branches 
of buſineſs, &c. ſee Auticarrion, Awxvitits, Bar 
TER, Broxace, Banxxvercy, Excnancs, Ingu-- 
RANCE, INTEREST, MinzSURATION, Cc. Ce. 


AR K 


The ark has afforded ſeveral points of curious in- 
wiry among the crhies and naturaliits, relating to its 
m, capacity, mmterials, Ge. 
The wood whereof the ark was built, is called in the 
Hebrew Gopber-word, and in the Scptuagint . /pware 
timbers. Some traa(late the original cedar, others fine... 


. 


7 — 


—— —— — — 
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others box, &. Pelletier prefers cedar, on account of 
its incorruptibility, and the great plenty of it in Aſia; 
whence Herodotus and Theophraſtus relate, that the 
kings of Egypt and Syria built whole fleets thereof, 
inſtead of deal. . i 

The learned Mr Fuller in his Miſcellanies, has ob- 
ſerved, that the wood whereof the ark was built, was 
nothing elſe but that Which the Greek call KUTagiao% » 
or the cypreſo-tree ; for, taking away the termination, 
kupar and gopher differ very little in found, This 
obſervation the great Bochart has confirmed, and ſhewn 
very plainly that no country abounds ſo much with 
this wood as that part of Aſſyria which hes about Ba- 
bylon. 

5 what place Noah built and finiſhed his ark is no leſs 
made a matter of diſputation, But the molt probable 
Opinion is, that it was built in Chaldza, in the terri- 
tories of Babylon, where there was ſo great a quanti- 
ty of cypreſs in the groves and gardens in Alexander's 
time, that that prince built a whole fleet out of it, for 
want of timber. And this conjecture is confirmed by 
the Chaldean tradition, which makes Xithurus (another 
name for Noah) ſet ſail from that country. 

The dimenſions of the ark, as given by Moſes, are 
zoo cubirs in length, 50 in breadth, and 30 in height, 
which ſome have thought too ſcanty, conſidering the 
number of things it Was to contain; and hence an ar- 

ument has been drawn againſt the authority of the re- 
—— To ſolve this difficulty many of the ancient 
fathers, and the modern crities, have been put to ve- 
ry miſerable ſhifts : But Butco and Kircher have proved 
geometrically, that, taking the common cubit of a 
foot and a half, the ark was abundantly ſufficient for 
all the animals ſuppoſed to be lodged in it, Snellius 
computes the ark to have been above half an acre in 
area, and father Lamy ſhews, that it was 110 feet 
longer than the church of St Mary at Paris, and 64 
feet narrower ; and if ſo, it muſt have been longer than 
St Paul's church in London, from weſt to eaſt; and 
broader than that church is high in the inſide, and 54 
feet of our meaſure in height; and Dr Arbuthnot 
computes it to have been 81062 tuns. 

The things contained in it were, beſides eight per- 
ſons of Noah's family, one pair of every ſpecics of un- 
clean animals, and ſeven pair of every ſpecies of clean 
animals, with proviſions for them all during the whole 


year. The former appears, at firſt view, almoſt in- 


finite ; but if we come to a calculation, the number of 
ſpecies of animals will be found much leſs than is ge- 
nerally imagined, not amounting to an hundred ſpecies 
of quadrupeds, nor to two hundred of birds; out of 
which, in this caſe, are excepted ſuch animals as can live 
in the water. Zoologiſts uſually reckon but an hundred 
and ſeventy ſpecies in all; and biſhop Wilkins ſhews that 
only ſeventy-two of the q uadruped kind needed a place 
in the ark. 

By the deſcription Moſes gives of the ark, it ap- 
pears to have been divided into three ſtories, each 
ten cubits, or fifteen feet high; and it is agreed 
on, as mult probable, that the loweſt ſtory was for 


the bealts, the middle for the food, and the upper 
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AR K 
for the birds, with Noah and his family; each ſtory 
being ſubdivided into different apartments, ſtalls, c. 
Though Joſephus, Philo, and other commentators, add 
a kind of fourth ſtory under all the reſt; being, as it 
were, the hold of the veſſel, to contain the ballaſt, and 
receive the filth and feces of ſo many animals: But 
F. Calmet thinks, that what is here reckoned a ſtory, 
was no more than what is called the 4ee/ of ſhips, and 
ſerved only for a conſervatory, of freſh water, Drexe- 
lius makes three hundred apartments, F. Fournier, 
three hundred and thirty-thiee ; the anonymous author 
of the Queſtions on Geneſis, four hundred; Buteo, 
Temporarius, Arias Montanus, Hoſtus, Wilkins, 
Lamy, and others, ſuppoſe as many partitions as there 
were different ſorts of animals. Pelletier makes only 
ſerenty- two, viz. thirty-ſix for the birds, and as 
many for the beaſts ; his reaſon is, that if we ſup- 
poſe a greater number, as 333, or 400, each of the 
eight perſons in the ark mult have had thirty-ſeven, 
forty-one, or fifty ſtalls to attend and cleanſe daily, 
which he thinks impoſſible to have been done. But it 
is obſerved, that there is not much in this; to dimi- 
niſh the number of ſtalls without a diminution of ani- 
mals is vain; it being perhaps more difficult to take 
care of three hundred animals in ſeventy-two ſtalls, 
than in three hundred. As to the number of animals 
contained in the ark, Buteo computes that it could 
not be equal to five hundred horſes ; he even reduces 
the whole to the dimenſions of fifty-ſix pair of oxen. 
F. Lamy enlarges it to ſixty- four pair of oxen, or an 
hundred and twenty-eight oxen ; ſo that ſuppoſing one 
ox equal to two horſes, if the ark had room for two 
hundred and fifty-ſix horſes, there muſt have been 
room for all the animals. But the ſame author de- 
monſtrates, that one floor of it would ſuffice for five 
hundred horſes, allowing nine ſquare feet to a horſe. 
As to the food in the 3 ſtory, it is obſerved by 
Buteo from Columella, that thirty or forty pounds of 
hay ordinaiily ſuffices for an ox a day, and that a ſo- 
lid cubit of hay, as uſually preſſed down in our hay- 
ricks, weighs about forty pounds; ſo that a ſquare 
cubit of hay is more than enough for one ox in one 
day. Now it appears that the ſecond ſtory contained 
150,000 ſolid cubits, which divided between two 
hundred and fix oxen, will afford each more hay by 
two thirds, than he can eat in a year, Biſhop Wil- 
kins computes all the carnivorous animals, equivalent, 
as to the bulk of their bodies, and their food, to twen- 
ty-ſeven wolves; and all the reſt to two hundred and 


eighty beeves, For the former he allows 1825 


ſheep, and for the latter, 109,500 cubits of hay, all 
which will be eaſily contained in the two firft ſtories, 
and a deal of room to ſpare, As to the third ſtory, 
no body doubts of its being ſufficient for the fowls ; 
with Noah, his ſons, and daughters. Upon the whole, 
the learned biſhop remarks, that of the two, it appears 
much more difficult to aſhgn a number and bulk of 
neceſſary things to anſwer the capacity of the ark, 
than to find ſufficient room for the ſeveral ſpecies of ani- 
mals already known to have been there, (his he at- 
tributes to the imperſcction of our liſt of animals, e- 
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ſpecially thoſe of the unknown parts of the earth; add - 


ing, that the moſt expert mathematician at this day 
could not aſlign the proportion of a veſſel better ac- 
commodated to the purpoſe than is here done; and 
hence finally concludes, that the capacity of the ark, 
which had been make an objection againſt ſcripture, 
ought to be eſteemed a confirmation of its divine autho- 
- rity, ſince, in thoſe rudcr ages, men, being leſs verſed in 
arts and philoſophy, were more obnoxious to vulgar 
; prejudices than now; ſo that had it been an human in- 
vention, it would have been contrived, according to 
thoſe wild apprehenſions which ariſe from a — 
and general view of things, as much too big, as it had 
| been repreſented too little. 
But it muſt be obſerved, that beſides the places re- 
quiſite for the beaſts and birds, and their proviſions, 
there was room required for Noah to lock up houſe- 
hold utenſils, the inſtruments of huſbandry, grains and 
_ ſeeds, to ſow the earth with after the deluge ; for 
which purpoſe it is thought that he might ſpare room 
in the third ſtory for fix and thirty cabbins, beſides 
a kitchen, a hall, four chambers, and a ſpace about 
eight and forty cubits in length to walk in, 
Ar of ihe covenant, a ſmall cheſt or coffer, three feet 


nine inches in length, two feet three inches in breadth, 


and two feet three inches in height, in which were con- 
tained the golden pot that had manna, and Aaron's 

rod, and the tables of the covenant. This coffer was 
made of ſhittim-wood, and was covered with the mer- 

cy - ſeat, which was of ſolid gold; at the two ends 
whereof were two cherubims, looking toward each 
other, with expanded wings, which, embracing the 
whole circumference of the mercy-feat, met on each 
fide in the middle. The whole, according to the 
rabbins, was made out of the fame maſs, without 
joining any of the parts by ſolder, Here it was that 
the Schechinah or Divine Preſence reſted, both in the 
tabernacle and in the temple, and was viſibly feen in 
the appearance of a cloud over it; and from hence the 
Divine oracles were given out by an audible voice, as 
often as God was conſulted 1g the behalf of his peo- 
ple. Plate XXXVIII. fig. 2. 

ARKLOW, a ſea- port town of Ireland, ſituated in the 
county of Wicklow, about thirteen miles ſouth of the 
* of Wicklow, in 6* 20 W. long. and 32 65 
N. lat. 

ARLES, a city of Provence in France, ſituated on the 
eaſtern ſhore of the river Rhone, in 4* 45” E. long. 
and 43 32“ N. lat. 

ARLEUX, a town of Hainault, in the French Nether- 
lands, ſituated about fix miles fouth of Douay, in 
3* E long. and 530 20' N. lat. 

ARLON, a town of the duchy of Luxemburg, on the 
Aultrian Netherlands, ſituated in 55 30' E. long. and 
49* 45 N. lat. 

ARM, in riding, is applied to a horſe, when, by preſ- 
ing down his head, he <ndeavours to defend himſelf 
again't the bit, to prevent obeying, or being checked 
thereby. 

ARMADA, a Spaniſh term, ſignifying a fleet of men 
of war, as arradilla ſignifies a Iquadron. 

. 3 


n 


. 

ARMADABAT, a very large city of Aſa, the metro- 
polis of the kingdom of Guzarat. 

ARMADILLO, in zoology, a ſynonime of the daſypus. 
See Dasvevs. 

ARMAGH, once a conſiderable city of Ireland, but 
now much reduced, ſituated about thirty miles ſouth 
of Londonderry, in 6* 45” W. long. and 54® 300 N. 
lat. It is (till the ſee of the primate of Ireland, and 
gives name to the county of Armagh. | 

ARMAGNAC, a diſtri or territory in the north-ealt 

art of Gaſcony in France, 

ARMAN, in farriery. See Daencn. 

ARMED, in the ſea-language. A croſs- bar ſhot, is 

| ſaid to be armed, when ſome rope-yarn or the like is 
rolled about the end of the iron bar, which ruaneth 
through the ſhot. 

ArmED, in heraldry, is uſed when the horns, feet, 
beak, or talons of any beaſt or bird of prey, are of a 
different colour from the reſt of their body. 

ARMENIA, a large country of Aſia, comprehending 
Turcomamia and part of Perſia. 

ARMENIACA, in botany. See Prunus. 

ARMENIANS, in chorch-hiltory, a ſect among the 
eaſtern Chriſtians; thus called from Armenia, the 
country anciently inhabited by them. There are two 
kinds of Armenians, the one catholic and ſubject to 

the pope, having a patriarch in Perſia, and another in 
Poland; the other makes a peculiar ſet, havicg two 

patriarchs in Natolia, They are generally accuſed of 
being manophyſites, only allowing of one nature in 
Jeſus Chriitz As to the euchariſt, they for the moſt 
part agree with the Greeks ; they abſtain rigorouſly 
from cating of blood and meats ttrangled, aud are 
much addicted to tailing. 

ARMENTIERS, a fortified town in French Flanders, 
ſituated about ſeven miles welt of Liſle, in 2 50' E. 
long. and 5042 N. lat. 

ARMIERS, a tywn of Haingult, in the French Nether- 
lands, ſituated on the river Sambre, about twenty 

miles ſouth of Mons, in 35 4o' E. long and 30156 N. lac, 

ARMIGER, an quite, or armour bester. See Es- 

* QUIRE, b 

ARMILLARY, in a general ſenſe, ſomething con- 
liſting of rings, or circles, 

ARMILLARY ſphere, an artificial ſphere, compoſed of 
a number of circles, repreſenting the ſeveral circles of 
the mbndane ſphere, put together in their natural or-. 
der, to eaſe and aſfiſt the imagination, in conceivin 
the conſtitution of the heavens, and the motions 
the celeſtial bodies. See GroOGrRArFHY. 

ARMILUSTRIUM, in Roman anuquity, a feaſt held 
among the Romans, in which they tacnbced armed, to 
the ſound of trumpets. 

ARVINGS, in the ſea-language. See Auro. 

AK MINIANS, in church-hittory, a feet of Chriſtians 
which aroſe in Holland, by à ſeparation from the Cal- 
viniſts. They are great aficrtors of trce-witl, They 
ſpeak very ambiguovſly of the pretence of God. They 
look vpon the doerine of the Trinity as 4 point nod 
necefſary to ſalvation; and many of them hold thete 
is no precept in ſcripwre 2 which we are erjoied 

7 to 
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| to adore the Holy Ghoſt; and that Jeſus is not equal 
to God the Father, : 
ARMIRO, a town of European Turky, in the province 
of Theſſaly, fituated in 23 3o' E. ways 
ARMOISIN, a ſilk (tuff, or kind of taffety, manufac- 
tured in the E. Indies, at Lyons in France, and Lucca 
in Italy. That of the Indies is ſlighiter than thoſe 
made in Euiope 
ARMONIAC, or AMMoNi14c, a volatile ſalt, of which 
there are two kinds, ancient and modern The ancient 
ſort, deſcribed by Pliny and Dioſcorides, was a native 
ſalt, generated in thoſe large inns or caravanſeras, where 
the.croud of pilgrims, coming from the temple of Jupi- 
ter Ammon, uſed to lodge; who, in thoſe parts, travel- 


ing upon camels, and thoſe creatures when in Cyrene, 


a province of Egypt, where that celebrated temple 
ſtood, urining in the ſtables, or, fay ſome, in the 
parched ſands, out of this urine, which is remarkably 
{trong, aroſe a kind of ſalt, denominated ſometimes, 
from the temple, [4{mmoniac, and ſometimes, from the 
country, Cyreniac. Since the ceſſation of theſe pil- 
grimages, no more of this ſalt is produced there; and, 
from this deficiency, ſome ſuſpe& there was never any 
ſuch thing : But this ſuſpicion is removed, by the large 
quantities of a ſalt, nearly of the ſame nature, thrown 
out by mount tna. The characters of the ancient 
ſal armoniac are, that it cools water, turns aqua fortis 
into aqua regia, and conſequently diſſolves gold. 

The modern ſal armoniac is entirely factitious, and 
made in Egypt; where ſeveral long-necked glaſs bot- 
tles, being filled with ſoot, a little ſea-falt, and the 
urine of cattle, and having their mouth luted with a 
piece of wet cotton, are placed over an oven or fur- 
nace, contrived for the purpoſe, in a thick bed of 


aſhes, nothing but the necks appearing, and kept there 


two days and a night, with a continual ſtrong fire. 
The ſteam ſwells up the cotton, and forms a paſte at 
the vent-hole, hindering the ſalts from evaporating ; 
which, being confined, ſtick to the top of the bot 


and are, upon breaking it, taken out in thoſe large 


cakes, which they fend to England. Only ſoot ex- 
haled from dung, is the proper ingredient in this pre- 
paration ; and the dung of camels affords the ſtrongeſt 
and beſt, Sce ChrmisTRryY. 


ſe of arms, or a place where the 
military habilimepits are kept, to be ready for uſe. 

Anmoxy is alſo afbranch of the ſcience of heraldry, con- 
fiſting in the knowledge of coats of arms, as to their 
blazons and various intendments. See HeraLDay. 

ARMOUR denotes ſuch habiliments, as ſerve to defend 
the body from wounds, eſpecially of darts, a ſword, 
a lance, G. A complete ſuit of armour formerly 
conſiſted of a helmct, a ſhield, a cuitaſſe, a coat of 
mail, a gantlet, Gc. all now laid aſide. 

ARMOURER, a perſon who makes or deals in arms 
and armour. 

ARMS of courteſy, or parade, were lances not ſhod, 
{words without edge or point, Cc. uſed in the an- 
cicn tournaments, Sce TOUASAMENT,. 
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Paſs of Arms, a kind of combat, when anciently ews 
| - more cavaliers undertook to defend a paſs againſt 
all attacks, 

Anns ef armories, in heraldry, marks of honour borne 
upen ſhields, banners, and coats, in order to diſtin- 
guiſh ſtares, families, and perſons. Sce HeraLbar. 

Charged Ax us, are ſuch as retain their ancient integri- 
ty, with the addition of ſome new honourable bea 
ing. a 

ee or vocal Arms, thoſe in which there are ſome 
figures alluding to the name of the family. 

Full, or entire Axms, ſuch as are not conformable to 
the rules of heraldry. 

Arms, in falconry, the legs of a hawk from the thigh 
to the foot. | 

ARMUYDEN, a ſea- port town of the iſland of Zet- 
land, ſituated at the mouth of the canal of Middle- 
burg, in 2® 35 E. long. and 531 30' N. lat. 

ARMY, a large number of ſoldiers, conſiſting of horſe 
and foot, completely armed, and provided with artil- 
lery, ammunition, proviſions, G. under the com- 
mand of one general, having lieutenant-generals, ma- 
jor-generals, brigadiers, and other officers under him. 
An army is compoled of ſquadrons and battalions, and 
is uſually divided into three corps, and formed into 
three lines; the firſt line is called the van- guard, the 
ſecond the main body, and the third the rear - guard, 
or body of reſerve. Ihe middle of each line is poſ- 
ſeſſed by the foot ; the cavalry form the right and left 
wing of each line; and fometimes they place ſqua- 
drons of horſe in the intervals between the battalions. 
When the army is drawn up in order of battle, the 
horſe are placed at five feet diſtance from each other, 
and the foot at three. In each line the battalions are 
diſtant from each other one hundred and eighty feet, 
which is nearly equal to the extent of their front; 
and the ſame holds of the ſquadrons, which are about 
three hundred feet diſtant, the extent of their own 
front. Theſe intervals are left for the ſquadrons and 
battalions of the ſecond line to range themfetves a- 
gainſt the intervals of the firſt, that both may more 
readily march through theſe ſpaces to the enemy: the 
firit line is uſually three hundred feet diſtant from the 
ſecond, and the — from the third, that there may 
be ſufficient room to rally, when the ſquadrons and 
battalions are broken. | 

This is to be underſtood of a Jand army only, A 
naval, or fea, army, is a number of ſhips of war, e- 
quipped and manned with ſailors and mariners, under 
the command of an admiral, with other inferior ofi- 
cers under him. See Navy. 

ARNAY-LE-DUC, a town of Burgundy in France, ſi- 
wated on the river Arroux, in 4 E. long. and 47” 
N. lat. 

ARNHEIM, a large city of Guelderland, in the United 
Netherlands, ſituated on the river Lech, about 10 
miles north of Nimeguen, in 5 50o''E long, and 
529 N. lat. 

ARNICA, in botany, a genus of the ſyngeneſia poly- 
gamia ſuperflua claſs. The receptacle of the arnica is 


naked ; it has a Gmple pappus ; — 4 


ARR 


+ Five, without antherz. There are ſeven ſpecies of ar- 
nica, all natives of Ethiopia, except the montana and 
ſcorpioides, which are found in Germany, The leaves 
and root of the arnica have been eſteemed a ſpecific 
in reſolving coagulated blood; but their operation is 
ſo violent, that they are but rarely uſed. 

ARNO, a river of Italy, which, after watering Tuſ- 
cany, falls into the Mediterranean, below Piſa. 

ARNOLDISTS, in church-hiſtory, a ſectary, fo call- 
ed from their leader Arnold of Brefſe, who was a 
great declaimer againſt the wealth and vices of the 
clergy; and who is alſo charged with preaching agaiaſt 

© baptiſm and the euchariſt. 

ARNOT, in botany, the Engliſh name of the bunium. 
See Bunrvm, 

AROLEC, an American weight, equal to 25 of our 

unds. 

AROMA philsſephorum, denotes either ſaffron, or the 
aroph of Paracelſus, as aroma germanicum denotes 

elecampane. 

AROMATIC, an appellation given to ſuch plants as 
yield a briſk fragrant fmell, and a warm taſte, as all 
kinds of ſpices, &c. 

ARONA, a fortified town of the Milaneſe, ſtruated on 
the ſouth-welt part of the lake Maggior, in 8 5o' 
E. long. and 45* 40 N. lat. 

ARONCHES, a town of the province of Alentejo, in 
Portugal, ſituated in 7 30 W. long. and 39 N. lat. 

ARO-ORCHIS, in botany. Sce KENurr x14. 

ARORNOS. See Juniyervs, 

AROURA, a Grecian meaſure of fifty feet. It was 
more frequently uſed for a ſquare-meafure of half the 
plethorn. The Egyptian aroura was the fquare of 

one hundred cubits, 

ARQUATA, in ornithology, the trivial name of a ſpe- 
cies of ſcolopax. See SCOLOPAL, 

ARRACHEE, in her-ldry, a term applied to the te- 
preſentations of plants torn up by the roots. 

ARRACK. Sce Racks. a 


ARRAIGNMENT, in law, the arraigning or ſetting a 


thing in order, as a perſon is faid to arraign a writ of 
novel difſeifin, who prepares and firs it for trial, It 
is moſt properly uſcd to call a perſon to antwer in form 
of law vpon an indictment, &c, 

ARRAN, an iſtand of Scotland, ſituated in the Frith of 
Clyde, between Kintire and Cunningham. 

ARRAS, a large fortified town of the French Nether- 
lands, capital of the province of Artois, ſituated in 
2 50 E. long. and 50 20' N. lat. It is from this 
eity that the tapeltry called arras fanging: takes its 
denomination. 

Annas; or Araxer, is alſo the name of a river of 
Georgia, which diſcharges itſelf into the Caſpian 
fea 


ARREST, in Englith law, the apprehending and re- 
ſtraining a perſon, in order to oblige him to be obe- 
dient to the law. 

Aer of judgment, the aſſigning jult reaſots why 
jadgment ſhould not paſs. 

ARRESTMENT, io Scots law, fignifies the ſecuring 
of criminal till trial, or till he find caution to ſtand 
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trial, in what are called bailable crimes. 
caſes, it ſignifies either the detaining of ſtrangers or 

natives in meditatione ſuge, till they find caution u- 

' dicin ii, or the attaching the effects of a ſtranger in 
order to found juriſdiction. See Scots Law, tit. Ja- 
riſdiftion and Judges in general. But, in the moſt ge- 
neral acceptation of the word, it denotes that diligence 
by which a creditor detains the goods or effects of his 
debtor in the hands of third parties till the debt due 
to him be either paid or ſecured, See Scors Law, 
tit. Arreſiments and Poindings, 

ARRESTO ade ſuper benit, &c. a writ brought by a 
denizen againſt the goods of aliens found within this 
kingdom, as 2 recompence for goods taken from him 
in a foreign country, 

ARRESTIS, in farriery, mangy tumours upon a horſe's 
hinder legs, between the ham and the paſtern. 

ARRIERE, the hinder or poſterior part of any thing. 
See Rear. 

Azzitas-ban, in the French cuſtoms, is à general pro- 
clamation, whereby the king ſummons to the war all 
that hold of him, both his vaſſals, . #. the nobleſle, . 
and the vaſſals of bis vaſſals. 

AzxiErE ſee, or ff, is a fee dependant cn a ſuperior 
one, Theſe fees commenced, when the dukes and 
counts, rendering theic governments hereditary ia their 
families, diſtributed to their officers parts of the royal 

domains, which they found in their reſpective pro- 
vinces ; and even permitted thoſe officers to gratity 
the ſoldiers under them in the ſame manner. 

ARROE, an iſland of Denmark, ſituated in the Baltic 
ſea, in 10% 15” E. long. and 55* 15˙ N. lat. 

ARRONDEE, in heraldry, a croſs, the arms of which 
are compoſed of ſections of a circle, not oppoſite to 
each other, ſo as to make the arms bulge out thicker 
in one part than another; but the ſectious of each arm 
lying the ſame way, ſo that the arm is every where of 
an equal thickneſs, and all of them terminating at the 
edge of the efcutcheon like the plain croſs. 

ARSCHIN, in commerce, a long meaſure uſed in China 
to meaſure ſtuſls. Four arſchins make three yards of 
London, | | 

ARSCHOT, a town of the Auſtrian Netherlands, fi. 
tuated about fourteen miles calt of the city of Mech» 
lin, in 4 45” E. long. and 51% 5" N. lat, 

ARSENIC, a poifonous mineral preparation, which is 
either white, red, or yellow, prepared from the 
flowers of cobalt. Sec Conair, and Chymisray. 

ARSENICAL Magnet, a preparation of white arſenic 
_ antimony and ſulphur, ſaid to be a gentle cau- 


c. 6 

ARSENOTH ELS, the ſame with hermaphrodite. 

ARSIS and The/is, in muſic. A point is ſaid to move 
arfin and thelio, which riſes in one part and falls in 
another, and vice verſa. 

ARSMART, in botany, See Pxavrcanta. 

ART, a ſyſtem of rules ſerving to facilitate the per- 
formance of certain actions. 

Ar 13 alſo an 5 given to ſeveral ſuperſtitious + 
practices, as, St Anſelm: art, St Paul'; art, &c. 

AxT and fart, in Scots law. 


In civil 


Sce Accrovany. 


ARTEDIA,., 
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ARTEDIA, in botany, a genus of the pentandria di- 
gynia claſs. The involucrum is pinnatifid; the floſ- 
cules of the diſk are maſculine, and the fruit is rough. 


There is only one ſpecies, viz. the ſquamata, a na- 


tive of Libanium. | 

ARTEMISIA, ſouthernwood, in botany, a genus of 
the ſyngeneſia polygamia ſuperflua claſs, The recep- 
tacle is either naked or a little downy ; it has no pap- 
pus; the calix is imbricated with roundiſh ſcales ; 

and the corolla has no radii. There are 23 ſpecies of 

artemiſia, only 4 of which are natives of Britain, viz. 
the campeſtris, or ſield- ſouthernwood; the maritima, 

or ſea-wormwood j the abſynthium, or common worm- 
wood ; and the vulgaris, or mugwort. The vulgaris, 
or mugwort, is uſed both as a pot-herb and as a me- 
dicine ; the leaves are principally celebrated as uterine 
and antihyſteric. The leaves of the abſynthium are 
chiefly uſed as a bitter or ſtomachic, 

ARTERIOTOMY, the opening an artery, with deſign 
to procure an evacyation of blood, 

ARTERY, in anatomy, a conical tube or canal which 
conveys the blood from the heart to all parts of the 
body. See AnaTony, Part III. 

ARTHRITIS, in medicine, the gout. 
and Mepicine. 

ARTHRODIA, in natural hiſtory, a genus of imper- 
fe& cryſtals, found always in complex maſſes, and 
forming long ſingle pyramids, with very ſhort and 
ſlender columns. See CurySTAL. 

ArTHRODIA, in anatomy, a ſpecies of articulation, 
wherein a flat head of one bone is received into a ſhal- 
low ſocket of another. 

ARTICHOAK, in botany, See Cinara. 

ARTICLE, a clauſe or condition of a contract, treaty, 
Oc. It is alſo a {mall part or diviſion of a diſcourle, 
a book, or writing, Ec. 

ArTicLe, in grammar, a particle in moſt languages 
that ſerves to expreſs the ſeveral cafes and genders of 
nouns, when the language has not different termina- 
nations to denote the different ſtates and circumitances 
of nouns. See GRAmmar. ' 

AKTICULARIS morbus, See Govr, and Mevi- 
CINE, 

ARTICULATE found: are ſuch ſounds as expreſs the 
letters, ſyllables, or words of any alphabet or lan- 
guage : ſuch are formed by the human voice, and by 
ſome few birds, as parrots, Oc. 

ARTICULATION, in anatomy, denotes the juncture 
of two bones intended for motion. 

AR'TIFICER, a perſon whoſe employment it is to ma- 
nufacture any kind of commodity, as in iron, braſs, 
wood, &c. ſuch are ſmiths, weavers, carpenters, Cc. 

ARTIFICIAL, in a general ſenſe, denotes ſomething 
made, faſhione d, or produced by art, in contradiſtinc- 
tion from the productions of nature 

ARTILLERY, large nre-arms, with their appurtenances, 
as cannons, mortars, bombs, petards, muſquers, 
carabines, Sc. Sec Cannon, MorTar, Gux- 
NERY, ; 

AxTiuLERy+park, the place in the rear of both lines 
in the army, for encamping the arcillery, which is 


See Govur, 
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drawn up in lines, of which one is formed by the 
ny e ammunition-waggons make two or three 
ines, ſixty paces behind the guns, and thirty diſtant 


from one another; the pontoons and tumbrils make 
the laſt line. The whole is ſurrounded with a rope 

Which forms the park; the gunners and matroſſes en- 

camp on the flanks, and the bombardeers, pontoon-men, 
and artificers, in the rear. 

ARTILLERY-train, a certain number of pieces of ord- 

| nance, mounted on carriages, with all their furniture 

fit for marching. 

ART1ILLERY-company, a band of infantry, conſiſting of 
fix hundred men, making part of the militia or city- 
guard of London. 

ARTISCUS, in medicine. See Txocas. 

ARTOLIS, a province of the French Netherlands, ſitu- 
ated between Flanders and Picardy. 

ARVALES /ratres, in Roman antiquity, a college of 

twelve prieſts, inſtituted by Romulus, who himſelf 
made one of the body: they aſſiſted in the ſacrifices 
of the ambervalia, offered annually to Ceres and Bac- 
chus, for the proſperity of the principal fruits of the 
earth, viz, thoſe of corn and wine. 

ARUBA, a ſmall iſland on the coaſt of Terra Firma, 
ſubje& to the Dutch, and ſituated in 69? 30 W. long. 
and 12* 30' N. lat. 

ARUM, in botany, a genus of the gynandria polyandria 
claſs. There are 22 ſpecies of arum, only one of 

which, viz. the maculatum, or water-robin, is a na- 
tive of Britain. The root of the maculatum is a 

werful ſtimulant and attenuant. 
UNCUS, in botany, the trivial name of a ſpecies of 
ſpiræa. See SrIK RA. 

ARUNDEL, a town of Suſſex, ſituated on a river of 
the ſame name, in 3o' W. long. and 50® 45” N. lat. 
It gives the title of earl to the noble family of the 
Howards, and ſends two members to parliament, 

ARUNDO, in borany, a genus of the triandria digynia 
claſs, The calix conſiſts of two valves, and the floſ- 
cules are thick and downy. There are fix ſpecies of 
arundo, four of which are natives of Britain, viz. 
the phragmitis, or common red- graſs; the calamogre- 
ſtis, or branched red graſs; the epigejos, or {mall 
red-graſs; and the arenaria, or fea red - graſs. 

ARUSPICES, or Haxvsr1ces, an order of prieſthood 
among the Romans, that pretended to foretel future 
events by inſpecting the entrails of victims killed in ſa- 
crifice;z they were alſo conſalted on occaſion of por- 
rents and prodigies. 

ARYTZANOIDES, in anatomy, the name of two car- 
tilages which, together with others, conſtitute the 
head of the larynx, It is alſo applied to ſome muſcles 
of the larynx. See p. 300. 

ARYTANOIDEUS, in anatomy, one of the muſcles 

that cloſe the larynx. Sce p 3or, 

ARYTHMUS, in medicine, the waat of a juſt modula- 
tion in the pulſe, It is oppoſed to eurythmus, a pulſe 
medulated agreeably to nature. 

ARZILLA, a ſea-port town of the empire of Morocco, 

ſituated about 15 miles ſouth of Taogier, in 5 40” 

W. long. and 35* 40' N. lat, 48 
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AS, in antiquity, a particular weight, conſiſting of twelve 


ounces, being the ſame with libra, or the Roman 


pound. It was alſo the dame of a Roman coin, which 

- was of different matter and weight, according to the 

different ages of the commonwealth, It is alſo uſed 

_ to {igntfy an integer, diviſible into twelve parts; from 
which laſt acceptation it ſignified a whole inheritance. 

ASAFOETIDA, in the materia medica, the concrete 

juice of a large umbelliferous plant growing in Perſia. 
This juice exſudes from wounds made in the root of 

the plant, liquid and white like milk. When expaſed 
to the air, it turns of a browniſh colour, and gradu- 
ally acquires different degrees of conſiſtence. It is 
brought to us in large irregular maſſes, compoſed of 
various little ſhining grains, which are partly whitiſh, 
partly reddiſh, and partly of a violet colour. "Thoſe 
mailes are accounted the beſt which are clear, of a 
— reddiſh colour, and variegated with a great num- 
r of elegant white tears. This drug has. a ſtrong 
faerid ſmell like garlic, and a bitter, acrid, biting 
taſte, Ir is frequently uſed in hyſteric and nervous 
complaints, flatulent colics, and as a promoter of the 
menſes. It is likewiſe- an ingredient in *the offi cinal 
gum-pills, and ſeveral other compoſitions, 

ASA dulcis.” See Bexzoig. 

ASAPH, or Sr Asarn, a city of Flintſhire in North 
Wales, ſituated about 20 miles N. W. of Cheiter, in 
30 30 W. long. and 53 18' N. lat. 

ASAPPES, or Az arts, in the Turkiſh armies, a name 

- given to the auxiliary troops which they raiſe among 
the Chriſtians under their dominion, and expole to the 
firſt ſhock of the enemy. 

ASARABACCA, in botany. Sec Asaxun. 

ASARINA, in botany, a ſynonime of the chelone. 
See CHELONE. 

ASARUM, in botany, a genus of the dodecandria mo- 
nogynia claſs. The aſarum is quinquifid, and relts 
on the germen; it has no corolla. "The {pecies are 

four, only one of which, viz. the europzum, is a 
native of Britain. It is a ſtrong ſternutatory, and 
occaſions great evacuations, both upwards and down- 
wards, | 

ASBESTOS, a ſort of native foflile ſtone, which may 
be ſplit into threads and filaments, from one inch to 
ten inches in length, very fine, brittle, yet ſomewhar 

tractable, ſilky, and of a greyiſh colour, not ualike 

tale of Venice. It is almoſt infipid to the taſte, in- 
diſſoluble in water, and endued with the wonderful 
property of remaining unconſumed in the fire, which 
only whitens' it. But, notwithitanding the common 
opinion, ia two trials before the Royal Society, a 
piece of cloth made of this ſtone was found to loſe a 
dram of its weight each time, Paper as well as 
cloth has been made of it; and Pliny fays he had 
ſeen napkins of it, which, being taken foul, from the 
table, were thrown into the fire, and bettet ſcoured 
than if they had been waſhed in water. This ſtone 
is found in many places of Aſia and Europe z particu- 
- larly in the iſland of Angleſey io Wales, and in Aber- 
deenſhire in Scotland. 

ASC ARIS, in zoclogy, a genus of inſeQs belonging to 

Vor..l. No. 18. 3 
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- the order of es inteſlina. The body of the aſ- 


caris is cylindrical, fihform, and tapers at both ends. 

+ The ſpecies are two, /g. 1. The vermicularis is about: 
a quarter of an inch long, and is found in lakes, in 
the roots of putrid platts, and very frequently in the 
rectum of children and horſes, 2, The lumbricoides 
is about the ſame length with the lumbricus terreſtris. 
or common earth-worm, but it wants the protuberant 
ring towards the middle of the boy; the only mark 
by which they can properly be diſtinguiſhed. The 
body of the lumbricoides is cylindrical, and ſubulated 
at each extremity ; but the tail is ſomew hat triangular. 
The lumbricoides is the worm which is moſt common - 
ly found in the human inteſtines. For the method of 
expelling theſe two kiods of inſets, ſee Mepicixe, 
Of worms, G 

ASCENDANTS, in law, are oppoſed to deſcendents in 
in ſucceſſion; 5. e. when a father ſucceeds his ſon, ot 
an uncle his nephew, Cc. heritage is ſaid to aſcend, 
or go to aſcendants. 

ASCENDENS #b/iguus, the ſame with the obliquus in- 
ternus abdominis. See ANATOMY, p. 192. 

ASCENDING, in aſtronomy, is ſaid of ſuch ſtars as 
are riſing above the horizon in any parallel of the e- 
quator. 

AsCENDING veel, in anatomy, thoſe which carry the 

blood upwards, as the aorta afcendens. a 

ASCENSION, in aſtronomy, is cither right or oblique. 
Right aſcenſion of the ſun, or a (tar, is that degree 
of the equinoctial, counted from the beginaing of a- 
ries, which riſes with the ſun or ſtar in a right ſphere. 
Oblique aſcerſioa is an arch of the equator intercepted 
between the firſt point of aries, and that point of the 
2 which riſes together with a (tar in an oblique 
phere. 

Ascex81on-day, a feſtival of the Chriſtian — 
held ten days before Whitſuntide, in memory 
our Saviour's aſcenſion into heaven after his reſur- 

rection. 

AsCen810n-i//and. an uninhabited iſland, lying almoſt 
in the midway between Africa aud Brazil, ia 179 
W. long. and 4* S. lat, 

ASCENSIONAL dif7rence, the difference between the 
right and oblique aſcenſion of the ſame point to the 
ſurface of the ſphere. See AsTrONOMY, ' 

ASCENT V bedienen inclined planes, See Me- 
CHANICS, 

AsCtxT of fluids, Sec HypaosTATICS, 

ASCETICS, in church-biftory, ſuch Chriſtians in the 
primitive church as erured themicives to great degrees 
of abſtinence and falting, in order to ſubdue theilt. 
paſhous. 

ASCHAFFENBURG, a city of Germany, fitvated on 
the river Mayne, in the circle of the Lower Rhine, 
about 20 miles cait of Frankfort, in 9 E. long. ard 
$0® 15 N. lat. 

ASCIDIA, @ genus of inſects belonging to the order of 
vermes molluſca. The body is cyhodiical and ſheathy ; 
it has two apertures towards the top, the one a little 
lower than the other. There are (ix ſpecies of us 
inſet, viz. ihe papilloſum, gelatinoſum, inteſtinal, 

5 2 qunadiidentate, 
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quadridentata, ruſtica, and echinata, all iphabitants 


of the ocean. 

ASCIH, among geographers, an appellation given to 
thoſe inhabitants of the earth who, at certain ſeaſons of 
the year, have no ſhadow : ſuch are all the inhabitants 
of the torrid zone, when the ſun is vertical to them. 

ASCITES, in medicine, the dropſy. See Drorsy, 
and Mgpicine. 

ASCLEPIAD, in ancient poetry, a verſe compoſed 
of four feet, the firſt of which is a ſpondee, the 
ſecond a choriambus, and the two laſt dactyls; or 
of four feet and a cæſura, the firſt a ſpondee, the ſe- 
cond a dactyl, after which comes the cæſura, then 
the two dactyls, as, a 

Merce nas atavis edite regibus. 

ASCLEPIAS, in botany, a genus of the pentandria 
digynia claſs. The generic character is taken from 
five oval, concave, horn- like nectaria, which are found 
in the flower, There are 18 ſpecies of aſclepias, none 
of which grow wild in Britain. The root is uſed by 
the French and German phyſicians as a ſudorific, diu- 
retic, and emmenagogue; but it is not in uſe with us. 

ASCODRUTA, in church-hiſtory, a ſort of Gnoſtics, 
who placed all religion in knowledge; and, under pre- 
tence of ſpiritual worſhip, would admit of no external 
or corporeal ſymbols whatever. 

ASCOLI, a city in the marquiſate of Ancona in Italy, 
ſituated on the river Tronto, in15* E long. and 42? 
50˙ N. lat. It is alſo a city of the kingdom of Na- 
ples, ſituated in the province of Capitonata, in 16? 
39' E. long. and 41* 15 N. lat. 

ASCOLIA, in Grecian antiquity, a feſtival celebrated 
by the Athenian hufbandmen in honour of Bacchus, 
to whom they ſacrificed a he- goat, becauſe that animal 
deſtroys the vines, 

ASCUS, in natural hiſtory, the pouch or bag of the o- 

oſſum See Oyos8um, 

ASCYRUM, in botany, a genus of the polyadelphia 
polyandria claſs. The calix conſiſts of four leaves; 
the corolla has four petals; the filaments are nume- 
rous, and divided into four bundles, The ſpecies are 
three, viz. the crux andrez, the hypericoides, and 
the villoſum, al natives of the Welt-Indies or A- 
merica, 

ASELLUS, in zoology, the trivial name of a ſpecies 
of oniſcus. See On1scus. 

ASH, in botany, See Fraxinus. 

ASHBURTON, a town of Devonſhire, ſituated about 

twenty-two miles 8. W. of Exeter, in 415 W. 

Jong. and 50% 30' N. lat. 


ASHBY Di 1a zouca, a market-town of Leiceſter- 


ſhire, in 1 25” W. long. and 52 40' N. lat. 

ASHES, the earthy part of wood and other combu- 
ſtibles, remaining after they are conſumed by fire. 
Theſe, if produced from à vegetable, are of a white 
colour and faltiſh taſte, and, when boiled with fair 
water, yield a lixivium of an acrmonious, alkaline, 
fiery, urinous taſte. The aſhes of all vegetables ate 
vitritiable, and are found to contain iron. Sce AGR1- 
CULTURE, and CHEMISTRY. 


ASHFORD, à market-town of Kent, ſituated about 
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12 miles 8. W. of Canterbury, in 45 E. long. and 
519 15 N. lat. | | 

ASIA, one of the four 2 parts of the world, and 


the ſecond in order. It is bounded on the N. by the 
Frozen Sea, on the E. by the Eaſtern Ocean, which 
is part of the South Sea, on the S. by the Indian Sea, 
and on the W. by Europe and Africa. Ir is of larger 
extent than any of the three parts in our continent. 
Arts and ſciences were early cultivated here; though 
they are thought to have come originally from Egypt: 
but all the conſiderable religions now known had their 

ſirſt beginning in Aſia; and there are ſtill a great num- 

ber of people who maintain their ancient tenets, which, 

according to them, are a hundred thouſand years old. 

They have one ſort of religion in China, and another 

in India, whole prieſts are the Brachmins; not to 

mention the Jews, Chriſtians, -and Mahometans, 

whoſe beginnings are ſufficiently known to all the 

world. This was the ſeat of ſeveral ancient empi 

or monarchies ; ſuch as that of the Aſſyrians, Medes, 

Perſians, and Greeks, It is 4740 miles in length 

from the Dardanels on the W. to the eaſtern ſhore of 

_ "Tartary; and 4380 in breadth from the molt ſouthern 
part of Malacca, to the moſt northern cape of Nova 
Zembla. It may be divided into ten great parts, 
namely, Turky in Aſia, Arabia, Perſia, the Mogul's 
empire, with the two peninſulas of India, Thibet, 
China, and Corea; Great and Little Bocharia, with 
Carazm, Little and Great Tartary, Siberia, and the 
Iflands, The governments of Aſia are generally mo- 
narchical; and Turky, Perſia, the Mogul's Empire, 
Thibet, and China, are ſubje& to ſi monarchs ; 
but the reſt is divided among ſeveral ſovereigns ; inſo- 
much that there are reckoned ſeven emperors, and 30 
kings, beſides petty princes, and the rajas of India, 
which are very numerous. With regard to the extent 
of their religions, the Chriſtian is but ſmall in ref; 
of the Mahometan, which comprehends one third of 
Aſia; and the Pagan is near twice as much extended 
as the Mahomeran. Beſide theſe, ſome pretend there 
is the natural religion, which has about as many fol- 
lowers as the Chriſtian. The languages are ſo many 
and ſo various, that it is impoſſible ro enumerate them; 
but the chief are the Turkiſh, the Grecian, the Ara- 
bic, the Chineſe, the Perſian, and the Old Indian. 
In ſhort, every country and iſland has almoft a diſtin 
language. Befides the animals we have in Europe, 
there are lions, leopards, tigers, camels, elephants, 
rhinoceroſes, and many others, 

Leſer Asia, the ſame with Natoha. See NatoL1a. 

ASILUS, or hornet-fly, a genus of inſets belonging to 
the order of inſecta diptera.. It has two wings, a 
horny, trait, two-valved beak. There are 19 ſpccies 
of this inſect. 

ASINUS, or Ass, in zoology, the name of a ſpecies of 
equus, See Equus. 

ASIO, in ornithology, a ſynonime of a ſpecies of ſtrix. 
See STRIX. 

ASISIQ, or As1T10, acity of the pope's territories in 
Italy, fituated about 16 miles E. of Perugia, in 13? 
35 E. long. and 43 N. lat. 

ASLANT,, 
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ASLANT, in commerce, a ſilver coin, worth from 115 
to 120 aſpers. See AsrER. 


ASMER, a province of India, on this ſide the Ganges. 

ASPIS, in zoology, the trivial name of a ſpecies of co- 
luber, See CoLunts. 

ASPALATHUS, or Rosz-woop, in botany, a ge- 
nus of the diadelphia decandria claſs. The calix con- 
fiſts of five diviſions ; the — is oval, and contains 
two ſeeds. There are 19 ſpecies, none of them na- 
tives of Britain. 

ASPARAGUS. in botany, a genus of the hexandria 
monogynia claſs. The corolla conſiſts of fix erect di- 
viſions; the three inferior petals are bent outwards ; 
the berry has three cells, and contains two feeds. 
There are 14 ſpecies of aſparagus, only one of which, 
viz. the officinalis, is a native of Britain, This ſpe- 
cies is commonly uſed as food ; but it is allo ſuppoled 
to promote urine, 

ASPECT, in aſtronomy, denotes the ſituation of the 
planets and ſtars with reſpect to each other. See A- 
STRONOMY, 

ASPEN-TREE, in botany. See Porvrvs. 

ASPER, in grammar, an accent peculiar to the Greek 
language, marked thus (*), and importing, that the 
letters over which it is placed ought to be ſtrongly 
aſpirated, or pronounced as it an 4 were joined with 
them. 

Asren, in ichthyology, the trivial name of a ſpecies of 
perca, See Praca. | 

As ren, or AsP&E, in commerce, a Turkiſh eoin, three 
of which make a medine, and worth ſomething more 
than our haltpenny. 

ASPERA arteria, in anatomy, the ſame with the wind- 

ipe or trachea. Sec ANATOMY, p. 281. 

ASPERIFOLIATE, or Asrer1FoL1ovs, among bota- 
niſts, ſuch plants as are rough-leaved, having their 
leaves placed alternately on their ſtalks, and a mono- 
petalous flower divided into ſive parts. 

ASPERUGO,. in botany, a genus of the pentandria mo- 
nogynia claſs. There are two ſaecies, viz, the pro» 
cumbens, or wild bug los, a native of Britain; and 
the ægyptiaca, a native of Egypt. 

ASPERULA, in botany, a genus of the tetrandria mo- 
nogymia claſs. The corolla is inſundibuli orm, and 
the capſule contains two globular feeds There are 
fix ſpecies, of which the odorata, or wood-roof, and 
the cynachica, or ſquinancy- wort, are natives of Bri» 
rain. 

ASPHALTUM, in natural hiſtory, a ſolid, dark, o- 
paque, inflammable ſub{tan-e, found in Egypt about 
the Dead Sea, and in many places of Europe, in de- 
tached maſſes of no regular ſtructure, breaking eaſily 
in any direction, very hght, fubble, and, after burning, 
ſume time with a greeniſh white flame, leaviog a white 
reſiduum of aſhes Dr Hill enumerates three ſpecies 
of it, the firſt being the bitumen judaicum, which is of 
a diſcutient quality, promotes the menſtrual diſcharge, 
and enters as an ingredient into the Venice treacle. 
Sce BrTUMEN. 


ASPHODELUS, in botany, a genus of the hexandria 
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monogynia claſs. The calix is divided into ſix parts; 
and the ne ctarium conſiſts of fix valves covering the 
germen. There are three ſpecies, vis. the bureus, a 
native of Sicily; the fiſtulolis and ramoſus, both na- 
tives of Spain, Oc. 

ASPHURELATA, in natural hiſtory, are ſemi - metal- 
lic foſſils, fuſible by hre, and not malleable in their 
pureſt (tare, being in their native (tate intimately mix · 
ed with ſulphur and other adventitious matter, and re- 
duced to what are called ores, 

Of this ſeries of toſlils, there are only five bodies, 
each of which makes a diſtinct genus; and theſe bo- 
dies are antimony, biſmuth, cobalt, zinc, or guickſil- 
ver. Sec CHEMISTRY, 

ASPIRATE, in grammar, denotes words marked with 
the ſpiritus aſper. Sce AsyER, 

ASPIRATION, among grammarians, is uſed to denote 
the pronouncing a ſyllable with fume vehemence. 

ASFLENIUM, in botany, a genus of the cryprogamia 
filices claſs, The parts of frutification are fituated in 
the ſmall ſparſe line under the ditk of the leaves. 
There are 24 ſpecies, five of which, viz. the ſcolo- 
pendrium or hart's tongue, the cetcrach or ipleen- 
wort, the trichomanes or common maiden-hair, the 
viride or green maiden-bair, are natives of Britain, 
The ceterach is recommended for promoting urine, 
and as a pectoral, 

ASPREDO, in ichthyology, the trivial name of a ſpe- 
cies of ſilurus. See SiLURUS, 

ASS, in zoology, is ranked as a ſpecies of equus, or 
horſe. See Equus, 

ASSAI, in muſic, fignifies quick; and, according to 
others, that the motion of the piece be kept in a mid- 
dle degree of quickneſs or flownels. As, 4% alle- 

ro, afſai preſts. Sce ALLEGRO, and PxtSTO., 

ASSARON, or Outs, a mcaſure of capacity, in uſe 
among the Hebrews, cont-ining five pints, It was 
the meaſure of manna which God appointed for e- 
very liraclite. 

ASSASSIN, a perſon who kills another by- attacking 
him at ſome diſadvantage. It is alſo meant of one 
who hires himſelf to murder a perſon, in order to te- 
venge the quarrel of another. | 

ASSAULT, in law, a violent injury offered to a man's 
perſon, being of a higher nature than battery. 

A$S$SAULT, in the military art, a furious effort made to 
carry a fortified poſt, camp, or fortreſs, wherein the 
aſſailants do not ſcreen themſelves by any works: 
while the aſſault continues, the batteries ceaſe, for 
fear of killing their own men. 

ASSAY, Essav, or Say, in metallurgy, the trial of 
the-goodneſs and purity of metals. Hence, 

ASSAYING is the art of finding how much pure metal. 
is contained in any ore, or the proportion of the ſe- 
veral ingredicats of any mixed metal. Sce Cns- 
MISTRY, 

As$avixc of weights and meaſures, the examining the. 
common weights and meaſures by the clerk of the 
market, 

As$savixe, in muſic, 2 flouriſhing before one begins to 

klay; 
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play; or the running diviſions, to lead one into the 

iece before us, 

ASSAY-MASTER, an officer appointed by certain 
corporations to make a juſt aſſay of all gold and filver 
brought to him, and to make a true report thereof. 

ASSEMBLAGE, the uniting or joining of thiegs to- 
gether; or the things themſelves fo united or joined. 
It is alſo uſed, in a more general ſenſe, for a collection 
of various things ſo diſpoſed and diverſißed that the 
whole produces ſome agrecable effect. % 

ASSESSOR, an inferior officer of juſtice, appointe1 
chiefly to alliſt the ordinary judge with his opinion and 
advice, 

AsskEssO is alſo one who aſſeſſes, or ſettles taxes and 
other public dues. 

ASSEVERATION, a poſitive and vchement affirmation 
of ſomething. 

ASSIDEANS, ia Jewiſh antiquity, See Hass1- 
DEANS, 

ASSIENTO, a Spaniſh word ſignifying a farm, in com- 
merce, is uſed for a bargain between the king of 
Spain and other powers, for importing negroes into 
the Spaniſh domiaions in America, and particulaly 
to Buenos Avres. The firſt aſſiento was made by 
the French Guinea company; and, by the treaty of 
Utrecht, transferred to the Engliſh, who were to fur- 
nih four thuuſand eight hundred negrocs annually. 

ASSIGN, in common law, a perſon to whom à thing 
is aſſigned or made over. 

ASSIGNEE, in law, a perſon appointed by another 
to do an act, tranſact ſome bulinels, or enjoy a parti» 
cular commodity. 

ASSIGNING, in a general ſenſe, is the giving over a 
right to another; and in a ſpecial ſenſe is uſed to (er 
forth and point at, as to allign an error, to aſſign falſe 
judgment, to alhgn walte; in which cafes it mult 
be ſhewn wherein the error is committed, where 
nd how the judgment is unjuſt, and where the walte 
is committed 

ASSIGNMENT, the transferring the intereſt one has 
in a leaſe, or other thing, to another perſon. 

ASSIMILATION, ia phyſics, is that motion by which 


bodies convert other bodies related to them, or at 


leaſt ſuch as are prepared to be converted, into their 
own ſubſtance and nature, Thus, flame multiplies it- 
{-1f upon oily b:-lies, and generates new flame; air 
upon water, and produces new air; and all the parts, 
as well ſimilar as organical, in vegetables and animals, 
ſirlt attract with ſome el-&on or choice, nearly the 
ſame common or not very different juices for aliment, 
and afterwards ailmilate or coavert them to their 
own nature 

ASSIS, in natural hiſtory, a term uſed to denote opi- 
um, or the powder of hempſeed, which being form- 
ed into boluſſes is ſwallowed by the Egyptians, who 
are thereby intoxicated, 


ASSISER, or As%1ztr, „Weigl and merſures, an 


officer who has the overſight of thole things. See 
Clerk of the market. 
ASSIZE, in law. See Jury. 
ASSOCIATION ef ideas, is where two or more ideas 


conſtantly and immediately follow one another, ſo that 
the one ſhall almoſt infallibly produce the other. See 
Mrrarursics. 

AS SOILZIE, in law, to abſolve, or free. N 

ASSONANCE, in rhetoric or poetry, is where the 
words of a phraſe or verſe have nearly the ſame 
ſound or termination, but make no proper rhyme. 

ASSOS, a ſea-port town of Natolia, — about 
twelve miles ſouth-eaſt of Troas, in 27 30“ E. long. 
and 38 30“ N. lat. 

ASSUMPSIT, a voluntary or verbal promiſe, whereby 
a perſon aſſumes, or takes upon him to perform or pay 
any thing to another. 

ASSUMPTION, a feſtival in the Romiſh church, in 
honour of the miraculous aſcent of the Virgin Mary 
into heaven: the Greek church, who alſo obſerve this 
feſtival, celebrate it on the fifteenth of Auguſt with 
great ceremony. 

As$vumeT10N, in logic, is the minor or ſecond propoli- 
tion in a categorical ſyllogiſm. 

As$UMPT1ON is alſo uſed for a conſequence drawn 
fi -= the propoſitions whereof an argument is com- 

oled. 8 

Ao, in geography, a city of 8. America, ſi- 
tuated near the mouth ot the river Plata, and on the 
oppoſite ſhore to Buenos Ayres, in o W. long. and 
34 8. lat. 

ASSUMPTIVE army, in heraldry, are ſuch as a perſon 
has a right to aſſume, with the approbation of his ſo- 
vercign, and of the heralds: Thus, if a perſon, wha 
has no right by blood, and has no coat of arms, ſhall 
captivate, in any lawful war, any gentleman, noble- 

man, or prince, he is, in that caſe, intitled to bear 
the ſhield of that priſoner, and enjoy it to him and 
his heirs for ever. ' 

ASSURANCE, or Ins8uraANCs8, in commerce. See 
INnSUAANCE. 

ASSUROR, a merchant, or other perſon, who makes 
out a policy of aſſurance, and thereby inſures a ſhips 
houſe, or the like, 

ASSYRIA, an ancient empire of Aſia, comprehending 
the modern provinces, of Curdiſtan, Diarbec, and I- 
rac- arabic. 

ASS VT H, or Assvrunzer, in Scots law, ſignifies 
an indemnification made to an injured party, Yee 
Scots Law, tit. Crimes, 

ASTER, in botany, a genus of the ſyngeneſia polyga- 
mia ſuperflua claſs. e receptacle is naked; th: 
pappus is ſimple ; the rays of the corolla are ten; and 
the calix is imbricated. The ſpecies are thirty-ſix, 
only one of which, viz. the tripolium, or ſea-(tar- 

. wort, is a native of Britain, 

ASTERABAT, a city of Perſia, capital of a province 
of the ſame name, ſituated on the ſouthern ſhore of cha 
Caſpian ſea, in 54 E. long. and 37 30' N. lat. 

ASTERIA, in natural hiſtory, a beautiful pellucid gem 
of variable colours, as viewed in different lights ; 
called alſo eculus cat, or cat's eye, "The voriable co- 
lours, which are a pale brown and white, ſeem to be 


lodged deep in the tone, and ſhift about as it is mo- 


ved. It is rearly allied to the opals; from which, 
nowever, 
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however, it is diſtinguiſhed by its colour and ſuperior 
hardneſs. 

AsTER1A is alſo the name of an extraneous foſſil, call- 
ed in Engliſh the tar: tone. See STAR-STONE. 


ASTERIAS, or STar-F1$H, in zoology, a genus of 


inſets of the order of vermes moluſca. The body is 
depreſſed, with a hard cruſt, and prickly tentacula: 
The mouth is in the centre, and has five valves. There 
> ſixteen ſpecies of aſterias, all found in differeat 


das. 

ASTERISCUS, in botany, a ſynonime of the anthe- 
mis. See ANTHEMIS, 

ASTERISK, a mark in form of a ſtar, *, placed over a 
word or ſentence, to refer the reader to the margin, 
or elſewhere, for a quotation, explanation, or the 
like. 

ASTEROCEPHALUS, in botany. See Scanosa. 

ASTEROIDES, in botany. See BuryTHALMUM. 

ASTEROPODIUM, a kind of extraneous foſhl, of 


the ſame ſubſtance with the aſteriz, or ſtar-ſtones, to 


which they ſerve as a baſe. See STAr-STONE. 
ASTEROPTERUS, in botany, a ſynonime of the aſ- 
ter. See As TER. 


ASTHMA, in medicine, a painful, difficult, and labo- 


rious reſpiration. See Mgpicixe. 

AS TI, a city of Peidmont, in Italy, ſituated upon the 
river Panaro, about thirty miles eaſt of Turin, in 89 
15” E. long, and 44* 40 N. lat, 


 ASTORGA, a city of the province of Leon, in Spain, 


ſituated upon the river Inerto, about thirty miles 
ſouth-weſt of Leon, in 6 20 W. long. and 42 20 
N. lat. 

ASTOUR, in commerce, a term in the E. Indies, for 
what in England we call diſcount, See Discovnrt. 


 ASTRACAN, a city of Aſiatic Ruſſia, and capital of 


a kingdom of the ſame name, It is ſituated on the 
eaſtern ſhore of the river Wolga, about eighty miles 
north of the Caſpian ſea, in 52* E. long, and 479 


N. lat. 
ASTRAGAL, in architecture, a little round moulding, 
in form of a ring, ſerving as an ornament at the tops 


and bottoms of columns. See AxcniTECTURE. 


' ASTRAGAL, in gunnery, a round moulding encompaſſing 


a cannon, about half a foot from its mouth, 


 ASTRAGALOIDES, in botany, a ſynonime of the 


phaca. See Praca. 


. ASTRAGALUS, in botany, a genus of the diadelphia 
decandria claſs, "The pod is young and bilocular, - 


There are thirty-nine ſpecies of aſtragalus, of which 
two, viz, the glycyphyllus, or wild liquorice, and 
the arenarius, or purple mountain milk-work, are na- 
tives of Britain, 
AsT&AGALUS, in anatomy. See p. 185. 
ASTRANTIA, in botany, a genus of the pentandria 


Vor. I. Numb. 19. 3 


digynia claſs. The involucrum is lanceolated, open, 
equal, and coloured. The ſpecies are two, viz, the 
_ and minor, both natives of the Alps. 

ASTRARIUS heres, in law, is where an anceſtor by 
conveyance has ſettled his heir apparent and family 
in a houſe in his life-time, 

ASTREA, in aſtronomy, the ſame with virgo. See 
Vizco, and AsTRONOMY. 

ASTRENIUM, in botany, a genus of the dicecia pen- 
tandria claſs, There is but one ſpecies, a native of 
America, 

ASTRICTION, in law. See Tutatacr. 

AsTR&ICT1ON, among phyſicians, denotes the operation 
of aſtringent medicines. See the next article, 

ASTRINGENTS, in materia medica, ſubſtances di- 
ſtinguiſhed by a rough auſtere taſte, and changing ſo- 
lutions of iron, eſpecially thoſe made in the vitriolic 
acid, into a dark purple or black colour; ſuch ate 
galls, tormentil root, biſtort root, balaullines, terra 

2 acacia, &c. Aſtriagents yield their virtues 

y infuſion both to water and vinous ſpirits, but gene- 
rally in greateſt perfection to the former. The me- 
dical effects of aſtringents are, to coaſtringe the fibres, 
and incraſſate or lightly thicken the juices. Their 
more experienced ule is in diſorders proceeding from 

a debility or flaccid ſtate of the ſolids; in hamor- 

rhages from a thinneſs of the blood, Jaxity, or rup- 

ture of the veſſels; in preternatural diſcharges of o- 

ther kinds, after the offending matter bas been duly 

corrected or evacuated ; and in external relaxations. 


ASTROGNOSIA, the ſcience of the fixed ſtars, or 


the knowlege of their names, conſtellations, magni- 
tudes, &c. 

ASTROITES, or STax-$sToxE, in natural-hiſtory, is 
ſo called on account of its reſemblance to a (tar. Sce 
STAR-STONE, 

ASTRQLABE, the name for a ſtereographic projection 
of the 8 either upon the plane of the equator, 
the eye being ſuppoſed to be in the pole of the world ; 
or upon the plane of the meridian, when the eye is 
ſuppoſed in the point of the interſection of the equi- 
noxial and horizon. 

ASTROLABE is allo an inſtrument for taking the altitude 
of the ſun or ſtars at ſea. Sce AsTrowony., 


AsTROLABE, among the ancients, was the ſame as our 


armillary ſphere. 

ASTROLOGY, a conjectural ſcience, which teaches 
to judge of the effects and influences of the ſtars, and 
to foretel future events by the ſituation and diffcrent 
aſpects of the heavenly bodies. This ſcience has long 
ago become a juſt ſubject of contempt and ridicule. . 

ASTRONOMICALS, a name ſometimes given to ſex- 
ageſimal fractions. Sce AzitThmiric, Of ſe xage/i- 


mals. 
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ASTRON OM Y. 


$TRONOMY is the ſcience which treats of the na- 
ture and properties of the heavenly bodies. 


Cnae. I. Of ASTRONOMY in general. 


By aſtronomy we diſcover that the earth is at ſo great 
a diſtance from the ſun, that if ſeen from thence it would 
appear no bigger than a point, although its circumference is 
known to be 25,020 miles. Yet that diſtance is ſo ſmall, 
compared with the earth's diſtance from the fixed ſtars, 
that if the orbit in which the earth moves round the ſun 
were ſolid, and ſeen from the neareſt ſtar, it would like- 
wiſe appear no bigger than a point, akhough it is at 
lea 162 millions of miles in diameter. For the earth, in 

oing round the ſun, is 162 millions of miles nearer to 
2 of the ſtars at one time of the year than at another; 
and yet their apparent magnitudes, ſituations, and di- 
ſtances from one another (till remain the ſame; and a te- 
leſcope which magnifies above 200 times does nat ſenſi- 
bly magnify them; which proves them to be at leaſt 400 
thouſands times farther from us than we are from the 
ſun. 

It is not to be imagined that all the ſtars are mn in 
one concave ſurface, fo as to be equally diſtant from us; 
but that they are ſcattered at immenſe diſtances from one 
another through unlimited ſpace. So that there may be 
as great a diſtance between any two neighbouring ſtars, 
as between our ſun and thoſe which are neareſt to him. 


Therefore an obſerver, who is neareſt any fixed ſtar, 


will look upon it alone as a real ſun; and conſider the reſt 
as ſo many ſhining points, placed at equal diſtances from 
dim in the firmamenr. 

By the help of teleſcopes we diſcover thouſands of 
ſtars which are inviſible to the naked eye; and the better 
our glaſſes are, ſtill the more become viſible ; ſo that no 
limits can be ſer either to their number or their diſtances, 

The ſun appears very bright and large in compariſon 


ol the fixed ftars, becauſe we keep conſtantly near the 


ſun, in compariſon of our immenfe diſtance from the ſtars. 


- For a ſpeQator, placed as near to any ſtar as we are to 


the ſun, would ſce that. ſtar a body as large and bright 
as the ſan appears to us: and a ſpectator, as far diſtant 
from the ſun as we are from the ſtars, would fee the ſun 
as ſmall} as we ſee a ſtar, diveſted of all its circumvolving 
planets; and would reckon it one of the ſtars in numbring 


them, 


The ſtars, -beiog at ſuch immenſe diſtances from the ſun, 
cannot poſhbly receive from him ſo ſtrong a light as they 
feem to have; nor any brightneſs ſufficient to make them 
viſible to us. For the ſun's rays mult be ſo ſcattered and 
dilſipatcd before they reach ſuch remote. objects, that 


they can nerer be tranſmitted back to our eyes, ſo as to 

render theſe objects viſible by reflexion, The ſtars there- 
fore ſhine with their own native and unborrowed luſtre, 

as the ſun does; and fince each particular ſtar, as well 
as the ſun, is confined to a particular portion of ſpace, 

- is plain that the ſtars are of the ſame natuce with the 
un. 

It is noways probable that the Almighty, who always 
acts with infinite wiſdom, and does nothing in vain, ſhouid 
create ſo many glorious funs, fit for ſo many important 
purpoſes, and place them at ſuch diſtances from one an- 
other, without proper objects near enough to be benefited 
by their influences, Whoever imagines they were cre- 
ated only to give a faint glimmering light to the inhabi- 
tants of this globe, muſt have a very ſuperficial know- 
lege of aſtronomy, and a mean opinion of the Divine 
Wiſdom; fince, by an infinitely leſs exertion of creating 

ower, the Deity could have given our earth much more 
ight by one ſingle additional moon. 

Inſtead then of one ſug and one world only in the uni- 
verſe, aſtronomy difcovers to us fuch an inconceivable 
number of ſuns, ſyſtems, and worlds, diſperſed through 
boundleſs ſpace, that if our fun, with all the planets, 
moons, and comets belonging to it, were annihilated, 
they would be no more miſſed, by an eye that .could 
take in the whole creation, than a grain of ſand from the 
ſea-ſhore: The ſpace they poſſeſs being comparatively 
ſo ſmall, that it would ſcarce be a ſenſible blank in the 
univerſe, although Saturn, the outermoſt of our planets, 
revolyes about the ſun in an orbit of 4884 millions of miles 
in circumference, and ſome of our comets make excurſions 
upwards of ten thouſand millions of miles beyond Sa- 
turn's orbit; and yet, at that amazing diſtance, they are 
incomparably nearez to the ſun than.to any of the ſtars 3 
as is evident from their keeping clear of the attractive 
power of all the ſtars, and returning periodically by vir- 
tue of the ſun's attraction. 

From what we know of our own ſyſtem, it may be 
reaſonably concluded, that all the reſt are with equal 
wiſdom contrived, ſituated, and provided with accom- 


modations for rational inhabitants; Let us therefore 


take a ſurvey of the ſyſtem to which we belong; the only 
one acceſhble to us; and from thence we ſhall be the bet- 
ter enabled to judge of the nature and end of the other 
ſyſtems of the univerſe. For although there is almoſt 
an infinite variety in the parts of the creation which we 
have opportunities of examining, yet there is. a general 
analogy running through, and connecting all the parts in- 
to one great and univerſal ſyſtem, 

To an attentive conſiderer, it will appear highly pro- 
bable, that the planets of our ſyſtem, together with 
their attcadants called ſatellites or men, are much = 
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the fame nature with our earth, and deſtined for the 
like purpoſes. For they are ſolid opaque globes, capa- 
ble of ſapportiog animals and vegetable. Some of them 
are larger, ſome leſs, and ſome much about the ſize of 
our earth. They all circulate round the ſun, as the 
earth does, in a ſhorter or longer time, according to their 
reſpective diſtances from him and have, where it would 
not be inconvenient, regular returas of ſummer and win- 
ter, ſpring and autumn. They have warmer and cold- 
er climates, as the various productions of our earth re- 
quire: And, in ſuch as afford a poſlibility of diſcovering 
it, we obſerve a regular motion round their axes hke 
that of our earth, cauſing an alternate return of day 


and night; which is neceſſary for labour, reſt, and ve- 


getation, and that all parts of their ſurfaces may be 
expoſed to the rays of the ſun. 

Such of the planets as are fartheſt from the ſun, and 
therefore enjoy leaſt of his light, have that deficiency 
made up by ſeveral moons, which conſtanthy accompany 
and revolve about them, as our moon revolves about the 
earth, The remoteſt planet has, over and above, a 
broad ring encompaſhng it; which like a lucid zone in 
the heavens reflects the ſun's light very copiouſly on that 

anet; ſo that if the remoter planets have the ſun's 

ight fainter by day than we, they have an addition 
made to it morning and evening by one or more of their 
moons, and a greater quantity of light in the night - time. 

On the ſurface of the moon, becauſe it is nearer us 
than any other of the celeſtial bodies are, we diſcover/a 
nearer reſemblance of our earth. For, by the aſhitance 
of teleſcopes, we. abſerve the moon to be full of high 
mountains, large valleys, and deep cavities, Theſe fi- 
pularities leave us no room to doubt, but that all the 
planets and moons in the ſyſtem are deſigned as commo- 


dious habitations for creatures endued with capacities of 


knowing and adoring their beneficent Creator, 

Since the fixed ſtars are prodivious ſpheres of ſue like 
our ſun, and at — AR. 1 ditiances from one another 
as well as from us, it is reaſonable to conclude they are 
made for the ſame purpoſes that the ſun is; each to be- 
ſtow light, heat, and vegetation, on a certain number of 
inhabited planets, kept by gravitation within the ſphere 
of its activity. 


Caae, II. Of the Solar SYSTEM. 


Tax planets and comets which move round the ſun as 
their centre, conſtitute the Solar Syſtem. . Thoſe planets 
which are near the ſun not only ſiniſh their circuits ſoon- 
er, but likewiſe move faſter in their reſpective orbits, 
than thoſe which are more remote from him. Their 
motions are all performed from welt to eaſt, in orbits 
nearly circular, Their names, diſtances, bulks, and. 
periodical revolutions, are as follow. 

Taz Sun O. an immenſe globe of fire, is placed near 
the common centse, or rather in the lower focus, of the 
orbits of all the planets and comets ; and turns round his 
axis in 25 days 6 hours, as is evident by the motton of 
ſpots ſeen on his ſurface, His diameter is computed to 
de 363, ooo miles; and, by the yatious attractions of the 
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circumvolviag planets, be is agitated dy a ſmail motion 
round the centre of gravity of the ſyſtem. All the pla- 
nets, as ſeen from him, move the ſame way, and ac- 
cording to the order of figns in the graduated circle 
VP N I S, Cc. Plate XL. fig. 2. which 2 


ſents the great ecliptic in the heavens: But, as ſeen 
from any one planer, the re{t appear ſometimes to go 
backward, ſometimes forward, and ſometimes to ſtand 
{till; not in circles nor ellipſes, but in looped curves 
which never return into themſelves. The comets come 
from all parts of the heavens, and move in ail ſorts of 
directions. 

The axis of a planet is a line conceived to be drawn 
through its centre, about which it revolves as on a real/ 
axis, The extremities of this line, terminating in op- 
polite points of the planet's ſurface, are called its pole-. 
That which points towards the northern part of the hea- 
vens, is called the north pole; and the other, pointing 
towards the ſouthern part, is called the /outh pole. A 
bowl whirled from one's hand into the open air turns 
round ſuch a line within itſelf, whilſt it moves forward; 
and ſuch are the lines we mean, when we ſpeak of the 
axes of the heavenly bodies. 

Let us ſuppoſe the earth's orbit to be a thin, even, ſo- 
lid plane; cutting the ſun through the centre, and ex- 
tended out as ſar as the ſtarry heavens, where it will 
mark the great circle called rhe ecliptic, This circle we 
ſuppoſe to de divided into 12 equal parts, called i; 
each ſigu into 30 cqual parts, called degrees; each de- 
gree into 60 equal parts, called minute: ; and every mi- 
nute into 60. equal parts, called ſeconds : So that a fe- 
cond is the 60th part of a minute; a minute the 60th 
part of a degree; and a degree the 360th part of a cir- 
cle, or zoch part of a ſign. The planes of the orbits of 
all the other planets likewiſe cut the ſua in halves; but, 
extended to the heavens, form circles different from one 
another, and from the ecliptic; one half of each being 
un. the north fide, and the other on the ſouth fide of it. 
Conſequently the orbit of each planet croſſes-the ecliptic 
in two oppolite points, which are called the planer's 
nodes, Lheſe nodes are all in different parts of the c- 

iptic; and therefore, if the. planetary tracks remained 
vilible in the beavens, they would in ſome meaſure re- 
lemble the different ruts of waggon-wheels croſſing one 
another in different parts, but never going far aſunder. 
That node, or interſection of the orbit of any planet 
wich the carth's orbit, from which the planet alcende 
northward above the ecliptic, is called the aſcending 
nede of the planet; and the other, which is directly op- 
polite thereto, is called its deſcending node. Saturn's 
alcending node is in 21 deg, 13 min. of Cancer S, Ju- 
piter's in 7 deg, 29 min. of the ſame fign, Mars ' in 
17 deg. 17 min. of Taurus , Venus's in 13 deg, 59 
min, of Gemini II, and Mercury's in 14 deg. 43 min, 
of Taurus, Here we conſider the earth's orbit as the 
ſtandard, and the orbits of all the other planets as ob- 
lique to it. . 
| When ve ſpeak of the planets orbits, all that is meant 
is their paths through the open and unreſiſting ſpace in 
which they move, and are kept in, by the attraCive 
power of the ſup, and the projeQtile force iripreiled up- 
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on them at firſt; between which power and force there 
is {0 exact an adjuſtment, that they continue in the ſame 
tracks without any ſolid orbits to conhne them. . 

Mercur, the nearelt planet to the ſun, goes round 
him (as in a circle marked g, Plate XXXIX. bg. 1.) in 
37 days 23 hours of our time nearly; which is the length 
ot his year. But, being ſeldom ſeen, and no ſpots ap- 
pearing on his ſurface or diſk, the time of his rotation 
on his axis, or the length of his days and nights, is as 
yet unknown, His diſtance from the ſun is computed to 
be 32 millions of miles, and his diameter 2600. In 
his courſe round the ſun, he moves at the rate of 95 
thouſand miles every hour, His light and heat from 
the ſun are almoſt ſeven times as great as ours; and the 
ten appeats to him almoſt ſeven times as large as to us. 
The great heat on this planet is no argument againſt irs 
being inhabited; ſince the Almighty could as caſfily ſuit 
the bodies and conſtitutions of its inhabitants to the heat 
of their dwelling, as he has done ours to the tempera- 
ture of our earth, And it is very probable that the peo- 
ple there have ſuch an opinion of us, as we have of the 
inhabitants of Jupiter and Saturn; namely, that we 
mult be intolerably cold, and have very little light at fo 
great a diſtance from the fun, 

This planet appears to us with all the various phaſes 
of the moon, when viewed at different times by a 
good teleſcope; excepting only that he never appears 
quite full, becauſe his enlightened fide is never turned 
directly towards us but when he is ſo near the ſun as to 
be loſt to our ſight in its beams. And, as his enlight- 
encd fide is always toward the ſun, it is plain that he 
ſhines not by any light of his own; for if he did, he 
would conſtantly appear round, That he moves about 
the ſun in an orbit within the earth's orbit is alſo plain, 
(as will be ſhewn afterwards), becauſe he is never ſeen 
oppolite to the ſun, nor above 56 times the ſun's breadrh 
from his centre. 

His orbit is inclined ſeven deprees to the ecliptic; 
and that node from which he aſcends northward above 
the ecliptic is in the 14th degree of Tanrus ; the oppo- 
lite, in the 14th degree of Scorpio. The earth is in 
theſe points on the 6th of November and 4th of May, 
new [tyle; and when Mercury comes to either of his 
nodes at his inferior conjunction about theſe times, he 
will appear to paſs over the diſk or face of the ſun, like 
a dark round {pot ; but id all other parts of his orbit 
is conjunctions are inviſible, becauſe he either goes a- 
bove or below the ſun. 

Mr Whiſton has given us an account of ſeveral pe- 


**x;vds at which Mercury may be ſeen on the ſun's diſk, 


viz. in the year 1782, Nov. 12th, at 3 h. 44 m. in the 
afternoon ; 1786, May 4th, at 6 h. 57 m. in the fore- 
noon; 1789, Dec. 6th, at 3 h. 55 min, in the after- 
noon; and 1799, May 7th, at 2 h. 34 m. in the after- 
noon, There will be ſeveral intermediate tranſits, but 
wone of them viſible to us. 

Vexus, the next planet in order, is computed to be 
50 millions of miles from the ſun; and by moving at the 
rate of 69 thouſand miles every hour in her orbit, (as 
in the circle marked g), ſhe goes round the ſun in 224 


days 17 hours of our time nearly. But though this be 
the full length of her year, as ſhe performs only 94 re- 
volutions on her own axis in that time, her year conſiſts 
only of 94 days; fo that in her, every day and night 
together is as long as 244 days and nights with us. This 
odd quarter of a day in every year makes every fourth 
year a Jeap-year to Venus ; as the like does to our 
earth. Her diameter is 7906 miles; and by her diur- 
nal motion the inhabitants about her equator are carried 
43 miles every hour, belides the 69,000 above men- 
tioned, 

Her orbit includes that of Mercury within it; for at 
her greateſt elongation, or apparent diſtance from the 
ſun, ſhe is 96 times his breadth from his centre; which 
is almoſt double of Mercury's. Her orbit is included 
by the earth's; for if it were not, ſhe might be ſeen as 
often in oppoſition to the ſun, as ſhe is in conjunction 
with him; but ſhe was never ſeen 90 degrees, or a 
fourth part of a circle, from the ſun. 

When Venus appears welt of- the ſun, ſhe riſes before 
him in the morning, and is called the morning-flar ; 
when ſhe appears eaſt of the ſun, ſhe ſhines in the even- 
ing after he ſets, and is then called the evening- ar; 
being each in its turn for 290 days. It may perhaps be 
ſurpriſing at firſt, that Venus ſhould keep longer on the 


eaſt or weſt of the ſun, than the whole time of her pe- 


riod round him, But the difficulty vaniſhes when we 
conſider, that the earth is all the while going round the 


ſun the ſame way, though not ſo quick as Venus; and 


therefore her relative motion to the earth muſt in every 
period be as much flower than her abſolute motion in her 
orbit, as the earth during that time advances forward in 
the ecliptic, which is 220 degrees. To us the appears, 
through a teleſcope, in all the various ſhapes of the moon. 

The axis of Venus is inclined 75 degrees to the axis 
of her orbit; which is 514 degrees more than our earth's 
axis is inclined to the axis of the ecliptic; and therefore 
her ſeaſons vary much more than ours do. The north 


pole of her axis inclines toward the 20th degree of a- 


quarius, our earth's to the beginning of Cancer ; conſe- 
N. the northern parts of Venus have ſummer in the 
igas where thoſe of our earth have winter, and vice 
verſa. f 

The artiſicial day at each pole of Venus is as long as 
1124 natural days on our carth. 

The ſun's greateſt declination on each ſide of her e- 
quator amounts to 75 degrees; therefore her tropics are 
only 15 degrees from her poles, and her polar circles as 
far from her equator, Conſequently, the tropics of Ve- 
nus are between her polar circles and her poles; contrary 
to what thoſe of our earth are, 

As her annual revolution contains only 94 of her days, 
the ſun will always appear to go through a whole ſign, 
or twelfth part of her orbit, in little more than three 
quarters of her natural day, or nearly in 184 of our 
days and nights. 

- Recauſe her day is ſo great a part of her year, the 
ſun changes his declination in one day ſo much, that if 
he paſſes vertically, or directly over head of any given 
place on the tropic, the next day he will be 26 2 
« : rom 
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from it; and whatever place he paſſes vertically over 
when in the equator, one day's revolution will remove 
him 364 degrees from it. So that the ſun changes his 
declination every day in Venus about 14 2 more 
at a mean rate, than he does in a quarter of a year on 
our earth. This appears to be providentially ordered, 
for preventing the too great eſſects of the ſun's heat, 
(which is twice as great on Venus as on the earth), ſo 
that he cannot ſhine perpendicularly on the ſame places 
for two days together; and by that means the heated 
places have time to cool. ; 

If the inhabitants about the north pole of Venus fix 
their ſouth or meridian line through that part of the hea- 
vens where the ſun comes to his greateſt height, or north 
declination, and call thoſe the eaſt and welt points of 
their horizon, which are go degrees on each fide from 
that point where the horizon is cut by the meridian line, 
theſe inhabitants will have the following remarkable 
things. 

The ſun will riſe 221 degrees north of the caſt; and 
going on 1124 degrees, as meaſured on the plane of the 
horizon, he will croſs the meridian at an altitude of 
124 degrees ; then making an entire revolution without 


letting, he will croſs it again at an altitude of 48+ de- 


trees; at the next revolution he will croſs the meridian 
as he comes to his greateſt height and declination, at the 
altitude of 75 degrees ; being then only 15 degrees from 
the zenith, or that point of the heavens which is directly 
over head; and thence he will deſcend in the like ſpiral 
manner, croſſing the meridian firſt at the altitude of 48; 
degrees ; next at the altitude of 124 degrees; and go- 
ing on thence 1124 degrees, he will ſet 223 degrees north 

the welt; ſo that, after having been 44 revolutions 
above the horizon, he deſcends below it to exhibit the 
like appearances at the ſouth pole, 

At each pole, the ſun continues half a year without 
ſetting in ſummer, and as long without riſing in winter; 
conſequently the polar inhabitants of Venus have only 
one day and one night in the year, as it is at the poles 
of our earth. But the difference between the heat of 
ſummer and cold of winter, or of mid-day and mid- 
night, on Venus, is much greater than on the earth; 
becauſe in Venus, as the ſun is for half a year together 
above the horizon of each pole in its turn, ſo he is for a 
conſiderable part of that time near the zenith; and du- 
ring the other half of the year always below the hori- 
z0n, and for a great part of that time at leaſt 70 degrees 
from it, Whereas, at the poles of our carth, although 
the ſun is for half a year together above the horizon, 
yet he never aſcends above, nor deſcends below it, 
more than 234 degrees, When the ſun is in the e- 
equinoctial, or in that circle which divides the northern 
half of the heavens from the ſouthern, he is ſeen with 
one half of his diſk above the horizon of the north 
pole, and the other half above the horizon of the 
louth pole; ſo that his centre is in the horizon. of 
both poles: and then deſcending below the horizon of 
one, he aſcends gradually above that of the other. 
Hence, in a year, each pule has one ſpring, one harveſt, 
a ſummer as long as them both, and a winter equal in 
length to the other three ſcaſous. 


Vor. I. No. 19. 3 


At the polar circles of Venus, the ſeaſons are rauch 
the ſame as at the equator, becaule there are only 15 de- 
grees betwixt them; only the winters are not quite 0 
long, nor the ſummers ſo ſhort; but the four ſeaſons 
come twice round every year. 

At Venus's tropics, the ſun continues for about fifteen 
of our weeks together without ſetting in ſummer, and 
as long without riſing in winter. Whullt he is more than 
15 degrees from the equator, he neither riſes to the in- 
habitants of the one tropic, nor ſets to thoſe of the o- 
ther; whereas, at our terreltrial tropics, he rites and 
ſets every day of the year. 

At Venus's tropics, the ſeaſons are much the fame as 
at her poles; only the ſummers are a little longer, and 
the winters a little ſhorter. 

At her equator, the days and nights are always of 
the ſame length, and yet the diurnal and nocturnal arches 
are very different, eſpecially when the ſun's declination 
is about the greateſt ; for then his meridian altitude may 
ſometimes be twice as great as his midnight depteſſion, 
and at other times the reverſe. When the ſun is at his 
greateſt declination, either north or ſouth, his rays are 
as oblique at Venus's equator, as they are at Londen on 
the ſhorteſt day of winter. Therefore, at her equator 
there are two winters, two ſummers, two ſprings, and 
two autumts every year, But becauſe the ſun ſtays for 
ſome time near the tropics, and paſſes ſo quickly over 
the equator, every winter there will be almoſt rwice as 
long as ſummer ; the four ſeaſons returning twice in that 
time, which conſiſts only of 94 days. 

Thoſe parts of Venus which lic between the poles and 
tropics, and berween the tropics and polar circles, and 
alſo between the polar circles and equator, partake more 
or leſs of the phenomena of theſe circles as they are 
more or leſs diſtant from them. 

From the quick change of the ſun's declination it hap- 

ns, that if he riſes due eaſt on any day, he will not. 

et due weft on that day, as with us; for if the place 
where he riſes due caſt be on the equator, he will ſet on 
that day almoſt weſt-north-weſt, or about 184 degrees 
north of the welt. Burt if the place be in 45 degrees 
north latitude, then on the day that the fun nſcs dus 
eaſt he will ſet north-weſt by weſt, or 33 degrees north, 
of the welt, and in 62 degrees north latitude. When 
he riſes in the eaſt, he ſets not in that revolution, but 
juſt touches the horizon 10 degrees to the welt of the 
north point, and aſcends again, continuing for 34 revo- 
lutions above the horizon without fetting. Therefore, 
no place has the forenoon and afternoon of the ſame day 
equallylong, ualeſs it be in the equator, or at the poles, 

The ſun's altrtude at noon, or at any other time of the 
day, and his amplitude at rifing and ſetting, being very 
different at places on the ſame parallel of latitude, ac- 
cording to the different longitudes of thoſe places, the 
longitude will be almolt as eafily found on Venus as the 
latitude is found on the carth; which is an advautage we 
can never enjoy, becauſe the daily change of the fun's 
2 is by much too imall for that important pur- 

oſe. 
: On this planet, where the ſun croſſes the equator in 
any year, he will have y degrees of declination from thut 
. 5 8 Place 
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place on the ſame day and hour next year, and will croſs 
the equator go degrees farther to the weſt; which makes 
the time of the equinox a quarter of a day (or about fix 
of our days) later every year. Hence, although the ſpi- 
ral in which the ſun's motion is performed, be of the 
ſame fort every year, yet it will not be the very ſame, 
becauſe the ſun will not paſs vertically over the fame 
places till four annual anÞ ing are finiſhed. 

Venus's orbit is inclined 34 degrees to the earth's ; 
and croſſes it in the 14th degree of Gemini and of Sagit- 
tarius; and therefore, when the earth is about theſe 
points of the ecliptic at the time that Venus is in her in- 
ferior conjunction, ſhe will appear like a ſpot on the ſun, 
and afford a more certain method of finding the diitances 
of all the plancts from the ſun, than any other yet known, 
But theſe appzarances happen very ſeldom. The firit 
was in the year 1639. The ſecovd in the year 1761, 
June 6. In the morning of that day, when the ſun roſe 
at London, Venus had paſſed botli the external and in- 
ternal contacts. At 38 minutes 21 ſeconds paſt 7 o'clock, 
(apparent 8 Greenwich, the Rev. Dr Bliſs, aitro- 
nomer royal, firſt ſaw Venus on the fun; at which in- 
ſtant, the centre of Venus preceded the ſun's centre, by 
6'13”.9 of light aſcenſion, and was ſouth of the ſun's 
centre by 18' 42”.1 of declination. —From that time to 


the beginning of egreſs, the Doctor made ſeveral obſer- 


vations, both of the difference of right aſcenſion and de- 
clination of the centres of the fun and Venus; and at 
laſt found the beginning of egreſs, or inſtant of the in- 
ternal contact of Venus with the ſun's limb, to b- at 8 
hours 19 minutes o ſeconds apparent time, From the 
Doctor's own obſervations, and thoſe which were made 
at Shirburn by another gentleman, he has computed, 
that the mean time at Greenwich of the ecliprical con- 
junction of the ſun and Venus was at 51 minutes 20 ſe- 
conds after 5 o'clock in the morning; that the place of 
the ſan and Venus was Gemini 15® 36' 33“; that the 
peocentric latitude of Venus was 9 44”.9 ſouth, —her 
horary motion from the ſun 35. 13 retrograde, and 
the angle then formed by the axis of the equator and the 
axis of the ecliptic was 69 34”, decreaſing hourly 1 
minute of a degree.—By the mean of three good obfer- 
vations, the diameter of Venus on the ſun was 58”. 

Mr Short made his obſervations at Savile-houſe, in 
London, 30 ſeconds in time welt from Greenwich, in 
preſence of his royal highneſs the duke of York, accom- 

nied by their royal highneſſes prince William, prince 
22 and prince Frederick. — He firſt ſaw Venus on 
the ſan, through flying clouds, at 46 minutes 37 ſeconds 
after 5 o'clock; and at 6 hours 15 minutes 12 ſeconds 
he meafured the diameter of Venus 59".8.—He after- 
ward found it to be 58.9, when the (ky was more fa- 
vourable.— And, through a reſlecting teleſcope of two 
fret focus, magnifying 140 times, he found the internal 
contact of Venus with the ſun's limb to be at 8 hours 18 
minutes 214 ſeconds, apparent time; which being redu- 
ced to the apparent time at Greenwich, was 8 hours 18 
minutes 514 ſeconds; ſo that his time of ſecinp the con- 
taQ was 84 ſeconds ſooner (in abſolute time) than the in- 
Rant of irs being ſeen at Greenwich. 


Meſſrs Ellicott aad Dollond obſerycd the internal con- 


tat ac Hackney; and their time of ſeeing it, reduced to 
the time at Greenwich, was at 8 hours 18 minutes 56 
ſeconds, which was 4 ſeconds ſooner ir abſolute timo 
than the contact was ſeen at Greenwich. a 
Mr Canton in Spittle-Square, London, 4 11” weft 
of Greenwich, (equal to 16 ſeconds 44 thirds of tine); 
meaſured the ſun's diameter 31' 33” 24”, and the dia- 
meter of Venus on the fun 58“; and, by obſervation, 
found the apparent time of the internal contact of Venus 
with the ſun's limb to be at 8 hours 18 minutes 41 ſe- 
conds ; which, by reduction, was only 24 ſeconds ſuort 
of the time at the Royal Obſervatory at Greenwich. 

The Reverend Mr Richard Haydon, at Leſkeard ia 
Cornwall, (16 minutes 10 ſeconds in time weſt from 
London, as (tated by Dr Bevis), obferved the internal 
contact to be at 8 hours o minutes 20 ſeconds, which, 
by reduction, was 8 hours 16 minutes 30 ſeconds at 
Greenwich; ſo that he muſt have ſeen it 2 nunutes 30 
ſeconds ſooner in abi lute time than it was ſeen at Green- 
wich a difference by much too great to be occaſioned 
by the difference of parallaxes. But by a memorandum 
of Mr Hayden's ſome years before, it appears that he 
then ſuppoſed his welt longitude to be near two minutes 
more; which brings his time to agree within halt a mu- 
nute of the time at Greenwich; to which the parallaxes 
will very nearly anſwer. 7 

At Stockhalm Obſervatory, latitude 59 20'4 north, 
and longitude 1 hour 12 minutes eaſt from Greenwich, 
the whole of the tranſit was viſible : the total ingreſs was 
obſerved by Mr Wargentin to be at 3 hours 39 minutes 
23 ſeconds in the morning, and the beginning of egreſs 
at 9 hours 30 minutes 8 ſeconds ; fo that the whole du- 
ration between the two internal contacts, as ſeen at that 
place, was 5 hours 50 minutes 45 ſeconds, 

At Torneo in Lapland, (1 hour 27 minutes 28 ſeconds 
eaſt of Paris), Mr Hellant, who is eſteemed a very good 
obſerver, found the total iogreſs to be at 4 hours 3 mi- 
nates 59 ſeconds, and the bepinning of egreſs to be 9 
hours 54 minutes 8 ſeconds.—So that the whole dura- 
tion between the two internal contacts was 5 hours 50 
minutes 9 ſeconds, 

At Hernofand in Sweden, (latitude 6 38” north, and 
longitude 1 hour 2 minutes 12 ſeconds eaſt of Paris), 
Mr Gifter obſerved the total ingreſs to be at 3 hours 38 
minutes 26 ſeconds ; and the beginning of egreſs to be at 
9 hours 29 minutes 21 ſeconds ;—the duration between 
theſe two internal contacts 5 hours 50 minutes 56 ſeconds. 

Mr De La Lande, at Paris, oblerved the beginning 
of egreſs to be at 8 hours 28 minutes 26 ſeconds appa- 
rent time.—Bat Mr Ferner (who was then at Conflans, 
147 1 welt of the Roy Obſervatory at Paris) obſerved 
the beginning of egreſs. to be at 8 hours 28 minutes 29 
ſeconds true time. The equation, or difference between 
the true and apparent time, was 1 minute 54 ſeconds — 
Tho total ingreſs, being before the ſun roſe, could not 
be ſeen, 

At Tobolſk in Siberia, Mr Chappe obſerved the total 
ingreſs to be at 7 hours o minutes 28 ſeconds in the 
morning, and the beginning of egreſs to be at 49 minutes 
204 ſeconds after 12 at 8o0n.—So that the whole dura- 
tion of the tranſit between the internal contacts was 5- 
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hours 40 minutes $24 ſeconds, as ſeen at that place; 
which was 2 minutes 34 ſeconds leſs than as ſecn at Her- 
noſand in Sweden. 

At Madraſs, the Reverend Mr Hirſt obſerved the total 
ingreſs to be at 7 hours 47 minutes 55 ſeconds apparent 
time in the morning, and the beginning of egreſs at 1 
hour 39 minutes 38 ſeconds paſt noon.—The duration 
between theſe two internal contacts was 5 hours 51 mi- 
nutes 43 ſeconds. 

Profeſſor Mathenci at Bologna obſerved the beginning 
of egreſs to be at 9 hours 4 minutes 58 ſeconds, 

At Calcutta, (latitude 22 30' north, nearly 92 eaſt 
longitude from London), Mr William Magee obſerved 
the total ingreſs to be at 8 hours 20 minutes 58 feconds 
in the morning, and the beginning of epreſs to be at 2 
hours 11 minutes 34 ſeconds in the afternoon ; the du- 
ration between the two internal contacts 5 hours 530 mi- 
nutes 36 ſeconds, 

At the Cape of Good Hope, (1 hour 13 minutes 25 
ſeconds eaſt from Greenwich), Mr Maſon obſerved the 
beginning of egreſs to be at 9 hours 39 minutes po ſe- 
conds in the morning. 

All theſe times are colleted from the obſervers ac- 
counts, printed in the Philoſophical Tranſatons for the 
years 1762 and 1763, in which there are ſeveral other 
other accounts that are not traaſcribed.—The inſtants of 
Venus's total exit from the ſun are hkewiſe mentioned, 
but they are here left out, as not of any uſe for finding 
the ſun's parallax. . 

Whoever compares theſe times of the internal contacts, 
as given in by different obſervers, will find ſuch differ- 
ences among them, even thoſe which were taken upon 
the ſame ſpot, as will ſhew, that the inſtant of either 
contact could not be fo accurately perceived by the ob- 
fervers as Dr Halley thought it could; which: probably 
ariſes from the difference of peoples eyes, and the dif- 
ſerent magnifying powers of thoſe teleſcopes through 
which the contacts were ſeen, —If all the obſervers had 
made uſe of equal magnifying powers, there can be no 
doubt but that the times would have more nearly coinci- 
ded : fince it is plain, that ſuppoſing all their eyes to be 
equally quick and good, they whoſe teleſcopes magnified 
molt would perceive the point of internal contact ſooneſt, 
and of the total exit lateſt. 

Mr Short, in a paper publiſhed in the Philoſophical 
Tranſactions, Vol. Lil. Part II. has taken an incredible 
deal of gains in deducing the quantity of the ſun's pa- 
rallax, from the beſt of thoſe obſervations which were 
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made both in Britain and abroad; and finds it to have 
been 8% 52 on the day of the tranſit when the ſun was 
very nearly at his greateſt diſtance from the earth; and 
conſequently 8” ,65 when the ſun is at his mean diſtance 
from the earth, 

The log. fine (or tangent) of 8”.65 is 5.6219140, 
which being ſubtracted from the radius 10.0000000, 
leaves remaining the logarithm 4.37808 60, whoſe num- 
ber is 23882.84 ; which is the number of ſemidiameters 
of the earth that the ſun +; diſtant from it.— And this 
laſt number, 238$2.84, being multiplied by 3985, the 
number of Engliſh miles contained in the earth's ſemidi- 
ameter, gives 95,173,117 miles from the earth's mean 
diſtance — the ſun.—But becauſe it is impoſhble, from 
the niceſt obſervations of the ſun's parallax, to be ſure 
of his true diſtance from the earth within 100 miles, we 
ſhall at preſent, for the fake of round numbers, ſtate the 
earth's mean diſtance from the-ſun at 95,173,000 Enyliſh 
miles, 

And then, from the numbers and analogies in G 11. & 14. 

of Mr Short's diſſertation, we find the mean diſtances of 
all the reſt of the planets from the ſun, in miles, to be as 
follows, —Mercury's diſtance, 36,841,468 ; Venus's di- 
ſtance, 68,891,496 ; Mars's Adkanec, 145,014,148; Ju- 
piter's diſtance, 494,990,976; and Yarurn's diſtance, 
907,950,130. 

The ſemidiameter of the earth's annual orbit being e- 
qual to the earth's mean diſtance from the ſun, viz. 
95,173,000 miles, the whole diameter thereof is 
190,346,000 miles. And fince the circumference of a 
circle is to its diameter as 355 is to 113, the circumfe- 
rence of the earth's orbit is 597,989,646 miles. 

And, as the earth deſcribes this orbit id 365 days 6 
hours (or in 8766 hours) it is plain that it travels at 
the rate of 68,216.9 miles every hour, and conſequent- 
ly 1136.9 miles every minute; fo that its velocity in its 
orbit is at leaſt 142 times as great as the velocity of a 
cannon ball, ſuppoſing the ball to move through 8 miles 
in a minute, which it is found to do very nearly: And at 
this rate it would take 22 years 228 days for a cannon» 
ball to go from the carth to the ſun, 

On the zd of June, in the year 1969, Venus again 
paſſed over the ſan's diſk, in ſuch a manner, a8 to afford a 
much eaſier and better method of inveſtigating the ſun's 
parallax than her tranſit in the year 1761. But as few 
of the obſervations upon this tranſt have as —. been 
made public, we can only give the following, y 
different obſervers at London. bh 
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When Venus was little more than half emerged into 


the ſun's diſk, Mr Maſkelyne ſaw her whole circum- 
ference compleated, by means of a vivid, but narrow 
and ill defined border of light, which illuminated that 
part of her circumference which was off the ſun, and o- 
therwiſe not viſible. They all obſerved the black pro- 
tuberance in the internal contact. They likewiſe, after 
the internal contact, ſaw a luminous ring round the bo- 
dy of Venus, about the thickneſs of half her ſemi-dia- 
meter; it was brighteſt tou is Venus's body, and gra- 
dually diminiſhed in ſplendor at greater diſtance, but the 
whole was exceſhve white and faint. 

Venas may have a ſatellite or moon, although it 
be undiſcovered by us: which will not appear very ſur- 
priſing, if we conſider how inconvemiently we are placed 
from ſeeing it. For its enlightened fide can never be 
fully turned towards us, but when Venus is beyond the 
ſan; and then, as Venus appears little bigger than an 
ordinary ſtar, her moon may be too ſmall to be percei- 
ved at ſuch a diſtance, When ſhe is between us and the 
ſun, ber full moon has its dark fide towards us; and 
then we cannot fee it any more than we can our own 
moon at the time of change, When Venus is at her 
greateſt elongation, we have but one half of the enlighten- 
ed fide of her full moon towards us; and even then it 
may be too far diſtant to be ſeen by us. 

The EazTH is the next planet above Venus in the 
ſyſtem. It is 82 millions of miles from the ſun, and 
goes round him (as in the circle ꝙ) in 365 days 5 hours 
49 minutes, from any equinox or ſolſtice to the ſame 
again; but from any fixed ſtar to the ſame again, as 
ſeen from the ſun, in 365 days 6 hours and 9 minutes 
the former being the length of the tropical year, and the 
latter the length of the ſyderial. Ir travels the rate of 
58 thouſand miles every hour; which motion, though 
120 times ſwifter than that of a cannon-ball, is little 
more than half as ſwift as Mercury's motion in his or- 


bit. The earth's diameter is 7970 miles; and by turn- 


ing round its axis every 24 hours from welt to eaſt, it 
cauſes an apparent diurnal motion of all the heavenly bo- 
dies from eaſt to weſt, By this rapid motion of the 
earth on its axis, the inhabitants about the equator are 
carried 1042 miles every hour, whilſt thoſe on the pa- 
rallel of London are carried only about 580, beſides the 
58 thouſand miles by the annual motion above mention- 
ed, which is common to all places whatever. 

The earth's axis makes an angle of 234 degrees with 
the axis of its orbit, and keeps always the ſame oblique 
direction, inclining towards the ſame fixed ſtars through- 
ou? irs annual courſe, which cauſes the returns of ſprin 
ſummer, autumn, and winter; as will be explained af- 
terwards, | 

Ihe earth is round like a globe; as appears, 1. By 
its ſhadow in eclipſes of the moon, which ſhadow is al- 
ways bounded by a circular ring. 2. By our ſeeing the 
maſts of a ſhip whilſt the hull is hid by the convexity of 
the water, 3. By its having been ſailed round by many 
navigators, The hills take off no more from the round- 
neſs of the carth in compariſon, than graias of duſt do 
from the roundneſs of a common 8 


The ſcas and unknown parts of the earth (by a mea- 


ſurement of the beſt maps) contain 160 million 522 thog- 
ſand and 26 ſquare miles; 'the inhabited parts 38 mil- 
lion 990 thouſand 569 : Europe 4 million 456 thouſand 
and 65; Aſia, 10 million 768 thouſand 824 ; Africa, 
9 million 654 thouſand 807; America, 14 million 110 
thouſand 874. In all, 199 million 512 thouſand 595 
which is the number of ſquare miles on the whole ſur- 
face of our globe. | 

The Moo is not a planet, but only a ſatellite or at- 
tendant of the earth; going round the earth from change 
to change in 29 days 12 hours and 44 minutes; and round 
the ſun with it every year, The moon's diameter is 2180 
miles; and her diſtance from the earth's centre 240 
thouſand, She goes round her orbit in 27 days 7 houts 
43 minutes, moving about 2290 miles every hour; and 
turns round her axis exactly in the ſame time that ſhe 
goes round the earth, which is the reaſon of her keep- 
ing always the ſame fide towards us, and that her day 
and night, taken together, is as long as our lunar month. 

The moon is an opaque globe like the earth, and ſhines 
only by reflecting the light of the ſun: Therefore vhilſt 
that half of her which 1s toward the ſun is enlightened, 
the other half muſt be dark and inviſible, Hence, ſhe 
. when ſhe comes between us and the ſun; be · 
cauſe her dark fide is then towards us. When the is 
gone a little way forward, we lee a little of her enlight- 
ened fide ; which {till encreaſes to our view, as ſhe ad- 
vances forward, until ſhe comes to be oppoſite the fun ; 
and then her whole enlightened fide is towards the earth, 
and ſhe appears with a round, illumined orb, which we 
call the full moon ; her dark fide being then turned a- 
way from the earth. From the full ſhe * Sm to decreaſe 
gradually as the goes through the other half of her 
courſe; ſhewing us leſs and leſs of her enlightened fide 
every day, till her next change or conjunction with the 
ſun, and then ſhe diſappears as before. 

This continual change of the moon's phaſes demon- 
ſtrates that ſhe ſhines not by any light of her own; for 
if ſhe did, being globular, we ſhould always ſee her with 
a round full orb like the ſun. Her orbit is repreſented 
in the ſcheme by the little circle , upon the earth's or- 
bit S, Plate XXXIX. fig. 1, ; but it is drawn fifty times 
too large in proportion to the earth's; and yet is al- 
moſt too ſmall to be ſeen in the diagram. 

The moon has ſcarce any difference of ſeaſons; her 
axis being almoſt perpendicular to the ecliptic. What 
is very ſingular, one half of her has no darkneſs at all; 
the earth conſtantly affording it a ſtrong light in the ſun's 
abſence ; while the other half has a fortnight's darkneſs, 
and a fortnight's light by turns. 

Oar earth is a moon to the moon, waxivg and waning 
regularly, but appearing thirteen times as big, and af- 
fording her thirteen times as much light as ſhe does to 
us. hen ſhe changes to us, the earth appears full to 
her; and when ſhe is in her firſt quarter to us, the earth 
is in its third quarter to her ; and vice verſa. 

But from one half of the moon, the earth is never 
ſeen at all; from the middle of the other half, it is al- 
ways ſeen ovet head; turning round almoſt thirty times 
as quick as the moon does. From the circle which li- 
mits our yiew of the moon, only one half of the — 
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de next her is ſeen; the other half being hid below the 


horizon of all places on that circle. To her the earth 
ſeems to be the largeſt body in the univerſe, for it ap- 
pears thirteen times as large as ſhe does to us. 

The moon has no atmoſphere of any viſible denſity 
ſurrounding her; for if ſhe had, we could never fee her 
edge ſo well defined as it appears; but there would be a 
ſort of a miſt or hazineſs around her, which would make 
the ſtars look fainter, when they are ſeen through it. 
But obſervation proves, that the ſtars which diſappear 
behind the moon retain their full luſtre until they ſeem 
to touch her very edge, and then they vaniſh in a mo- 
ment. The faint light which has been ſeen all around 
the moon in totab eclipſes of the ſun, has been obſerved, 
during the time of darkneſs, to have its centre coincident 
with the centre of the ſun; and was therefore much 
more likely to ariſe from the atmoſphere of the ſun than 
from that of the moon; for if it had been owing to the 
latter, its centre would have gone along with the moon's, 

It there were ſeas in the moon, ſhe could have no 
clouds, rains, nor ſtorms, as we have; becauſe ſhe has 


no ſuch atmoſphere to ſupport the vapours which occaſion 


them. And every one knows, that when the moon 1s 
above our horizon in the night- time, ſhe is viſible, un- 
leſs the clouds of our atmoſphere hide her trum our 
view, and all parts of her appear conſtantly with the 
fame clear, ſerene, and calm aſpect. But thoſe dark 
arts of the moon, which were formerly thought to be 
* are now found to be only vaſt deep cavities, and 
places which reflect not the ſun's light fo ſtrongly as o- 
thers, having many caverns and pits, whoſe ſhadows fall 
within them, and are always dark on the ſides next the 
ſun, which demonſtrates their being hollow; and moſt 
of theſe pits have little knobs like hillocks ſtanding wich- 
in them, and caſting ſhadows allo; which caule theſe 
theſe places to appear darker than others which have 
fewer or leſs remarkable caverns. All theſe appear- 
ances ſhew, that there are no ſeas in the moon; tor if 
there were any, their ſurfaces would appear ſmooth and 
even, like thoſe on the carth. 

There being no atmoſphere about the moon, the hea- 
vens in the day-time have the appearance of night to a 
lunarian who turns his back toward the fun; and when 
he docs, the ſtars appear as bright to him as they do in 
the night to us, For it is entirely owing to our atmo- 
ſphere that the heavens are bright about us in the day. 

As the earth turns round its axis, the ſevetal conti- 
neuts, ſeas, and iſlands appear to the moon's inhabitants 
like ſo many ſpots of different forms and brightneſs, mo- 
ving over its ſurface, but much fainter at ſome times than 
others, as our clouds cover them or leave them, By theſe 
ſpots, the lunarians can determine the time of the earth's 
diurnal motion, juſt as we do the motion of the fun; and 
perhaps they meaſure their time by the motion of the 
earth's ſpots, for they cannot have a truer dial. 

The moon's axis is fo nearly perpendicular to the ec- 
lipric, that the ſun never removes ſenſibly from her equa- 
tor ; and the obliquity of her orbit, _ only 51 de- 
grees, which is next to nothing as ſeen from the ſun, 
cannot cauſe the ſun to decline ſenſibly from her equator, 
Yet her inhabitants are not deſtitute of means for aſcer- 

Vor. I. No. 19. 3 


taining the length of their year, though their method 
and ours muſt differ. For we can know the length of 
our year by the return of our equinoxes; but the luna- 
rians, having always equal day and night, mult have 
recourſe to another method; and we may ſuppoſe, they 
meaſure their year by obſerving when either of the pales 
of our earth begins to be enlightened, and the other to 
diſappear, which is always at our equinoxes, they being 
conveniently ſituated for obſerving preat tracks of land 
about our earth's poles, which are entirely unkaown to 
us. Hence we may conclude, that the year is of the 
ſame abſolute length both to the earth and moon, though 
very different as to the number of days; we having 3684 
natural days, and the lunarians only 1245; every day 
and night in the moon being as long as 291 on the carth. 

The moon's inhabitants on the fide next the euth may 
as eaſily find the longitude of their places as we can find 
the latitude of ours. For the carth keeping conſtantly, 
or very nearly ſo, over one meridian of the moon, the 
eaſt or welt diſtances of places from that meridian are as 
ealily found as we can find our diſtance from the equator 
by the altitude of our celettial poles, 

The planet Maas is next in order, being the firſt 
above the earth's orbit, His diſtance from the ſon is 
computed to de 125 millions of miles; and by travelling 
at the rate of 47 thouſand miles every hour, as ia the 
circle &, he goes round the fun in 686 of our days and 
23 hours; which is the length of his year, and contains 
6674 of his days, every day and night together being 40 
minutes longer than with us. His diameter is 4444 
miles, and by his diurnal rotation the inhabitants about 
his equator are carried 556 miles every hour, His quan- 
tity — and heat is equal but to one half of ours; 
and the ſun appears but half as big to him as to us. 

This planet being but a fifth part fo big as the earth, 
if any moon attends him, ſhe mult be very ſmall, and 
has not yet been diſcovered by our belt teleſcopes. He 
is vf a fiery red colour, and by his appulſes to ſome of 
the fixed ſtars ſeems to be encompalied by a very groſs 
atmoſphere. He appears ſometimes gibbous, but never 
horned; which both ſhews that his orbit includes the 
earth's within it, and that he ſhines not by his own light, 

To Mars, our earth and moon appear like two moons, 
a bigger and a lefs, changing places with one another, 
and appearing ſometimes horned, ſometimes half or three 
quarters illuminated, but never full, nor at molt above 
one quarter of a degree from each other, although they 
are 240 thouſand miles aſunder. 

Our earth appears almoſt as big to Mars as Venus 
does to us, and at Mars it is never ſcen above 48 degrees 
from the ſun; ſometimes it appears to pals over the diſk 
of the ſun, and ſo do Mercury and Venus; but Mercur 
can never be ſeen from Mars by ſuch eycs as ours, _F 
liſted by proper inſtruments; and Venus will be as ſeldom 
ſeen as we 2 Mercury, Jupiter and Saturn are as vi- 
ſible to Mars as to us. His axis is perpendicular to the 
ecliptic, and his orbit is 2 degrees inclined to it, 

— x, the largeſt of all the planets, is ſtill kigher 
in the ſyſtem, being about 426 millions of miles from the 
ſun; and going at the rate of 25 thouſand miles every 
hout in his orbit, as in the circle 1}, finiſhes his annual 
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Period in eleven of our years 314 days and 12 hours, 
He is about 1000 times as big as the earth, for his dia- 
meter is 81,000 miles; which is more than ten times the 
diameter of the carth. 

Jupiter turns round his axis in 9 hours 56 minutes; 
ſo that his year contains 10 thouſand 4750 days; and the 
diurnal velocity of his equatoreal parts is greater than 
the ſwiftneſs with which he moves in his annual orbit; a 
fingular circumſtance, as far as we know By this pro- 
digious quick rotation, his equatoreal inhabitants are car- 
ried 25 thouſand 920 miles every hour, (which is 920 
miles an hour more than an inhabitant of our earth's e- 
quator moves in twenty-four hours), beſides the 25 thou- 
{and above mentioned, which is common to all parts of 
his ſurface, by his annual motion, 

Jupirer is ſurrounded by faint ſubſtances, called belts, 
in which ſo many changes appear, that they are generally 
thought to be clouds; tor ſome of them have been ſirſt 
mtcrrupted and broken, and then have vaniſhed entirely. 
They have ſometimes been obſerved of different breadths, 
and afterwards have all become nearly of the ſame 
breadth, Large ſpots have been ſeen in theſe belts ; 
und when a belt vaniſhes, the contiguous ſpots diſappear 
with it. Ihe broken ends of ſome belts have been ge- 
nerally obſerved to revolve in the ſame time with the 
pots; only thoſe nearer the equator in ſomewhat leſs 
time than thoſe near the poles, perhaps on account of the 
jan's greater heat near the equator, which is parallel to 
the belts and courſe of the e Several large ſpots, 
which appear round at one time, grow oblong by de- 
grees, and then divide into two or three round ſpots. 
"The periodical time of the ſpots near the equator is 9 
hours 50 minutes, but of thoſe near the poles g hours 56 
minutes, | 

The axis of Jupiter is ſo nearly perpendicular to his 
orbit, that he has no ſenſible change of ſeaſons; which 
is a great advantage, and wiſcly ordered by the Author 
of nature. For if the axis of this planet were inclined 
any conſiderable number of degrees, juſt ſo many degrees 
round each pole would in their turn be almoſt fix of our 


years together in darkneſs. And as each degree of 2 


great circle on Jupiter contains 706 of our miles at a 
mean rate, it is ealy to judge what vaſt trafts of land 
would be rendered uninhabitable by any conſiderable in- 
clination of his axis, 2 

Ine ſun appears but % part ſo big e as to us; 
and his licht and heat are in the ſame {mall proportion, 
Lut compenfared by the quick returns thereof, and by 


' four moons (ſome larger ard ſome leſs than our earth) 


which revolve about him; ſo that there is ſcarce any 
part of this Huge planet but what is, during the whole 
vight, enlightened by one or more of theſe moons, ex- 
cept his poles, whence only the fartheſt moons can be 
ſeen, and where their light is not wanted, becauſe the 
tun conttantly circulates in or near the horizon, and is 
very probably kept in view of both poles by the retrac- 
tion of Jupiter's atmoſphere, which, if it be like ours, 
has certainly refractive power enovgh for that purpoſe 
Ine orbits of theſe moons are repreſented in the 
ſcheme of the ſolar ſyſtem by four ſmall circles marked 
10 2, 2, 4, on Jupiter's orbit I; but they are drawn fifty 


times too large in proportion to it. The firſt moon, or 
that neareſt to Jupiter, goes round him in 1 day 18 hours 
and 36 minutes of our time; and is 229 thouſand miles 
diſtant from his centre; the ſecond performs its revolution 
in three days 13 hours and 15 minutes, at 364 thouſand 
miles diſtance; the third in ſeven days three hours and 
59 minutes, at the diſtance of 580 thouſand miles; and 
the fourth, or outermoſt, in 16 days 18 hours and 30 
minutes, at the diftance of one million of miles from his 
centre. The periods of theſe moons are ſo incommen- 
ſurate to one another, that if ever they were all in a right 
line berween Jupiter and jthe ſun, it will require more 
than 3,000,000,000,000 years from that time to bring 
them all into the ſame right line again, as any one will 
find who reduces all their periods into ſeconds, then mul- 
tiplies them into one another, and divides the product by 
432; Which is the higheſt number that will divide 
the product of all their periodical times, namely, 
42,085,303,376,931,994,955,004 ſeconds, without a 
remainder, 

The angles under which the orbits of Jupiter's moons 
are ſeen from the earth, at its mean diſtance from Jupi- 
ter, are as follow: The firſt, 3 55": the ſecond, 6 
14“; the third, 9“ 58”; and the fourth, 17 30“. 
And their diſtances from Jupiter, meaſvred by his ſemi- 
diameters, are thus: The firſt, 5+; the ſecond, 9; the 
third, 143}; and the fourth, 2555. This planet, ſeen 
from its nearc{t moon, appears 1000 times as large as 
our moon does to us; waxing and waning in all her 
monthly ſhapes every 421 hours, 

Jupiter's three neareſt moons fall into his ſhadow, and 
are eclipſed in every revolution; but the orbir of the 
fourth moon is ſo much inclined, that it paſſeth by its 
oppoſition to Jupiter, without falling into his ſhadow, 
two years in _ fix. By theſe eclipſes, altronomers 
have not only diſcovered that the ſun's light takes up 
eight minutes of time in coming to us, but they have al- 
ſo determined the longitudes of places on this earth with 
greater certainty and facility than by any other method 
yet known, 

The difference between the equatoreal and polar dia- 
meters of Jupiter is 6230 miles; for his equatoreal dia- 
meter is to his polar, as 13 to 12. So that his poles are 
3115 miles nearer his centre than his equator is, 

Jupiter's orbit is 1 degree 20 minutes inclined to the 
ecliptic. His north node is in the th degree of Cancer, 
and his ſouth node in the 5th degree of Capricorn. 

SATURN, the remoteſt of all the planets, is about 780 
millions of miles from the fun; and, travelling at the 
rate of 18 thouſand miles every hour, as in the circle 
marked D, performs its arnual circuit in 29 years 167 
days and 5 hours of our time; which makes only one 
year to that planet, Its diameter is 69,000 miles; and 
therefore it is near 600 times as hig as the earth. 

This planet is ſurrounded by a thin broad ring, as an 
artificial globe is by a horizon, fig. 5. The ring ap- 
pears double when ſcen through a good teleſcope, and is 
repreſented by the figure in ſuch an oblique view as it is 
generally ſeen. It is inclined zo degrees to the ecliptic, 
and is about 21 thouſand miles in breadth; which is e- 
qual to its diſtance from Saturn on all ſides. There is 
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reaſon to believe that the ring turns round its axis, be- 
cauſe, when it is almoſt edge-wiſe to us, it appears ſome- 
what thicker on one fide of the planet than on the other; 
and the thickeſt edge has been ſeen on different ſides 
ur different times. But Saturn having no vilible ſpots 
on his body, whereby to determine the time of his turn- 
ing round his axis, the length of his days and nights, 
and the poſition of his axis, are unknown to us. 

To Saturn, the ſun appears only eth part ſo big as 
to us; and the light and heat he receives from the ſun 
are in the ſame proportion to ours. But to compenſate 
for the ſmall quantity of ſun-light, he has five moons, 
all going round him on the outſide of his ring, and near- 
ly on the ſame plane with it. The firlt, or neare{t moon 
to Saturn, goes round him 1a 1 day 21 hours 19 minutes; 
and is 140 thouſand miles from his centre: The ſecond, 
in 2 days 17 hours 4o minutes ; at the diſtance of 187 
thouſand miles: The third, in 4 days 12 hours 25 mi- 
nutes, at 263 thouſand miles diſtance : The fourth, in 
15 days 22 hours 41 minutes, at the diſtance of 600 
thouſand miles: And the fifth or outermoſt, at one 
million $00 thouſand miles from Saturn's centre, goes 
round him in 79 days 7 hours 48 minutes, Their or- 
bits, in the ſcheme of the ſolar ſyſtem, are reprefent- 
ed by the ſmall five circles, marked t, 2, 3, 4, 5, on 
Saturn's orbit ; but theſe, like the orbits of the other 
ſatellites, are drawn fifty times too large in proportion to 
the orbits of their primary planets. 

The ſun ſhines almoſt fifteen of our years together on 
one ſide of Saturn's ring without ſetting, and as long on 
the other in its turn, So that the ring is viſible to the 
inhabitants of that planet for almoit ſifteen of our years, 
and as long invifible by turns, if its axis has no inclina- 
tion to its ring: But if the axis of the planet be inclined 
to the ring, ſuppoſe about 30 degrees, the ring will ap- 
pear and diſappear once every natural day to all the inha- 
bitants within zo degrees of the equator, on both ſides, 
frequently eclipſing the fun in a Saturnian day, More- 
over, if Saturn's axis be ſo inclined to lus ring, it is per- 
pendicular to his orbit; and thereby the inconvenience 
of different ſeaſons to that planet is avoided. For con- 
ſidering the length of Saturn's year, which is almoſt e- 
qual to thirty of ours, what a dreadful condition muſt 
the inhabitants of his polar regions he in, if they be 
half that time deprived of the light and heat of the fun ? 
which is not their caſe alone, if the axis of the planet 
be perpendicular to the ring, for then the rivg mult hide 
the ſun from vatt tracks of land on each fide of the equa- 
tor for 13 or 14 of our years together, on the ſouth hide 
and north fide by turns, as the axis inclines to or from 
the ſun ; The reverſe of which incoavemence is another 
good preſumprive proof of the inclination of Saturn's axis 
to its ring, and alſo of his axis being perpendicular to his 
orbit, 

This ring, ſeen from Saturn, oppears like a vaſt lumi- 
nous arch in the heavens, as it it did not belong to the 
planet, When we fee the ring molt open, its ſhadow up- 
on the planet is broadeſt ; and from that time the ſhadow 
grows narrower, as the ring appears to do to us; until, 
by Saturn's annual motion, the fun comes to the plane of 
tbe rivg, or even with its edge; Which being then direct- 
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ed towards us, becomes inviſible on account of its thin- 
neſs; as ſhall be explained afterwards. "he ring diſap- 
pears twice in every annual revolution of Saturn, namely, 
when he is in the 19th degree both of Piſces and of Vir- 
go. And when Saturn is in the middle between theſe 
points, or in the 19th degree either of Gemini or of Sa- 
gittarius, his ring appears molt open to us; and then its 
longeſt diameter is to its ſhorteſt, as g to 4. 

To ſuch eyes as ours, unaſliſted by inſtruments, Ju- 
piter is the only planet that can be ſcen from Saturn, 
and Saturn the only planet that can be ſeen from Jupiter. 
So that the inhabitants of theſe two planets mult either 
ſee much farther than we do, or have equally good in- 
ſtruments to carry their ſight to remote objects, if they 
know that there is ſuch a body as our earth in the uni- 
verſe: For the earth is no bigger, ſeen from Jupiter, than 
his moons are ſeen from the carth; and if his large body 
had not fit attracted our fight, and prompted our curio- 
ity to view him with the teleſcope, we ſhould never 
have known any thing of his moons; unleſs by chance 
we had directed the teleſcope toward that ſmall part of 
the heavens where they were at the time of obſervation, 
And the like is true of the moons of Saturn. 

The orbit of Saturn is 24 degrees inclined to the e- 
cliptic, or orbit of our earth, and interſects it in the 211t 
degree of Cancer and of Capricorn; fo that Saturn's 
nodes are only 14 degrees from Jupiter's. 

The quantity of light, afforded by the ſun to Jupiter, 
being but {th part, and to Saturn only zisth part, of 
what we enjoy, may, at firſt thought, induce us to be- 
lieve that theſe two planets are entirely unfit for rational 
beings to dwell upon. But, that their light is not fo 
weak as we imagine, is evident from their brightneſs in 
the night-time; and alſo from this remarkable pheno- 
menon, that when the ſun is ſo much eclipfed to us, as 
to have only the goth part of his dif left uncovered by 
the moon, the decreaſe of light is not very ſenſible; and 
juſt at the end of darkneſs in total ech pſes, when his 
weltern limb begins to be viſible, and ſcems no bigger 
than a bit of nne ſilver wire, every one is ſurpriſed at the 
brightacſs wherewith that ſmall part of him ſhines. The 
moon, when full, affords travellers light enough to keep 
them from mittaking their way; and yet, according to 
Dr Smith, it is equal to no more than a go thouſandrh 
part of the light of the fen: That is, the ſun's light is 
90 thouſand times as ſtrong as the light of the moon 
when fall. Conſequently, the ſun gives a thouſand 
tinics as much ſight to Saturn as the full moon does to 
us; and above three thouſand times as much to Jupiter, 
So that theſe two planets, even without any moons, 
would be much more enlightened than we at firſt ima- 
gine ; and by having ſo many, they may be very com- 
tortable places of reſidence. Their heat, fo far as it de- 
2 on the force of the ſun's rays, is certainly much 

els than ours; to which no doubt the bodies of their 
inhabitants are as well adapted as ours are to the ſeaſons 
we enjoy, And if we conſider, that Jupiter never has 
any winter, even at his poles, which probably is alſo the 
caſe with Saturn, the cold cannot be ſo intenſe on theſe 
two planets as is generally imagined. Belides, there 
may be ſumething in their nature or ſoil much warmes 
thags 


- 
—ͤ— —— 2 2/2 + i EI : > * 
4 


| 
* 
8 
| 
| 
| 

| 


444 nnn o W'o nr. 


than ia that of our earth: And we find that all our heat 
depends not on the rays of the ſun; for if it did, we 
ſhould always have the fame months equally hot or ccld 
at their annual returns. Pur it is far otherwiſe, for Fe- 
bruary is ſometimes warmer than May; which mult be 


. owing to vapours and exhalations from the earth. 


Every perſon who looks upon, and compares the ſyſ- 
tens of moors together, which belong to Jupiter and Sa- 
turn, muſt be amazed at the vaſt magnitude of theſe two 
planets, and the noble attendance they have in reſpect of 
our little earth; and can never bring himſelf to think, 
that an infinitely wiſe Creator ſhould diſpoſe of all his 
animals and vegetables here, leaving the other planets 
bare and deſtitute of rational creatures. To ſuppoſe that 
he had any view to our benefit, in creating theſe moons, 
and giving them their motions round Jupiter and Saturn; 
to imagine that he intended theſe vaſt bodies for any ad- 
vantage to us, when he well knew that they could never 
be ſeen but by a few aſtronomers peeping through tele- 
ſcopes; and that he gave to the planets regular returns of 
days and nights, and different ſeaſons to all where they 
would be convenient ; but of no manner of ſervice to us, 
except only what immediately regards our own planet the 
earth; to imagine that he did all this on our account, would 
be charging him impiouſly with having done much in vain; 
and as abſurd, as to imagine that he has created a lit- 
tle ſun and a planetary ſyſtem within the ſhell of our 
earth, and intended them for our uſe, Theſe conſide- 
rations amount to little leſs than a poſitive proof, that 
all the planets are inhabited: For if they are not, why 
all this care in furniſhing them with ſo many moons, to 
ſupply thoſe with light which are at the greater diſtances 
from the ſun? Do we not ſee, that the farther a planct 
is from the ſun, the greater apparatus it has for that pur- 
pole? ſave only Mars, which being but a ſmall planet, 
may have moons too ſmall to be fern by us. We know 
that the earth goeg- round the ſun, and turns round its 
own axis, to produce the viciſhrudes of ſummer and 
winter by the former, and of day and night by the latter 
motion, for the benefit of its inhabitants. May we not 
then fairly conclude, by parity of reaſon, that the end 
and deſign of all the other planers is the ſame? and is 


not this agreeable to the beautiful harmony which exiſts 


throughout the univerſe ? 
In fig. 2. we have a view of the proportional breadth 
of the ſun's face or diſk, as ſeen from the different 
lanets. The ſun is repreſented, Ne, as ſeen from 
— Ne 2, as ſeen from Venus; Ne z, as ſeen 
from the earth; Ne 4, as ſeen from Mars; Ne 5, as 
ſeen from Jupiter; and N“ 6, as ſcen from Saturn. 
Let the circle B, (fig. 3.) be the fun as ſeen from any pla- 
net, at a given diſtance ; to another planet. at double that 
diſtance, the ſun will over juſt of half that breadth, 
as A, which contains only one fourth part of the area, 
or ſurface of B, For all circles, as well as ſquare 


ſurfaces, are to one another as the ſquares of their dia- 


meters. Thus, (fig. 4.) the ſquare A is juſt half as broad as 
the ſquare H; and yet it is plain to ſight, that B contains 
four times as much ſurface as J. Hence, by comparing 
the diameters of the above circles (fig. 2.) rogether, it 
will be found, that, in round numbers, the ſun appears 


7 times larger to Mercury than to us, 90 times larger to 
us than to Saturn, and 630 times as large to Mercury as 
to Saturn, 

In fig. 5. we have a view of the bulks of the planets 
in proportion to each other, and to a ſuppoſed globe of 
two feet diameter for the ſun. The earth is 25 times 
as big as Mercury, very little bigger than Venus, five times 
as big as Mars; but Jupiter is 1049 times as big as the 
earth; Saturn 586 times as big, excluſive of his ring; 
and the ſan is 877 thouſand 650 times as big as the 
carth, If the planets in this figure were ſet at their 
due diſtances from a ſun of two feet diameter, according 
to their proportional bulks, as in our ſyſtem, Mercury 
would be 23 yards from the ſun's centre; Venus 51 
yards 1 foot; the earth 70 yards 2 feet; Mars 107 
yards 2 feet; Jupiter 370 yards 2 feet; and Saturn 760 
yards two feet; the comet of the year 1680, at us 
greateſt diſtance, 10 thouſand 760 yards. In this pro- 
portion, the moon's diſtance from the centre of the earth 
would be only 7+ inches. 

To aſlift the imagination in formiag an idea of the vaſt 
diſtances of the ſun, planets, and ſtars, let us ſuppoſe, 
that a body projected from the ſun ſhould continue to 
fly with the — of a cannon- ball, . e. 480 miles 
every hour; thiz body would reach the orbit of Mercu- 
ry, in 7 years 221 days; of Venus, in 14 years 8 days ; 
of the earth, in 19 years 91 days; of Mars, in 29 years 
8; days; of Jupiter, in 100 years 280 days; of Sa- 
turn, in 184 years 240 days; to the comet of 1680, at 
ics greateſt diſtance — the ſun, in 2660 years; and 
to the neareſt fixed ſtars, in about 7 million 600 thou- 
{and years. 

As the earth is not the centre of the orbits in which 
the planets move, they come nearer to it and go fartheg 
from it, and at different times; on which account they 
appear bigger and leſs by turns, Hence, the apparent 
magnitudes of the planets are not always a certain rule 
to know them by, 

Under fig. 3. are the names and characters of the 
twelves ſigns of the zodiac, which the reader ſhould be 
perfectly well acquainted with, fo as to know the cha- 
raters without ſeeing the names. Every lign contains 
30 degrees, as in the circle bounding the ſolar ſyſtem; 
ro which the characters of the ſigns are ſet in their pro- 
per places, 

he Cours are ſolid opaque bodies, with long 
tranſparent trains or tails, iſſuing from that fide which is 
turned away from the fun. They move about the ſun in 
very excentric ellipſcs; and are of a much greater den- 
ſity than the earth; for ſome of them are heated in eve- 
ry period to ſuch a degree, as would vitrify or diſſipate 
any ſubſtance known to vs. Sir Iſaac Newton computed 
the heat of the comet which appeared in the year 1680, 
when nearcſt the ſun, to be 2000 times hotter than red- 
hot iron; and that, being thus heated, it mult retain its 
heat until it comes round again, although its period 
ſhould be more than twenty thouſand years ; wh it is 
computed to be only 575. 

Part of the paths of three comets are delineated in 
the ſcheme of the ſolar ſyſtem, and the years marked 
in which they made their appearance, It is _—_ 

that 
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that there are at leaſt 21 comers belonging to our ſyſtem, 
moving in all ſorts of directions; and all thoſe which have 
been obſerved, have moved through the etherial regions 
and the orbits of the planets without ſuffering the lealt 
ſenſible reſiſtance in their motions ; which plainly proves 
that the planets do not move in folid orbs. Of all the 
comets, the periods of the above mentioned three only 
are known with any degree of certainty. The firſt of 
theſe comets appeared in the years 1531, 1607, and 
1682; was expected to appear again in the year 1758, 
and every 75th year afterwards. The ſecond of them 
appeared in 1532 and 1661, and may be expected to re- 
turn in 1789, and every 12qth year afterwards, The 
third, having laſt appeared in 1680, and its period being 
no leſs than 575 years, cannot return until the year 2225. 
This comet, at its greateſt diſtance, is about 11 thouſand 
two hundred millions of miles from the ſun; and at its 
leaſt diſtance from the ſun's centre, which is 490,000 
miles, is within lefs than a third part of the ſun's ſemi- 
diameter from his ſurface, In that part of its orbit 
which is neareſt the ſun, it flies with the amazing ſwitt- 
neſs of 880,000 miles in an hour; and the ſun, as ſeen 
from it, appears an hundred degrees in breadth, conſe- 
quently 4o thouſand times as large as he appears to us. 
"The aſtoniſhing length that this comet runs out into 
empty ſpace, ſuggeſts to our minds an idea of the vaſt 
diſtance between the ſun and the neareſt fixed ſtars; of 
of whoſe attractions all the comers mult keep clear to 
return periodically, and go round the ſun; and it ſhews us 
alſo, that the neareſt ſtars, which are probably thoſe 
that ſeem the largeſt, are as big as our fun, and of the 
ſame nature with him; otherwiſe they could not appear 
ſo large and bright to us as they do at ſuch an immenſe 
diltance. 

The extreme heat, the denſe atmoſphere, the groſs 
vapours, the chaotic ſtate of the comets, ſeem at firit 
ſight to indicate them altogether unfit for the purpoſes 
of animal life, and a moſt miſerable habitation for ra- 
tional beings; and therefore- ſome are of opinion that 
they are ſo many hells for tomenting the damned with 
perpetual viciſſitudes of heat and cold. But when we 
conſider, on the other hand, the infinite power and 
goodneſs of the Deity, the latter inclining, and the 
former enabling him to make creatures ſuited to all 
ſtates and circumſtances ; that matter exiſts only for the 
ſake of intelligent beings ; and that where-ever we find 
it, we always find it pregnant with life, or neceſſarily 
ſubſervient thereto; the numberleſs ſpecies, the aſto- 
niſhing dwerſity of animals in earth, air, water, and e- 
ven on other animals; every blade of graſs, every leaf, 
every fluid ſwarming with life; and every one of theſe 
enjoying ſuch gratifications as the nature and ſtate of 
each requires: When we reflect moreover, that ſome 
centuries ago, till experience undectived us, a great part 
of the earth was judged uninhabitable, the torrid zone 
by reaſon of exceſſive heat, and the frigid zones be- 
cauſ- of their intolerable cold; it ſeems highly pro- 
bable, that ſuch numerous and larpe maſſes of durable 
matter as the comets are, however unlike they be to our 
earth, are not deſtitute of beings capable of contempla- 
ting with wonder, and acknowledging with gratitude, 

Vor. I. Numb. 19. 3 


the wiſdom, ſymmetry, and beauty of the creation ; which 
is more plainly to be obſerved in their extentive tour 
through the heavens, than in our more confined circuit. 
If farther conject ure is permitted, may we not ſuppoſe 
them inſtrumental in recruiting the expanded fucl ot 
the ſun, and ſupplying the exhauited moiſture of the 
planets? However diflicult it may be, circumitanced as 
we are, to find out their particular deſtination, this is an 
undoubred truth, that where-ever the Deity exerts his 
power, there he alſo manifelts his wiſdom and gooune's. 

The ſolar ſyſtem here deſcribed is not a late inven- 
tion, for it was known and taug.ut by the wile Samian 
philoſopher Pythagoras, and others among the ancients ; 
but in latter times was loit, till the 15th century, When 
it was again reſtored by the famous Poliſh philoſopher, 
Nicholas Copernicus, who was born at Thorn in the year 
1473. In this he was followed by the greateſt mathe- 
maticians and philoſophers that have fince lived; as 
Kepler, Galileo, Deicartes, Gaſſendus, and Sir Iſaac 
Newton; the lait of whom has ettablihed this ſyttein 
on ſuch a foundation of mathematical and phyfical de- 
monſtration, as can never be ſhaken. 

In the Ptolemean ſyſtem, the earth was ſuppoſed to be 
kxed in th ecentre of the univerſe ; and that the Moon, 
Mercury, Venus, the Sua, Mars, Jupiter, and Saturn, 
moved round the earth: Above the planets this hypo- 
theſis placed the firmament of (tars, and then the two 
cryltalline ſpheres; all which were included in an recci- 
ved motion from the primum mdtbile, which conſtamly 
revolved about the carth in 24 hours from ceait to welt. 
But as this rude ſcheme was found incapable to ſtand the 
teſt of art and obſervation, it was ſoon rejected by all 
true philoſophers. 

The Tychonic ſyſtem ſucceeded the Ptolemean, but 
was never fo generally received. In this the carth was 
ſuppoſed to ſtand (till in the centre of the univerſe or fir- 
mament of ſtars, and the ſun to revolve about it every 24 
hours; the planets, Mercury, Venus, Mars, Jupiter, 
and Saturn, going round the fun in the times already 
mentioned, But ſome of Tycho's diſciples ſuppoſed the 
earth to have 4 diurnal motion round its axis, and the 
ſun, with all the above planets, to go round the carth in 
a year; the planets moving round the fun in the fore ſaid 
times. This hypotheſis, being partly true, and partly 
falſe, was embraced by few ; and ſoon gave way to the 
only true and — {cheme, reſtored by Copernicus, 
and demonitrated by Sir Iſaac Newton, 


Cnay. III. The Phenomena of the Heavens 
as feen from different Parts of the Larth. 


Wi are kept to the earth's ſurface on all fides by the 
wer of its central attraction ; which, laying hold of all 
ies according to their denſities or quantities of matter, 
without repard to their bulks, conſtitutes what we call 
their aveight. And having the (ky over our heads, go 
were we will, and our fect towards the centre of the 
earih, we call it wp over our heads, and down under our 
teet : Although the ſame right line which is down to us, 
if continued through, and beyond the oppoſite fide of the 
5 U caith, 


446 | 
earth, would be up to the inhabitants on the oppoſite fide, 
For, the inhabitants n, i, e, m, s, o, q, |, (Plate XXXIX. 
fip. 6.) ſtand with their feet towards the earth's centre C; 
and have the ſame figure of ſky, N, /, E, M, S, C, Q. I. 
over their heads. therefore the point S is as directly 
npward to the inhabitant (s) on the — pole, as Ns to 
the inhabitant n on the north pole; ſo is E to the iuha- 
bitant e, ſuppoſed to be on the north end of Peru; and 
© to the oppoſite inhabitant q on the middle of the iſland 
of Sumatra. Each of theſe obſervers is ſurpriſed that 
his oppoſite or antipode can ftand with his head hanging 
downwards, Bur let either go to the other, and he will 
tell him that he ſtood as upright and firm upon the place 
where he was, as he now ſtands where he is. To all theſe 
obſervers, the ſun, moon, and ſtars, ſeem to turn round 
the points N and S, as the poles of the fixed axis MCS; 
becauſe the carth does really turn round the mathematical 
line nCs as round an axis, of which n 1s the north pole, 
and s the ſoath pole, The inhabitant U/ (Plate XL. fig. 1.) 
athrms that he is on the uppermoit fide of the earth, and 
wonders how another at L can ſtand on the under moſt ſide 
with his head hanging downwards. But U, in the mean 
nme, forgets that in twelve hours time he will be carried 
half round with the earth, and then be in the very ſitu- 
ation that L now 1s, although as far from him as before, 
And yet, when U comes there, he will find no difference 
as to his manner of ſtanding; only he will ſee the oppo- 
lice half of the heavens, and imagine the heavens to have 
gone halt round the earth. 

When we ſee a globe hung up in a room, we cannot 
help imagining it to have an upper and an under fide, 
and immediately form a like idea of the earth ; from 
whence we conclude, that it is as impollible for people to 
{tand on the under fide of the earth, as for pebbles to lie 
on the under fide of a common globe, which inſtantly 
fall down from it to the ground; and well they may, 
becauſe the attraction of the earth, being greater than 
the attraction of the globe, pulls them away. Juſt fo 
would be the caſe with our earth, if it were placed near 
a globe much bigger than itſelf, ſuch as Jupiter; for 
then it would really have an upper and an under fide, 
with reſpect to that large globe; which, by its attrac- 
tion, would pull away every thing from the fide of the 
earth next to it; and only thoſe on the top of the oppo- 
ine or upper fide could remain upon it, But there is 
no larger globe near enough our carth to overcome its 
central attraction; and therefore it has no ſuch thing as 
an upper and an under fide; for all bodies, on or near 
its ſurface, even to the moon, gravitate towards its 
centre, | 

The earth's bulk is but a point, as that at C, com- 
pared to the heavens; and therefore every inhabitant 
unon it, let him be where he will, as at n, e, m, s, &c. 
ſees half of the heavens, The inhabitant n, on the 
nortii pole of the earth, conſtantly fees the hemiſphere 
NN; and having the north pole N of the heavens 
Juit over his head, his horizon coincides with the celettial 
equator ECP, Therefore, all the ſtars in the northern 
hemiſphere EV, between the equator and north pole, 
appear to turn round the line NC, moving parallel to 


the horizon, The equatorcal ſtirs keep in the horizon, 
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and all thoſe in the ſouthern hemiſphere ES are invi- 
ſible. The like phenomena are ſeen by the obſerver (s) 
on the ſouth pole, with reſpect to the hemiſphere ES: 
and to him the oppoſite hemiſphere is always inviiible. 
Hence, under either pole, only half of the heavens is 
ſeen; for thoſe parts which are once viſible never ſer, 
and thoſe which are once inviſible never riſe. But the 
ecliptic N, or orbit which the ſan appears to deſcribe 
once a year by the earth's annual motion, has the half 
IC conltantiy above the horizon EC of the north pole 
n; and the other halt CX always below it. Theretore, 
whiltt the ſun deſcribes the northern half TC of the e- 
cliptic, he neither ſets to the north pole, nor riſes to the 
ſouth; and whilſt he deſcribes the ſouthern half CX, he 
neither ſets to the ſouth pole nor riſes to the north. 
The ſame things are true with reſpect to the moon; on- 
ly with this difference, that as the ſun deſcribes the e- 
cliptic but once a year, he is for halt that time viſi e to 
each pole in its turn, and as long invilible; but as the 
moon goes round the ecliptic in 27 days 8 hours, ſhe is 
only vilible for 13 days 10 hours, and as long invilible 
to cach pole by turns, All the planers likewiſe rife and 
let to the poles, becauſe their orbits are cut obliquely in 
halves by the horizon of the poles. When the ſua (in 
his apparent way from X) arrives at C, which is on the 
20th of March, he is jult riſing to an obſecvet n on the 
north pole, and ſetting to another at $ on the ſouth pole. 
From C he riſes higher and higher in every apparent di- 
urnal revolution, till he comes to the higheſt point of the 
ecliptic y, on the 2:it of June, and then he is at his 
greateſt altitude, which is 234 degrees, or the arc 
Ey, equal to his greateſt north declination ; and from 
thence he ſeems to deſcend gradually in every apparent 
circumvolution, till he ſets at C on the 23d of Septem- 
ber; and then he gocs to exhibit the like appearances at 
the ſouth pole tor the other half of the year, Hence, the 
tun's apparent motion round the carth is not in parallel 
circles, but in ſpirals; ſuch as might be repreſented by a 
thread wound round a globe from tropic to tropic ; the 
ſpirals being at ſome diſtance from one another about the 
equator, and gradually nearer to cach other as they ap- 
proach toward the tropics. 

If the obſerver be any where on the terreſtrial equa- 
tor eCq, as ſuppoſe at e, he is in the plane of the cele- 
ſtial equator; or under the equinoxial EC; and the 
axis of the earth nCs is coincident with the plane of his 
horizon, extended out to V and S, the north and fouth 
poles of the heavens. As the earth turns round the line 
M, the whole heavens MOL ſcem to turn round the 
ſame line, but the contrary way. It is plain that this 
obſerver has the celeſtial poles conſtantly in his horizon; 
and that his horizon cuts the diurnal paths of all the ce- 
leitial bodies perpendicularly and in halves. Therefore 
the ſun, planets and (tars, riſe every day, and aſcend per- 
pendicularly above the horizon for ſix hours ; and, paſ- 
ling over the meridian, deſcend in the ſame manner tor 
the ſix following hours; then ſet in the horizop, and 
contiuue twelve hours below it. Conſequently at the 
equator the days and nights are equally long throughout 
the year, When the obſerver is in the ſituation e, he 


{ces the heauſphere SEN; but in twelve hours after, 
he 
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he is carried half round the earth's axis to q, and then 
the hemiſphere S becomes viſible to him; and SEN 
diſappears. Thus we find, that to an oblerver at either 
of the poles, one halt of the ſky is always viſiole, and 
the other half never ſeen ; but to an oblerver on the e- 
quator, the whole ſky is ſeen every 24 kuurs, 

The figure here referred to, repretents a celeſtial 
globe of glals, having a terreſtial globe within it; atter 
the manner of the glaſs-{phere invented by Dr Long, 
Lowndes's proſeſſor of alttonomy in Canibridge, 

If a globe be held ſidewiſe to the eye, at ſome diſtance, 
and ſo that neither of its poles can be ſeen, the equator 
ECD, and all circles parallel to it, as DL, yzx, a. 
M9, &c, will appear to be ſtraight lines, as projected 
in this figure; which is requitite to be mentioned here, 
becauſe we ſhall have occalton to call them circles in the 
following articles of this chapter, 

Let us now ſuppoſe that the obſerver has gone from 
the equator e towards the north pol- v, and that he ſtops 
at i, from which place he then fees the henuſphere 
AMEINL; his horizon MCL having ſhifted as many 
degrees from the celeftial poles M and S, as he has tra- 
velled from under the equino&. IE. And as the heavens 
ſeem conſtantly to turn round whe line NCS as an axis, 
all thoſe ſtars which are not ſo many degrees from the 
north pole N as the obſerver is fiom the equinuctial, 
namely, the ſtars north of the dotted parallel HL, never 
ſer below the horizon; and thoſe which are ſouth of the 
dotted parallel 319 never riſe above it. Hence the for- 
mer of theſe two parallel circles is called the circle of 
perpetual apparition, and the latter he circle of per pe- 
tual occultation ; but all the ffars between theſe two cre 
cles riſe and ſer every day. Let us imagine many circles 
to be drawn between theſe two, and paralicl to them; 
thoſe which are on the north fide of the equinoGtial will 
be unequally cut by the horizon HCL, having larger 

rtions above the horizon than below it; and the more 
. as they are nearer to the circle of perpetual appari- 
tion; but the reverſe happens to thoſe on the ſouth fide 
of the equinoctial, whilit the equinoQtial is divided in 
two equal parts by the horizon. Hence, by the appa- 
rent turning of the heavens, the northern itars deſcribe 
greater arcs or portions of circles above the horizon than 
below it; and the greater, as they are farther from the 
equinoQtial towards the circle of perpetual apparition; 
whilſt the contrary happens to all ſtars ſouth of the equi- 
noctial; but thoſe upon it deſcribe equal arcs both above 
and below the horizon, and therefore they are jult as 
long above as below it. 

An obſerver on the equator has no circle of perpetual 
apparition-or occultation, becauſe all the ſtars, together 
with the ſun aud moon, riſe and ict to him every day. 
But, as a bare view of the figure is ſufficient to ſhew 
that theſe two circles DL and 719 are juſt as far from 
the poles N and S as the obſerver at i (or one oppoſite 
to him at o] is from the equator ECA, it is plain, that 
if an obſ-rver begins to travel {rom the equator towards 
either pole, his circle of perpetu +} apparition riſes from 
that pole as from a point, and his circle of perpetual oc - 
cultation from the other. As h*+ obſerver advances to- 
vad the ncater pole, theſe two c.rcles cn'arge their dia · 
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meters, and come nearer one another, until he comes to 
the pole; and then they nixet and coincide in the equi- 
noctial. On different ſides of the equator, to obſervers 
at equal diſtances from it, the circle of perpetual appari- 
tion to one is the circle of perpetual occultation to the 
other, 

Becauſe the ſtars never vary their diſtances from the 
equinoctial, fo as to be ſenſible in an age, the lengths of 
their diurnal and nocturnal arcs are always the ſame to 
the ſame places on the cath. But as the earth goes 
round the fun every year in the ecliptic, one halt of 
which is on the north fide of the equinoctial, and the 
other half on its ſouth fide, the fun appears 10 change 
his place every day, ſo as to go once round the circle 
IA every year, Therefore whilit the fun appears to 
advance northward, from having deſcribed the parallel 
abX touching the ecliptic in A, the days continually 
lengthen and the nights ſhorten, until he comes to y and 
deicribes the parallel zzx, when the days are at the long- 
elt and the nights at the ſhorteſt; for then, as the 
ſun goes no farther northward, the greateſt portion that 
is polhble of the diurnal arc yz is above the horizon of 
the inhabitant 1, and the ſmalle(t portion 2x below ir. 
As the ſun declines ſouthward from y, he deſcribes 
{maller diurnal and greater nocturnal arcs, or portions of 
circles every day; which cauſeth the days to ſhorten and 
nights to lengthen, until he arrives again at the parallel 
abX ; lich having only the ſmall part 4+ above the ho- 
rizon Al, and the great part 6A below it, the days 
are at the ſhorteſt and the nights at the longeſt; becauſe 
the tun recedes no farther fourth, but returns northward 
as before, It is eaſy to fee that the ſun mult be in the 
equinochal EC2 rwice every year, and then the days 
and nights are equally long; that is, 12 hours each, 
Theſe hints ſerve ar prefent to give an idea of fome of 
the appearances reſulting ſrom the motions of the earth ; 
which will be more particularly deſcribed in the rently 
chapter. 

To an obſerver at either pole, the horizon and equi- 
noctial are coincident; and the fun and ftars ſeem to 
move parallel to the horizon; therefore, ſuch an obſer- 
ver 15 ſaid to have a parallel polition of the ſphere. To 
an obſerver any where berween either pole and equator, the 
parellels deicnbed by the fun and (tars are cut obliquely 
by the horizon, and therefore he is ſaid to have an ob- 
lique poſition of the ſphere. To an oblerver any where 
on the equator, the parallels of motion, de{cribed by the 
ſun and ſtars, are cut perpendicularly, or at right angles, 
by the horizon; and therefore he is ſaid to have a right 
poſit ion of the ſphere. And theſe three are all the dif- 
terent ways that the ſphere can be poſited to all people 
on the earth, 


Car. IV. The Phenomena of the Heavens 


as ſeen from different parts of the Sela; 
Sy/tem, 


* 


So vaſtly great is the diſtance of the ſtarry heavens, 
that if viewed from any part of the folar ſyitcm, or even 
many 
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many millions of miles beyond it, its appearance would 
be the very ſame to us. The ſan and ſtars would all 
ſecm to be fixed on one concave ſurface, of which the 
ſpectator's eye would be the centre. But the planets be- 
ing much nearer than the ſtars, their appearances wall 
vary conſiderably with the place from which they are 
viewed. 

If the ſpectator is at reſt without their orbits, the pla- 
nets will ſeem to be at the ſame diſtance as the ſtars, 
but continually changing their places with reſpect to the 
ſtars and to bne another, aſſuming various phaſes of in- 
creaſe and decreaſe like the moon; and, notwithitand- 
ing their regular motions about the ſun, will ſometimes 
appear to move quicker, ſometimes flower, be as of- 
ten to the welt as to the eaſt of the ſun, and at their 
greatelt diſtaqges ſeem quite ſtationary, The dura- 
tion, extent, and diſtance of thoſe points in the heavens 
where theſe digreſſions begin and end, would be more or 
leſs, according to the reſpective diſtances of the ſeveral 
planets from the ſun; but in the ſame planet they would 
continue «nvariably the ſame at all times; like pendu- 
lums of unequal lengths oſcillating together, the thorter 
move quick and go over a ſmall place, the longer move 
flow and go over a large ſpace, If the obſerver is at 
reit within:the orbits of the planers, but not near the 
common centre, their apparent motions will be irregular, 
but leſs ſo than in the former caſe. Each of the ſeveral 
planets will appear larger and leſs by turns, as they ap- 
proach nearer or recede farther from the obſerver, the 
neareſt varying moſt in their ſize. They will alſo move 
quicker or flower with regard to their fixed itars, but 
will never be retrog:ade or ſtationary. 

If an obſerver in motion views the heavens, the ſame 
apparent irregularities will be obſerved, but with ſome 
variation reſulting from its own motion. If he is on a 
planet which has a rotation on its axis, not being ſen- 
ſible of his own motion, he will imagine the whole hea- 
vens, ſun, planets, and ſtars, to revolve about him in 
the ſame time that his planet turns round, but the con- 
trary way, and will not be caſily convinced of the decep- 
tion. Lf his planet moves round the ſun, the ſame irre- 
gularities and aſpects as above mentioned will appear in 
tne motions of the other planets; and the ſun will ſeem 
to move among the fixed ſtars or ſigns, directly oppoſite 
to thoſe in which his planet moves, changing its place 
every day as he does. In a word, whether our obſerver 
be in motion or at reſt, whether within or without the 
orbits of the planets, their motions will ſeem irregular, 
intricate, and perplexed, unlels he is in the centre of the 
ſyſtem; and from thence the moſt beautiful order and 
harmony will be ſcen by him. 

The ſun being the ceatre of all the planets motions, 
the only. place trom which their motions could be truly 
ſecn is the ſun's centre ; where the obſerver, being ſup— 
poſed not to turn round with the fun, (which, in this 


caſe, we-mult imagine to be a tranſparent body), would 


fee all the (tars at reſt, and ſeemingly equidiſtant from 
him. To ſuch an obſerver, the planets would appear to 
move among the hxed ſtats, in a imple, regular, and u- 
nitorm manner; only, that as in equal times they de- 
{:ribe equal arcas, they would deſcribe ſpaces ſomewhat 


unequal, becauſe they move in elliptic orbits, Their 
motions would alſo appear to be what they are in fact, 
the ſame way round the heavens, in paths which croſs at 
{mall angles in different parts of the heavens, and then 
ſeparate a little from one another: ſo that if the ſolar 
aſtronomer ſhould make the path or orbit of any one pla- 
net a {landard, and conſider it as having no obliquity, 
he would judge the paths of all the reſt to be inclined to 
it, each planet having one half of its path on one (ide, 
and the other half on the oppoſite fide of the ſtandard 
path or orbit. And if he ſhould ever ſee all the planets 
itart from a conjunction with each other, Mercury would 
move ſo much faſter than Venus, as to overtake her again 
(though not in the ſame point of the heavens) in a quan- 
tity of time almoſt equal to 145 of our days and nights, or, 
as we commonly call them, natural days, which include 
both the days and nights; Venus would move ſo much 
faſter than the earth, as to overtake it again in 585 na- 
tural days; the earth ſo much faſter than Mars, as to 
overtake him again in 778 ſuch days; Mars ſo much 
faiter than Jupiter, as to overtake him again in 817 ſuch 
days; and Jupiter ſo much falter than Saturn, as to 0- 
vertake him again in 7236 days, all of our time. 

But as our ſolar aſtronomer could have no idea of mea- 
ſuring the courſes of the planets by our days, he would 
probably take the period of Mercury, which is the quick- 
et moving planet, for a meaſure to compare the periods 
of the others by. As all the ſtars would appear quieſ- 
cent to him, he would never think that they had any de- 
pendence upon the ſun; but would naturally imagine that 
the planets have, becauſe they move round the ſun, 
And it is by no means improbable, that he would con- 
clude thoſe planets whole periods are quickeſt, to move 
in orbits proportionably leſs than thoſe do which make 
lover circuits. But being deſtitute of a method for 
finding their parallaxes, or, more properly ſpeaking, as 
they could have no parallax to him, he could never know 
any thing of their real diſtances or magnitudes. Their 
relative diſtances he might perhaps gueſs at by their pe- 
riods, and from thence infer ſomething of truth concern- 
ing their relative bulks, by comparing their apparent bulks 
with one another, For example, Jupiter appearing big- 
ger to him than Mars, he would conclude it to be much 
bigger in fact; becauſe it appears ſo, and mult be farther 
from him on account of its longer period, Mercury and 
the earth would ſeem much of the ſame bulk; but, by 
comparing its period with the earth's, he would conclude 
that the earth is much farther from him than Mercury, 
and conſequently that it muſt be really larger, though 
apparently of the fame bulk; and fo of the reſt. And 
as each planet would appear ſomewhat larper in one part 
of irs orbit than in the oppoſe, and to move quickeſt 
when it ſeems biggeſt, the obſerver would be at no loſs 
to determine that all the planets move in orbits, of which 
the ſun is not preciſely in the centre, ; 

he apparent magnitudes of the planers continually 
change as ſeen from the Arth; which demonſtrates that 
they approach nearer to it, and recede farther from it 
by turns. From theſe phenomena, and their apparent 
motions among the ſtars, they ſeem to deſcribe looped 
curves which never return into themſelves, Venus's path 


excepted, 
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excepted. And if we were to trace out all their appa- 
rent paths, and put the figures of them together in one 
diagram, they would appear ſo anomalous and confuſed, 
that no man in his ſenſes could believe them to be repre- 
ſentations of their real paths; but would immediately 
conclude, that ſuch apparent irregularities muſt be owing 
to ſome optic illuſions : And after a good deal of in- 
quiry, he might perhaps be at a loſs to find out the true 
cauſe of hal inequalities; eſpecially if he were one of 
thoſe who would rathes, with the greateſt juſtice, charge 
frail man with ignorance, than the Almighty with being 
the author of ſach confuſion, 

Dr Long, in his firſt volume of Aſtronomy, has given 
us figures of the apparent paths of all the planets ſepa- 
rately from Caſſini ; from them Mr Ferguſon firſt thought 
of attempting to trace ſome of them by an orrery, that 
ſhews the motions of the ſun, Mercury, Venus, the earth, 
and moon, according to the Copernican ſyſtem, Having 
taken off the ſun, Mercury, and Venus, he put black 
lead pencils in their places, with the points turned up- 
ward, and fixed a circular ſheet of paſteboard fo that 
the earth kept conſtantly under its centre in going round 
the ſun, and the paſteboard kept its paralleliſm. Then, 
preſſing gently with one hand upon the paſteboard to 
make it touch the three pencils, with the other hand he 
turned the winch that moves the whole machinery: and 
as the earth together with the pencils in the places of 
Mercury and Venus had their proper motions round 
the ſun's pencils, which kept at reſt in the centre of the 
machine, all the three pencils deſcribed a diagram, 
from which fig. 2. of Plate XL. is truly copied in a 
ſmaller ſize. As the earth moved round the ſun, the 
ſun's pencil deſcribed the dotted circle of months, whilſt 
Meccury's pencil drew the curve with the greateſt num- 
ber of loops, and Venus's that with the feweſt, In their 
inferior conjunctions they come as much nearer the earth, 
or within the circle of the ſun's apparent motion round 
the heavens, as they go beyond it in their ſuperior con- 
junctions. On each fide of the loops they appear ſta- 
tionary ; in that part of each loop next the earth retro- 
grade; and in all the reſt of their paths direct. 

If Caſlini's ſigures of the paths of the ſun, Mercury, 
and Venus, were put together, the figure as above traced 
out would be exactly like them. It repreſents the ſun's 
apparent motion round the ecliptic, which is the ſame e- 
very year; Mercury's motion for ſeven years, and Ve- 
nus's for cight; in which time Mercury's path makes 23 
loops, crothng itſelf ſo many times, and Venus's only 
five. In eight years, Venus falls ſo nearly into the ſame 
apparent path again, as to deviate very little from it in 
ſome ages; but in what number of years Mercury and 
the reſt of the planets would deſcribe the ſame viſible 
paths over again, it is hard to determine, Having fi- 
niſhed the above figure of the paths of Mercury and Ve- 
nus, he put the ecliptic round them as in the Doctor's 
book, and added the dotted lines from the carth to the 
ecliptic for ſhewing Mercury's apparent .or geocentric 
motion therein for one year; in which time his path 
makes three loops, and goes on a little farther ; which 
ſhews that he has three inferior, and as many ſuperior 
conjunctions with the ſun in that time; and alſo that he 
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is ſix times ſtationary, and thrice retrograde. Let us 
now trace his motion for one year in the figure, 

In Plate XL. fig. 2. ſuppoſe Mercury to be ſetting 
out from A towards B, (between the earth and left hand 
corner of the Plate), and as ſeen from the earth, his motion 
will then be direct, or according to the order of the ſigns. 


But when he comes to B, he appears to ſtand ſtill in the 


- 23d degree of M; at F, as ſhewn by the line HF. Whilit 


he goes from B to C, the line BF, ſuppoſed to move 
with him, goes backward from F to E, or contrary to 
the order of ſigns ; and when he is at C, he appears ſta- 
tionary at E, having gone back 111 degrees. Now, 
ſuppoſe him ſtationary on the firſt of January at C, on 
the 10th thereof he will appear in the heavens as at 20, 
near F; on the 2oth, he will be ſeen as at G; on the 
31ſt, at HV; on the 1oth of February, at J; on the 2oth, 
at X; and on the 28th, at L; as the dotted lines ſhew, 
which are drawn through every tenth day's motion in his 
looped path, and continued to the ecliptic. On the 1oth 
of March, he appears at M; on the 20th, at N; and on 
the 3ſt, at O. On the 10th of April, he appears {tationary 
at P; on the 20th, he ſeems to have gone back again to 
0; and on the zoth, he appears ſtationary at Q, having 
gone back 114 degrees. Thus Mercury ſeems to go for- 
ward 4 ſigns 11 degrees, or 131 degrees, and to go back 
only 11 or 12 degrees, at a mean rate. From the zoth 
of April :o the 10th of May, he ſeems to move from 2 
to R; and on the 20th, he is ſeen at S, going for- 
ward in the ſame manner again, according to the order 
of letters; and backward when they go back; which it 
is needleſs to explain any farther, as the reader can trace 
him out ſo * through the reſt of the year. The 
ſame appearances happen in Venus's motion; but as ſhe 
moves flower than Mercury, there are longer intervals 
of time between them, 


CAT. V. The phyſical Cauſes of the 
Metions of the Planets. The Excentricities 
of their Orbits. The Times in which the 
Action of Gravity alone would bring them to 
the Sun, 


From the uniform projectile motion of bodies in (traight 
lines, and the univerſal power of attraction which draws 
them off from theſe lines, the curvilincal motions of all 
the planets ariſe. In Plate XL. fig. 3. if the body 4 be 
projected along the right line ABX, in open ſpace, where 
it meets with no reſiſtance, and is not drawn alide by any 
other power, it will for ever go on with the ſame velocity, 
and in the ſame direction. For the force which moves it 
from A to B in any given time, will carry it from A to X 
in as much more time, and ſo on, there being nothing to 
obſtruct or alter its motion. But if when this projectile 
force has carried it, ſuppoſe to B, the body & begins 10 
attract it, with a power duly adjuſted, and perpendicular 
to its motion at Z, it will then be drawn from the flraight 
line ABN, and forced to revolve about S in the circle 
BYTU. When the body 4 comes to U, or any other 
part of its orbit, if the LS 1, Within the {phcre 
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of U's attraction, be projected as in the right line Z, 
with a force perpendicular to the attraction of U, then u 
will go round U in the orbit V/, and accompany it in its 
whole courſe round the body S. Here S may repreſent 
the fun, CU the earth, and « the moon. 

If a planet at I gravitates, or is attracted toward the 
ſun ſo as to fall from B to y in the time that the projec- 
tile force would have carried it from B to A, it will de- 
ſcribe the curve BY by the combined action of theſe two 
forces, in the ſame time that the projectile force ſingly 
would have carried it from B to X, or the gravitating 
power ingly have cauſed it to deſcend from B tog; and 
theſe two forces being duly proportioned. and perpendi- 
cular to one another, the planet obeying them both, will 
move in the circle BTTV. 

But if, whilſt the projectile force carries the planet 
from J to 5, the ſun's attraction (which conſtitutes the 
planet's gravitation) ſhould bring it down from B to 1, 
the gravitating power would then be too ſtrong for the 
projectile force, and would cauſe the planet to deſcribe 
the curve BC, When the planet comes to C, the gra- 
vitating power (which always increaſes as the ſquate of 
the diſtance from the ſun & diminiſhes) will be yer ſtronger 
for the projectile force; and by conſpiring in ſome de- 
gree therewith, will accelerate the planet's motion all the 
way from C to K, cauling it to deſcribe the arcs, BC, 
C, DE, EF, &c all in equal times. Having its mo- 
tion thus accelerated, it thereby gains ſo much centrifu- 
gal force, or tendency to fly off at K in the line AX, as 
overcomes the ſun's attraction; and the centrifugal force 
being too great to allow the planet to be brought nearer 
the fun, or even to move round him in the circle Xun, 
Kc. it goes off, and aſcends in the curve XLMN, &c. 
its motion decrea'ing as gradually from K to 4, as it in- 
creaſed from H to A, becauſe the ſun's attraction acts 
now againſt the planet's projectile motion juſt as much as 
it adted with it before. When the planet has got round 
to B, its projectile force is as much diminiſhed from its 
mcan ſtate about G or NM, as iv was 'augmented at A; 
and ſo, the ſun's attraction being more than ſuſhcient to 
keep the planet from going off at B, it deſcribes the 
fame orbit over_again, by virtue of the ſame forces or 
powers. 

A double projectile force will always balance a qua- 
druple power of gravity, Let the planet at B have 
twice as great an impulſe from thence towards X, as it 
had before; that is, in the ſame length of time that it 
was projected from B to b, as in the laſt example, let it 
now be projected from B to c, and it will require four 
times as much gravity to retain it in its orbit; that is, it 
mt fall as far as from B to 4 in the time that the pro- 
je tile force would carry it from B to c, otherwiſe it 
could not deſcribe the curve BD, as is evident by the fi- 
gre. But in as much time as the planet moves from B 
to Cin the higher part of its orbit, it moves from / to 
K, or from K to L, in the lower part thereof; becauſe, 
from the joint action of theſe two forces, it muſt always 
deſcribe equal areas in equal times, throughout its annual 
courſe, Thele areas are repreſented by the triangles 
BSC, CSD, DSE, FSH, &c. whoſe contents are equal 
u oue another, quite round the ſigure. 
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As the planets approach nearer the ſun, and recede 
farther from him in every revolution, there may be ſome 
difficulty in coneeiving the reaſon why the power of gra- 
vity, when it once gets the better of the projectile force, 
does not bring the planets nearer and nearer the ſun in 
every revolution, till they fall upon and unite with him; 
or why the projectile force, when it once gets the better 
of gravity, does not carry the planets farther and farther 
from the ſun, till it removes them quite out of the ſphere 
of his attraction, and cauſes them to go on in ſtraight 
lines for ever afterward. But by conſidering the effects 
of theſe powers, this difficulty will be removed. Sup- 
poſe a planet at I to be carried by the projectile force as 
tar as from B to 6, in the time that gravity would have 
brought it down from B to 1; by theſe two forces it 
will deſcribe the curve BC. When the planet comes 
down to X, it will be but half as far from the ſun S as 
it was at B; and therefore, by gravitating four times as 
ſtrongly towards him, it would fall from X to in the 
ſame length of time that it would have fallen from B ro 
1 in the higher part of its orbit, that is, through four 
times as much ſpace; but its projectile force is then ſo 
much increaſed at X, as would carry it from & to t in 
the ſame time; being double of what it was at B, and 
is therefore too ſtrong for the gravitating power, either 
to draw the planet to the ſun, or cauſe it to go round 
him in the circle Mun, &c. which would require its 
falling from X to w, through a greater ſpace than gra- 
vity can draw it, whilſt the projectile force is ſuch as 
would carry it from & to 4; and therefore the planet a- 
ſcends in its orbit XM, decreafing in its velocity, for 
the cauſe already aſſigned. 

The orbits of all the planets are ellipſes, very little 
different from circles; but the orbits of the comets are 
very long ellipſes, and the lower focus of them all is in 
the ſun, Tf we ſuppoſe the mean diſtance (or middle 
between the greateſt and leaſt) of every planet and co- 
met from the ſun to be divided into 1000 equal parts, 
the excentricities of their orbirs, both in ſuch parts and 
in Engliſh miles, will be as follow. Mercury's 210 
parts, or 6,720,000 miles; Venus's, 7 parts, or 413,000 
miles; the earth's, 17 parts, or 1,377,000 miles; 
Mars's, 93 parts, or 11,439,000 miles; Jupiter's, 48 
parts, or 20,352,000 miles; Saturn's, 55 parts, or 
42,735,000 miles, Of the neareſt of the three fore- 
mentioned comets, 1,458,000 miles; of the middle- 
moſt, 2,025,000,000 miles; and of the outermoſt, 
6,600,000,000, 

By the laws of gravity and the projectile force, bodies 
will move in all kinds of e!lipſes, whether long or ſhort, 
if the ſpaces they move in be void of reſiſtance; only 
thoſe which move in the longer ellipſes, have ſo much 
the leſs projectile. force imprefſed upon them in the higher 
parts of their orbits; and their velocities in coming 
down towards the ſun are fo prodigiouſly increaſed by his 
attraction, that their centrifugal forces in the lower parts 
of their orbits are ſo great, as to overcome the ſun's at- 


traction there, and cauſe them to aſcend again towards 


the higher parts of their orbits; during which time, the 
ſun's attraction acting ſo contrary to the mwtions of thoſe 
bodies, cauſcs them to move flower and flower, until 

their 


— _— 


FViateXLI. 


At So 
. 


4a 


their projectile forces are diminiſhed almoſt to nothing; 
and then they are brought back again by the ſun's attrac- 
tion, as before. , 

If the projectile forces of all the planets and comets 
were deſtroyed at their mcan diſtances from the ſun, their 
gravities would bring them down fo, as that Mercury 
would fall to the ſun in 15 days 13 hours; Venus, in 
39 days 17 hours; the earth or moon, in 64 days 10 
hours; Mars, in 121 days; Jupiter, in 290; and Sa- 
turn, in 767. The neareſt comet, in 13 thouſand days; 
the middlemoſt, in 23 thouſand days; and the outermolt, 
in 66 thouſand days. The moon would fall to the earth 
in 4 days 20 hours: 1 firſt moon would fall to 
him in 7 hours; his ſecond, in 15; his third, in 30; 
and his fourth, in 71 hours: Saturn's firſt moon would 
fall to him in 8 hours; his ſecond, in 12; his third, in 
19; his fourth, in 68; and the fifth, in 336. A (tone 
would fall to the earth's centre, if there were an hollow 
paſſage, in 21 minutes 9 ſeconds, Mr Whiſton gives 
the following rule for ſuch computations, * Ir is de- 
% monſtrable, that half the period of any planet, when 
it is diminiſhed in the ſefquiakeral proportion of the 
number 1 to the number 2, or nearly in the proportion 
of 1000 to 2828, is the time that it would tall ro the 
* centre of its orbit.” This proportion is, when a 
quantity or number contains another once and a half as 
much more. | 

The quick motions of the moons of Jupiter and Sa- 
turn round their primaries, demonſtrate that theſe two 
planets have (ſtronger attractive powers than the earth 
has: for the ſtronger that one body attracts another, the 
greater muſt be the projectile force, and conſequently the 


quicker mult be the motion of that other body to keep 


it from falling to its primary or central planet, Jupiter's 
ſecond moon is 124 thouſand miles farther from Jupiter 
than our moon is from us; and yet this ſecond moon 
goes almolt eight times round Jupiter whilit our moon 
goes only once round the earth, What a prodigious at- 
tractive power mult the ſun then have, to draw all the 
planets and ſatellites of the ſyſtem towards him; and 
what an amazing power muſt it have required to put all 
theſe planets and moons into ſuch rapid motions at firit ! 


Cnaye. VI. Reaſons why the Sun, Moon, and 
Stars, when riſing or ſetting, appear lar- 
ger than when they riſe higher in the Heu- 
vens, 


Tur fun and moon appear larger in the horizon than 
at any conſiderable height above it. Theſe luminaries, 
although at great diſtances trom the earth, appear float- 
ing, as it were, on the ſurface of our atmaſphere, (Plate 
XLI. tig. 1.) HG He, a lutle way beyond the clouds; of 
which, thoſe about F, directly over our heads at F, are 
nearer us than thoſe about H or e in the horizon He. 
Therefore, when the ſun or moon appear in the horizon at 
e they are not only ſeen in a part of the ſky which is really 
farther trom us than if they were at any conſiderable al- 
titude, as about /; but they are alſo ſeen through a 
greater quantity of air and yapours ate than at /, Here 
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we have two concurring appearances which deceive Gur 
imagination, and cauſe us to refer the fun and muon ty 
a greater diſtance at their riſing or ſetting about e, than 
when they are conſiderably high, as at /e friſt, their 
ſeeming to be on a part of the atmoſphere at e, which is 
really farther than / from a ſpeator at E; and, ſe- 
condly, their being ſeen through a groſſer medium when 
at e than when at /, which, by rendering them dimmer, 
cauſes us to imagine them to be at a yet greater diſtance. 
And as, in both cafes, they are ſeen much under the 
ſame angle, we naturally judge them to be largeit when 
they ſeem fartheſt from us. 

Any one may ſatisfy himſelf that the moon appears 
under no greater angle in the horizon than on the meri- 
dian, by raking a large ſheer of paper, and rolling it up 
in the form of a tube, of ſuch a width, that oblerving 
the moon through it when the riſes, ſhe may, as it were, 
juit fill the tube; then tie a thread round it to keep it 
of that ſize; and when the moon comes to the meridian, 
and appears much leſs to the eye, look at her again 
through the fame tube, aud ſhe will fill it juſt as much, 
if not more, than ſhe did at her riſing. 

- When the full moon is in her perige», or at her leaſt 
diſtance from the earth, the is ſcen under a larger angle, 
and muſt therefore appear bigger that when ſhe is full ar 
other times: And it that part of the atmoſphere where 
the riſes be more replete with vapours than uſual, the 
appears fo much the dimmer ; and therefore we fancy 
her to be (till the bigger, by referring her to an un- 
ulually great diſtance, knowing that no objects which are 
very far diſtant can appear big uuleſs they be really ſo. 


Cnaye. VII. Uſe of the common Quadrant, and 
the Methed of finding the Diſtances of the 
Sun, Mon, and Planets. 


To enable the young aſtronomer to underſtand the 
method of finding the diltances of the heavenly bodies, 
we ſhall here give a thort deſcription of the quadrant, 
This inſtrument (Plate XLV. fig. 6.) is chiefly uſed in 
taking altitudes, 

The altitude of any celeſtial phenomenon is an arc of 
the ſky intercepted between the horizon and the pheno- 
menon. In fig. 6. of Plate XLV. let A be a hori- 
zontal line, ſuppoſed to be extended from the eye at A 
to X, where the thy and earth ſeem to meet at the end 
of a long and level plain; and let $ be the ſun, The 
arc AY will be the ſun's height above the horizon at X, 
and is found by the inſtrument E DC, which is a quadran- 
tal board, or plate of metal, divided into yo equal parts 
or degrees on its limb DPC; and has a couple of l:ttle 
braſs plates, as a and h, with a ſmall hole in cach of them, 
called At Holes, for looking through, parallel to the 
edge of the quadrant whereon they ſtand, To the cen- 
tre E 18 fixed one end of a thread F, called rhe Hu- 
line, which has a ſmall weight or plummet P fixed to 
its other end. Now, if an obferver holds the quadrant 


upright, without inclining it to either ſide, and fo that 
the horizon at X is feen through the ſight-holes @ and 6, 
the plumb- line will cut or hang over the beginning of the 
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degrees at o, in the edge EC; but if he elevates the 
quadrant ſo as to look through the ſight-holes at any 
part of the heavens, ſuppoſe to the ſun at S; juſt fo 
many degrees as he elevates the ſight- hole b above the 
horizontal line HOX, ſo many degrees will the plumb- 
line cut in the limb CP of the quadrant. For, let the 
obſerver's eye at A be in the centre of the celeſtial arc 
XTV (and he may be ſaid to be in the centre of the ſun's 
apparent diurnal orbit, let him be on what part of the 
earth he will) in which arc the ſun is at that time, ſup- 
pole 25 deprees high, and let the obſerver hold the qua- 
drant fo that he may ſce the ſun through the ſight-holes; 
the plumb- line freely playing on the quadrant will cat 
the 25th degree in the limb CP, equal to the number of 
degrees of the ſun's altitude at the time of obſervation. 
[N. B. Whoever looks at the ſun, muſt have a 
{moked glaſs before his eyes to ſave them from hurt. 
The better way is not to look at the ſun through the 
ſight-holes, but to hold the quadrant facing the eye, at 
a little diſtance, and ſo that the ſun ſhining through 
one hole, the ray may be ſeen to fall on the other.] 

In fig 2. Plate XLI. let B 4G be one half of the 
earth, AC its ſemidiameter, S the ſun, the moon, and 
EK OL a quarter of the circle deſcribed by the moon in 
revolving from the meridian to the meridian again, Let 
CRS be the rational horizon of an obſerver at 4, ex- 
rended to the ſun in the heavens; and H AO his ſenſible 
horizon, extended to the moon's orbit. ALC is the 
angle under which the earth's ſemidiameter AC is ſeen 
from the moon at L, which is equal to the angle 2.4L, 
becauſe the right lines 40 and CL which include both 
theſe angles are parallel. ASC'is the angle under which 
the earth's ſemidiameter 4C is ſeen from the ſun at &, 
and is equal to the angle 0 /, becauſe the lines 49 
and CRS are parallel, Now, it is found by obſerva- 
rion, that the angle OAL is much greater than the an- 
ple D.Af; but VAL is equal to ALC, and OAF is e- 
qual to ASC, Now, as ASC is much leſs than ALC, 
it proves that the earth's ſemidiameter AC appears much 
greater as ſeen from the moon at L, than from the ſun 
at S; and therefore the earth is much farther from the 
ſun than from the moon, The quantiries of theſe angles 
are determined by obſervation in the following manner. 

Let a graduated inſtrument, as DAE (the larger the 
better) having a moveable index with ſight-holes, be 
fixed in ſuch a manner, that its plane ſurface may be 
parallel to the plane of the equator, and its edge AD 
in- the meridian: ſo that when the moon is in the equi- 
noctial, and on the meridian at E, ſhe may be ſeen 
through the ſight-holes when the edge of the moveable 
index cuts the beginning of the diviſions at o, on the 
praduated limb E; and when ſhe is ſo ſeen, let the 
preciſe time be noted. Now, as the moon revolves a- 
bout the earth, from the meridian to the meridian again, 
in 24 hours 48 minutes, ſhe will go a fourth part round 
it in a fourth part of that time, viz. in 6 hours 12 mi- 
nutes, as ſeen from C, that is, from the earth's centre 
or pole. But as ſeen from A, the obſerver's place on 
the carth's ſurface, the moon will ſeem to have 2 a 
quarter round the earth when ſhe comes to the ſenſible 
horizon at ©; for the index, through the ſights of 


d 


which ſhe is then viewed, will be at d, go degrees from 
D, where it was when ſhe was ſeen at E. Now, let the 
exact moment when the moon is ſeen at © (which will be 
when ſhe is in or near the ſenſible horizon) be carefully 
noted, that it may be known in what time ſhe has gone 
from E to O; which time ſubtracted from 6 hours 12 
minutes (the time of her going from E to L) leaves the 
time of her going from © to L, and affords an eaſy me- 
thod for finding the angle O AL (called the moon's hori- 
zontal parallax, which is equal to the angle ALC) by 
the following analogy. As the time of the moon's de- 
ſcribing the arc EO is to go degrees, ſo is 6 hours 12 
minutes to the degrees of the arc DdE, which meaſures 
the angle EAL; from which ſubtract 90 degrees, and 
there remains the angle O. JL, equal to the angle ALC, 
under which the earth's ſemidiameter AC is ſeen from 
the moon. Now, ſince all the angles of a right-lined 
triangle are equal to 180 degrees, or to two right angles, 
and the ſides of a triangle are always proportional to the 
ſines of the oppoſite angles, ſay, by the Rule of Three, 
as the fine of the angle ALC at the moon L is to its 
oppolite ſide AC, the carth's ſemidiameter, which is 
known to be 3985 miles, ſo is the radius, viz. the fine of 
go degrees, or of the right angle ACL, to its oppoſite 
fide AL, which is the moon's diſtance at L, from the 
obſerver's place at 4, on the earth's ſurface; or, ſo is 
the ſine of the angle CAL to its oppolite fide CL, which 
is the moon's diſtance from the earth's centre, and comes 
out, at a mean rate, to be 240,000 miles. The angle 
CAL is equal to what 2 AL wants of 90 degrees. 

The ſun's diſtance from the earth is found the ſame 
way, but with much greater difficulty; becauſe his ho- 
rizontal parallax, or the angle 24S equal to the angle 
ASC, is ſo ſmall as to be hardly perceptible, being only 
10 ſeconds of a minute, or the 360th part of a degree. 
But the moon's horizontal parallax, or angle O AL, equal 
to the angle ALC, is very diſcernible, being 57 49”, 
or 34% at its mean ſtate; which is more than 340 
times as great as the ſun's: And therefore the diſtances 
of the heavenly bodies being inverſely as the tangents of 
their horizontal parallaxes, the ſun's diſtance from the 
earth is at leaſt 240 times as great as the moon's ; and is 
rather underſtated at 81 millions of miles, when the 
moon's diſtance is certainly known to be 240 thouſand. 
But becauſe, according to ſome aſtronomers, the ſun's 
horizontal parallax is 11 ſeconds, and according to o- 
thers only 10, the former parallax making the ſun's di- 
ſtance to be about 75, ooo, ooo of miles, and the latter 
82,000,000 ; we may take it for granted, that the ſun's 
diſtance is not leſs than as deduced from the former, 
nor more than as ſhewn by the latter: And every one 
who is accuſtomed to make ſuch obſervations, knows 
how hard it is, if not impoſſible, to avoid an error of a 
ſecond, eſpecially on account of the inconſtancy of ho- 
rizontal refractions: And here, the error of one ſecond, 
in ſo ſmall an angle, will make an error of ſeven millions 
of miles in ſo great a diſtance as that of the ſun's, 

The ſun and moon appear much about the ſame bulk ; 
and every one who underſtands geometry, knows how 
their true bulks may be deduced from the apparent, 
when their real diſtances are known, Spheres are to one 

another 
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another as the cubes of their diameters; whence, if the 
ſun be 81 millions of miles from the earth, to appear as 
big as the moon, whoſe diſtance does not exceed 240 
thouſand miles, he muſt, in ſolid bulk, be 42 millions 
875 thouſand times as big as the moon. 
The horizontal parallaxes are beſt obſerved at the e- 
uator. I. — the heat is ſo nearly equal every 
00 that the refractions are almoſt conſtantly the ſame. 
2. Becauſe the parallactic angle is greater there, as at 
A (the diſtance — thence to the earth's axis being 
greater) than upon any parallel of latitude, as @ or 6. 
The earth's diſtance from the ſun being determined, 
the diſtances of all the other planets from him are eaſily 


found by the following analogy, their periods round 
him being aſcertained by obſervation, As the ſquare of 
the earth's period round the ſun is to the cube of its di- 
ſtance from him, ſo is the ſquare of the period of any 
other planet to the cube of its diſtance, in ſuch parts or 
meaſures as the earth's diſtance was taken. This pro- 
ues gives us the relative mean diſtances of the planers 
rom the ſun to the greateſt degree of exactnefs; and 
they are as follow, having been deduced from their pe- 
riodical times, according to the law juſt mentioned, 
which was diſcovered by Kepler, and demonſtrated by 
Sir Iſaac Newton, 


Periodical Revolution to the ſame fixed Star in Days, and decimal Parts of a Day. 


Of Mercury, Venus, 


38710 72333 100000 


The Earth, 
87.9692 224.6176 365.2564 
Relative mean diſtances from the ſun. 


Mars, Jupiter, Saturn, 
686.9785 4332-514 10759«275 


152369 520096 95 4006 


From theſe numbers we deduce, that if the ſun's berizontal parallax be 10", the real mean diflances of the 
planets from the ſun in Engliſh miles are, 


31,742,200 59-313,060 82,000,000 124,942,580 426,478,720 782,234,920 
But if the ſun's parallax be 11”, their diſtances are no mere than 
29,032,500 $4,239,570 7 $000,000 114,276,750 390,034,500 715,504,500 
Errors in diſtance, ariſing from the miſtate of i in the ſun's parallax. 
2,709,700 5.074.490 7,000,000 10,665,830 36,444»-220 66,780,420 


But, from the tranfit of Venus, A. D. 1761, the fun's parallax appears to be only 8" ©? ; and according 


to that, their real diſtance in miles are 


36,668,373 68,518,044 


Theſe numbers ſhew, that although we have the rela- 
tive diſtances of the planets from the ſun to the greateſt 
nicety, yet the beſt obſervers could not aſcertain their 
true diſtances, until the above tranſit appeared, which 
we mult confeſs was embarraſſed with ſeveral difficulties, 
But the late tranſit of Venus over the ſun, on the third 
of June, was much better ſuited to this great -pro- 
blem. 

The earth's axis produced to the ſtars, being carried 

arallel to itſelf during the earth's annual revolution, de- 
2 a circle in the ſphere of the fixed ſtars equal to 
the orbit of the earth. But this orbit, though very 
large, would ſeem no bigger than a point if it were 
viewed from the (lars; and conſequently, the circle de 
ſcribed in the ſphere of the ſtars, by the axis of the 
earth produced, if viewed from the earth, mult appear 
but as a point ; that is, its diameter appears too little to 
be meaſured by obſervation : For Dr Bradley has aſſured 
us, that if it had amounted to a ſingle ſecond, or two at 
moſt, he ſhould have perceived it in the great number of 
obſervations he has made, eſpecially upon yy dragonts ; 
and that it ſeemed to him very probable that the annual 
parallax of this ſtar is not ſo great as a ſingle ſecond; and 
conſequently, that it is above 300 thouſand times far- 
ther from us than the fun, Hence, the celeſtial poles 
ſcem to continue in the ſame points of the heavens 

Vor. I. No. 19. 3 


94,725,840 


144,588,575 492,665,307 F503, 690. 197 


throughout the year; which, by no means, diſproves 
the earth's annual motion, but plainly proves the diſtance 
of the ſtars to be exceeding great. 

The {mall apparent motion of the ſtars, diſcovered by 
that great aſtronomer, he found to be no ways owing to 
their annual parallax (for it came out contrary thereto) 
but to the aberration of their light, which can reſult 
from no known cauſe belides that of the earth's annual 
motion; and as it agrees ſo exactly therewith, it proves, 
beyond diſpute, that the carth has ſuch a motion: For 
this aberration completes all its various phenomena eve- 
ry year ; and proves that the velocity of itar-light is ſuch 
as carries it through a ſpace equal to the ſun's diſtance 
from us in 8 minutes 13 ſeconds of time. Hence, the 
velocity of light is 10 thouſand 210 times as great as 
the earth's velocity in its orbit; which velocity (from 
what we know already of the earth's diſtance from the 
ſun) may be aſſerted to be at leaſt between 55 and 58 
thouſand miles every hour: And ſuppoling it to be 
58009, this number, multiplied by the above 10210, 
gives 592 million 180 thouſand miles for the hourly 
mation of light; which laſt number, divided by 360c, 
the number of ſeconds in an hour, ſhews that light thes 
at the rate of more than a hundred and fixty-four 
thouſand miles every ſecond of time, or ſwing of d con- 
mon clock pendulum, 
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Cnay. VIII. The different Lengths of Days 
and Nights, and the Viciſſitudes of Sea- 
ſons, explained. The Explanation of the 


Phenomena of Saturn's Ring concluded. 


Tus following experiment will give a plain idea of the 
diurnal and annual motions of the earth, together with 
the different lengths of days and nights, and all the 
beautiful variety of ſeaſons, depending on thoſe mo- 
tions. ; 

Fake about ſeven feet of ſtrong wire, and bend it in- 
to a circular form, as abcd, which being viewed oblique- 
ly, appears elliptical, Plate XLI. fig. 3. Place a lighted 
candle on a table, and having fixed one end of a ſilk 


thread K, to the north pole of a {mall terreſtrial globe //, 


about three inches diameter, cauſe another perſon to 
hold the wire circle, ſo that it may be parallel to the 


table, and as high as the flame of the candle J, which 


thould be in or near the centre. Then, having twiſted the 
thread as towards the left hand, that by untwiſting it 
may turn the globe round eaſtward, or contrary to the 
way that the hands of a watch move ; hang the globe 
by the thread within this circle, alinoſt contiguous to it; 


and as the thread untwilts, the globe (which is enlight- 


ened half round by the candle as the earth is by the ſun) 
will turn round its axis, and the different places upon it 
will be carried through the light and dark hemiſpheres, 
and have the appearance of a regular ſucceſſion of days 
and n.ghts, as our earth has in reality by ſuch a motion. 
As the globe turns, move your hand ſlowly, fo as to 
carry the globe round the candle according to the order 
of the letters abcd, keeping its centre even with the 
wire circle; and you will perceive, that the candle be- 
ing itill perpendicular to the equator, will enlighten the 
globe from pole to pole in its whole motion round the 
circle; and that every place on the globe goes equally 


through the light and the dark, as it turns round by the 


untwiſting of the thread, and therefore has a perpetual 
equinox. Ihe globe, thus turning round, repreſents the 
earth turning round its axis; and the motion of the 


globe round the candle repreſents the earth's annual mo- 


tion round the fun, and ſhews, that if the e-rth's orbit 
had no inclination to its axis, all the days and nights of 
the year would be equally long, and there would be no 
different ſeatons. But now, delire the perſon who holds 
the wire, to hold it obliquely in the poſition ABCD, 
railing the fide 25 jut as much as he depreſſes the fide 
rs, that the flame may be {til} in the plane of the circle ; 
and twiſting the thread as before, that the globe may 
turn round its axis the ſame way as you carry it round 
the candle, that is, from welt to eaſt, let the globe 
down into the lowermoſt part of the wire circle at rs, 
and if the circle be properly inclined, the candle will 
ſhire perpendicularly on the tropic of Cancer, and the 
frigid zone, lying within the arctic or north polar circle, 
will be «ll in the light, as in che hure; and will keep in 
the light, let the globe turn round its axis ever fo often. 
From tie equator to the north polar circle all the places 


have longer days aud ſhorter uiglits; but from the equa- 


tor to the ſouth polar circle juſt the reverſe. The ſun 
does not ſet to any part of the north frigid zone, as 
ſhewn by the candle's ſhining on it, ſo that the motion 
of the globe can carry no place of that zone into the 
dark : And, at the ſame time, the ſouth frigid zone is 
involved in darkneſs, and the turning of the globe brings 
none of its places into the light. If the earth were to 
continue in the like part of its orbit, the ſun would never 
ſet to the inhabitants of the north frigid zone, nor riſe 
to thoſe of the ſouth. At the equator it would be al- 
ways equal day and night; and as places are gradually 
more and more diſtant from the equator, towards the 
arctie circle, they would have longer days and ſhorter 
nights; whilſt thoſe on the ſouth fide of the equator 
would have their nights longer than their days. In this 
caſe there would be continual ſummer on the north ſide 
of the equator, and continual winter on the ſouth ſide 
of it. 

But as the globe turns round its axis, move your hand 
ſlowly forward, ſo as o carry the globe from H towards 
E, and the boundary of light and darkneſs will approach 
towards the north pole, and recede towards the ſouth 
pole; the northern places will go through leſs and leſs 
of the light, and the ſouthern places through more and 
more of it; ſhewing how the northern days decreaſe in 
length, and the ſouthern days increaſe, whilſt the globe 
proceeds from H to E. When the globe is at E, it is at 


a mean ſtate between the loweſt and higheſt part of its 


orbit; the candle is directly over the equater, the boun- 
dary of light and darkneſs juſt reaches to both the poles, 
and all places on the globe go equally through the light 
and dark hemiſpheres, ſhewing that the days and nights 
are then equal at all places of the earth, the poles only 
excepted; for the ſun is then ſetting to the north pole, 
and riſing to the ſouth pole, 

Continue moving the globe forward, and as it goes thro? 
the quarter 4, the north pole recedes (till farther ioto 
the dark hemiſphere, and the ſouth pole advances more 
into the light, as the globe comes nearer to : And 
when it comes there at F, the candle is directly over the 
tropic cf Capricorn, the days are at the ſhorteſt, and 
nights at the longeſt, in the northern hemiſphere, all the 
way from the equator to the arctic circle; and the re- 
verſe in the ſouthern hemiſphere from the equator to the 
antartic circle; within which circles it is dark to the 
north frigid zone, and light to the ſouth, 

Continue both morions, and as the globe moves 
through the quarter Y, the north pole advances towards 
the light, and the ſouth pole recedes towards the dark; 
the days lengthen in the northern hemiſphere, and 
ſhorten in the ſouthern; and when the globe comes to 
C, the candle will be again over the equator (as wheri 
the globe was at E) and the days and nights will again be 
equal as formerly ; and the north pole will be juſt co- 
— the light, the ſouth pole going out of it, 

us we fee the reaſon why the days lengthen and 
ſhorten from the equator to the polar circles every 
year; why there is no day or night for ſeveral rornings- 
of the earth, within the polar circles; why there is but 
one day and one n'ght in the whole year at the poles 3 
and why the days aud nights are equally long all the 
year 
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round at the equator, which is always equally cut 

y the circle bounding light and darkneſs. 

The inclination of an axis or orbit is merely relative, 
becauſe we compare it with ſome other axis or orbir 
which we conſider as not inclined at all. Thus, our ho- 
rizon being level to us whatever place of the caith we 
are upon, we conſider it as having no inclination; and 
yet, if we travel 90 degrees from that place, we hall 
then have an horizon perpendicular to the former, but 
it will (till be level to us. And if this book be held fo 
that the circle 4BCD be parallel to the horizon, both 
the circle abcd, and the thread or axis X, will be inch- 
ned to it. But if the book or plate be held ſo that the 
thread be perpendicular to the horizon, then the orbit 
ABCD will be inclined to the thread, and the orbit abcd 
perpendicular to it, and parallel ro the horizon, We 
generally conſider the earth's annual orbit as having no 
inclination, and the orbits of all the other planets as in- 
clined to it. 

Let us now take a view of the earth in its annual 
courſe round the ſun, conſidering its orbit as having no 
inclination, and its axis as inclining 234 degrges from a 
line perpendicular to the plane of irs orbit, and keepin 
the ſame oblique direction in all parts of its dal 
courſe; or, as commonly termed, keeping always paral- 
lel ro itſelf. - 

In Plate XLI. fig. 4. let abcdz/7h be the earth in 
eight different parts of its orbit, equidiſtant. from one 
another, Ny its axis, N the north pole, s the fourth 
pole, and S the ſun nearly in the centre of the earth's 
orbit As the earth goes round the ſun according to 
the order of the letters abcd, &c. its axis Nr keeps 
the ſame obliquity, and is ſtill parallel ro the hne 
MV, When the earth is at @, its north pole in- 
elines toward the ſun &, and brings all the northern 
places more into the light than at any other time of the 
year, But when the earth is at - in the oppolite time of 
the year, the north pole declines from the ſun, which oc- 
calions the northern places to be more in the dark than 
in the light; and the reverſe at the ſouthern places, as 
is evident by the figure. When the earth is either at e 
or g, its axis inclines not either to or from the fun, but 
lies ſidewiſe to him, and then the poles are in the boun- 
dary of light and darkneſs; and the Jun, being directly 
over the equator, makes equal day and night at all places, 
When the earth is at 5, it is half way between the ſum- 
mer ſolſtice and harvelt equinox ;. when it is at &, it is 
half way from the harveſt equinox to the winter ſolſtice; 
at /, half way from the winter folitice to the ping e- 
quinox; and at +, half way from the ſpring equinox to 
the ſummer ſolſtice 

From this oblique view of the earth's orbit, let us 
ſappoſe ourſelves to be raiſed far above it, and placed 
juſt over irs centre S, looking down upan it from its 
north pole; and as the earth's orbit differs but very little 
from a circle, we ſhall have its figure in ſuch a view repre- 
ſented by the circle AEF (Plue XL. fg. 1.). 
Let us ſuppoſe this circle to be divided into 12 equal 
parts, called fgns, having their names affixed to them; 
and each ſign into 30 equal parts, called Jegrees, num- 
bered 10, 20, 30, as in the outermolt circle of the fi+ 
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gure, which repreſents the great ecliptic in the heavens, 
che earth is ſhewn in eight different poſitions in this 
circle, and in each poſition Æ is the equator, T the tio- 
ic of Cancer, the dotted circle the parallel of London, 
the arctic or north polar circle, and P the north pole, 
where all the meridians or hour-circles meet. As the 
earth goes round the ſun, the north pole keeps conſtantly 
towards one part of the heavens, as it keeps in the figure 
towards the right-hand fide of the plate. 

When the earth is at the beginmog of Libra, namely, on 
the 2oth of March, in this figure (as at g in, Plate XLI. 
fig. 4.) the ſun S as ſeen from the earth appears at the begin- 
ning of Aries in the oppolite part of the heavens, the north 
pole is juſt coming into the light, and the fun is vertical 
to the equator; which, together with the tropic of Can- 
cer, parallel of London, and arctic circle, are all equal- 
ly cur by the circle bounding light and darkneſs, coinci- 
ding with the fix o'clock hour-circle, and therefore the 
days and nights are equally long at all places; for every 

art of the meridian Z# TLa comes into the light at fix 
in the morning, and revolving with the earth according 
to the order of the hour-letters, goes into the dark at 
ſix in the evening. There are 24 meridians or hour-cir- 
cles drawn on the earth in this figure, to ſhew the time 
of ſun-rifing and ſetting at different ſeaſons of the year, 

As the earth moves in the echpric according to the or- 
der of the letters H, &c, through the ſigns Libra, 
Scorpio, and Sagittarius, the north pole comes more and 
more into the light; the days increaſe as the nights de- 
creaſe in length, at all places north of the equator A; 
which is plain by viewing the earth at „ on the 5th of 
May, when it is in the 15th degree of Scorpio, and the 
fun as ſeen from the earth appears in the 15th degree of 
Taurus; for then the tropic of Cancer T is in the light 
from a little after five in the morning till almoſt ſeven in 
the evening ; the parallel of London from half an hour 
paſt four till half an hour palt ſeven; the polar circle & 
from three till nine; and a large track round the north 
pole P has day all the 24 hours, for many rotations of 
the earth ou its axis. 

When the earth comes toc at the heginning of Capricorn, 
and the fan as ſeca from the earth appears at the begianing 
of Cancer on the 21ſt of June, as in this figure, it is in 
the pofirion @ in Plate XI. I. fig. 4.; and its north pole 
inclines towards the ſun, ſo a8 to bring all the north fri- 
gid zone into the light, and the northern parallels of la- 
titude more into the light than the dark from the equator 
to the polar circle, and the more ſo as they are farther 
from the equator. The tropic of Cancer is in the light 
from five in the morning till ſeven at night; the parallel 
of London from a quarter before four till a quarter af- 
ter eipht ; and the polar circle juſt touches the dark, ſo 
that the ſun has only the lower half of his diſk hid from 
the inhabitants on that circle for a few minutes about 
midnight, ſuppoſing no incqualities in the borizon, and 
no retractions.. 

A bare view of the figare is enough to ſhew, that as 
the earth advances from Capricorn towards Aries, and 
the ſun appears to move from Cancer towards Libra 
the north pole recedes towards the dark, which can 
the days to.decreaſe, and the nights to increaſe in length, 
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till the eirth comes to the beginning of Aries, and then 
they are equal as before; for the boundary of light and 
darkneſs cut the equator and all its parallels equally or 
in balves. The north pole then goes into the dark, and 
continues therein until the earth goes half way round its 
orbit, or from the 23d of September till the 2oth of 
March. Ia the middle between theſe times, .viz. on 
the 2:4 of December, the north pole is as far as it can 
be in the dark, which is 23 degrees, equal to the incli - 


-nati2n of the earth's as from a perpendicular to its or- 


bir; and then the northern parallels are as much in the 
dk a3 they were in the light on the 21ſt of June; the 
winter nights being as long as the ſummer days, and the 
winter days as ſhort as the ſummer nights. It is needleſs 
to enlarge farther on this ſubject, as we ſhall have occa- 
lion to mention th: ſeaſons again in deſcribing the orrery. 
Only this muſt be noted, that all that has been ſaid of 
the northern hemiſphere, the contrary maſt be underſtood 
of the ſouthern; tor on different ſides of the equator the 
{-aſons are contrary, becauſe when the northern hemi— 
ſphere inclines towards the ſun, the ſouthera declines 
from him, 

As Saturn goes round the ſun, his obliquely poſited 
ring, like our earth's axis, 181} pa to itſelf, and is 
therefore turned edgewiſe to the ſun twice in a Saturnian 
vear, which is almoſt as long as 3o of our years, But 
the ring, though conſiderably broad, is too thin to be 
ſeen by us when it is turned round edgewiſe to the fun, 


at which time it is alſo edg-wiſe to the carth, and there- 


fore it diſappears once in every fifteen years to us, As 
che ſun ſhines half a year together on the north pole of 
our earth, then diſappears to it, and ſhines as long on 
the ſouth pole; ſo, during one half of Saturn's year, 
the ſun ſhines on the north ſide of his ring, then diſap- 
pears to it, and ſhines as long on its ſouth ſide. When 


the earth's axis inclines neither to nor from the ſun, bur 


lidewiſe to him, he inſtantly ceaſes to ſhine on one pole, 
and begins to enlighten the other; and when Saturn's 
ring inclines neither to nor from the ſun, but ſidewiſe to 
him, he ceaſes to ſhine on the one ſide of it, and begins 
to ſhine upon the other, 

The earth's orbit being elliptical, and the ſun con- 


 Pantly keeping in its lower focus, which is 1,377,000 


miles from the middle point of the longer axis, the earth 
comes twice ſo much, or 2,754,000 miles nearer the ſun 
at one time of the year than at another; for the ſun ap- 
pearing under a larger angle in our winter than ſummer, 
proves that the earth is nearer the ſun in winter, But 
here this natural queſtion will ariſe, Why have we not 
the hotteſt weather when the earth is neareſt the ſun ? 
In anſwer, it muſt be obſerved, that the excentricity of 
the earth's orbit, or 1 million 377 miles, bears no great- 
er proportion to the earth's mean diſtance from the ſun 
than 17 does to 1000; and therefore this Tmall differ- 
ence of diſtance cannot. occaſion any great difference of 
heat or cold. But the principal cauſe of this difference 
is, that in winter the ſuns rays fall ſo obliquely upon us, 
that any given number of them is ſpread over a much 
greater portion of the carth's ſurface where we live, and 
therefore each point mult then hare fewer rays than in 
ſummer, Moreover, there comes a greater degree of cold 


in the long winter uights than there can return of heat 
in ſo ſhort days; and on both theſe accounts the cold 
muſt increaſe. But in ſummer, the rays fall more per- 
pendicularly upon us, and therefore come with greater 
force, and in greater numbers on the ſame place; and 
by their long continuance, a much greater degree of heat 
is imparted by day than can fly off by night, 


Cnay. IX. The Method of finding the Lon- 
itude by the Eclipſes of Fupiter's Satellites: 
he amazing Velocity of Light demonſtrated 

by theſe Eclipſes. 


GroGRAPHERS arbitrarily chuſe to call the meridian 
of ſome remarkable place the firſt meridian. There 
they begin their reckoning; and juſt ſo many degrees and 
minutes as any other place is to the eaſtward or weſtward 
of that meridian, ſo much eaſt or welt longitude they 
ſay it has. A degree is the 360th part of a circle, be 
it great or ſmall; and a minute the Goth part of a de- 
gree. The Engliſh geographers reckon the longitude 
from the meridian of the Royal Obſervatory at Green- 
wich, and the French from the meridian of Paris. | 

If we imagine 12 great circles, (Plate XLII. fig, 1.) 
one of which is the meridian of any given place, to interſect 
each other in the two poles of the earth, and to cut the 
equator / at every 15th degree, they will be divided by 
the poles into 24 Ae. which divide the equator in- 
to 24 equal parts; and as the earth turns on its axis, the 
planes of theſe ſemicircles come ſucceſſivcly after one an- 
other every hour to the ſun. As in an hour of time there 
is a revolution of 15 degrees of the equator, in a minute 
of time there will be a revolution of 15 minutes of the 
equator, and in a ſecond of time a revolution of 15 ſe- 
conds, 

Becauſe the ſun enlightens only one half of the earth 
at once, as it turns round its axis, he riſes to ſome places 
at the ſame moments of abſolute time that he ſets to o- 
thers; and when it is mid-day to ſome places, it is mid- 
night to others. The XII on the middle of the earth's 
enlightened fide, next the ſun, ſtands for mid-day ; and 
the oppoſite XII on the middle of the dark fide, for mid- 
night, If we ſuppoſe this circle of hours to be fixed in 
the plane of the equinoctial, and the earth to turn round 
within it, any particular meridian will come to the dif- 
ferent hours ſo as to ſhew the true time of the day or 
night at all places on that meridian, Therefore, 

To every place 15 degrees gaſtward from any given 
meridian, it is noon an hour ſooner than on that meri- 
dian, becauſe their meridian comes to the ſun an hour 
ſooner; and to all places 15 degrees weltward, it is 
noon an hour later, becauſe their meridian comes an hour 
later to the ſun, and ſo on; every 15 degrees of motion 
cauſing an hour's difference in time. Therefore, they 
who have noon an hour later than we, have their meri- 
dian, that is, their longirude, 15 degrees weſtward from 
us; and they who have noon an hour ſooner than we, 
have their meridian 15 degrees eaſtward from ours; and 
ſo for every hour's difference of time 15 degrees difſer- 
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it while the earth goes from C to B. 
theſe 2 may be ſeen of the fecond, third, and 


rence of longitude. Conſequently, if the beginning or 
ending of * — eclipſe be obſerved, ſuppoſe at Lon- 
don, to be exactly at midnight, and in ſome other place 
at 11 at night, that place is 15 degrees weſtward from 
the meridian of London; if the ſame eclipſe be obſerved 
at 1 in the morning at another place, that place is 15 de- 
grees eaſtward from the ſaid meridian. 

But as it is not eaſy to determine the exact moment 
either of the beginning or ending of a lunar eclipſe, be- 
cauſe the earth's ſhadow, through which th- moon paſſes, 
is faint and ill defined about the edges, we have recourſe 
to the eclipſes of Jupiter's ſatellites, which diſappear ſo 
inſtantaneouſly as they enter Jupiter's ſhadow, and e- 
merge ſo ſuddenly our of it, that we may fix the pheno- 
menon to half a ſecond of time. The firſt or neareſt 
ſatellite to Jupiter is the moſt advantageous for this pur- 
poſe, becauſe its motion is quicker than the motion of 
any of the reſt, and therefore its immerſions and emer- 
ſions are more frequent. | 

The Engliſh aſtronomers have calculated tables for 
ſhewing the times of the eclipſes of Jupiter's ſatellites 
to great preciſion, for the meridian of Greenwich, Now, 
let an oblerver, who has theſe tables, with a good tele- 
ſcope and a well-regulated clock at any other place of 
the carth, obſerve the beginning or ending of an eclipſe 
of one of Jupiter's lateli:1c3s, and note the preciſe mo- 
ment of time that he ſaw che ſatellite either immerge into, 
or emerge out of the ſhadow, and compare that time 
with the time ſhewn by the tables for Greenwich; then, 
15 degrees difference of longitude being allowed for e- 
very hour's difference of time, will give the longitude 
of that place from Greenwich, as above; and if there 
be any od4 minutes of time, for every minute a quarter 
of a degree, eaſt or welt, muſt be allowed, as the time 
of obſervation is later or earlier than the time ſhewn by 
the tables. Such eclipſes are very convenient for this 
en at land, hea they happen almolt every day; 

ut are of no uſe at ſea, becauſe the rolling of the ſhip 
hinders all nice teleſcopical obſervations. 

To explain this by a figure, in Plate XLII. fig. 1. 
let 7 be Jupiter, A, IL, M. & his four ſatellites in their 
reſpective orbits, 1, 2, 3, 4; and let the earth be at f, 
(ſuppoſe ia November, although that month is no other- 
wiſe material than to find the earth readily in this 
ſcheme, where it is ſhewn in cight different parts of its 
orbit), Let © be a place on the meridian of Green- 
wich, and R a place on ſome other meridian eaſtward 
from Greenwich. Let a perſon at R obſerve the inſtan- 
tancous vaniſhing of the firſt ſatellite X into Jupiter's 
ſhadow, ſuppoſe at three o'clock in the morning ; but 
by the tables he finds the immerſion of that ſatellite to be 
at midnight at Greenwich; he can then immediately de- 
tei nine, that as there are three hours difference of time be- 
tween © and N, and that N is three hours forwarder in 
reckoning than Q, it mull be 45 degrees of caſt longitude 
ſrom the meridian of A, Were this method as practicable 
at ſea as at land, any ſailor might almoſt as cafily, and 
with equal certainty, find the longitude as the latitude, 

Whilit the earth is going from C to F in its orbit, 
only the immerſons of Jupiter's ſatellites into, his ſha- 
dow are generally ſeen; and their emerſions out of 
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Indeed, both 


fourth ſatellite when eclipted, whil!t the earth is between 
D and E, or between G and 4; but never of the tirlt 
ſatellite, on account of the ſmallnels of its orbit and 
the bulk of Jupiter, except only when Jupiter is directly 
oppoſite to the ſun, that is, when the earth is at g; and 
even then, ſtrictly ſpeaking, we cannot fee either the 
immerſions or emerſions of any of his ſatellites, becauſe 
his body being diredly between us and his conical fha- 
dow, his ſatellites are hid by his body a few moments 
before they touch his ſhadow ; and are quite emerged 
from thence before we can fee them, as it were, jult 
dropping from him. And when the earth is at c, the 
ſun, being between it and Jupiter, hides both him and 
his moons from us. 

la this diagram, the orbits of Jupiter's moons are 
drawn in true proportion to his diameter; but, in pro- 
portion to the earth's orbit, they are drawu 81 umes 
too large. 

In whatever month of the year Jupiter is in conjunc- 
tion with the ſun, or ip oppoſition to him, ia the next 
year it will be a month later at leaſt. For whilit the 
earth gocs once round the ſun, Jupiter deſcribes a twelfth 
part of his orbit, And therefore, when the earth has 
finiſhed its annual period, from being in a line with the 
ſun and Jupiter, it muſt go as much torwarder as Jupiter 
has moved in that time, to overtake him again; juſt like 
the miaute-hand of a watch, which muſt, trom any con- 
junction with the hour-hand, go once round the dial-plate 
and ſomewhat above a twelith part more, to overtake 
the hour-hand again, 

It is found by obſervation, that whea the earth is be- 
tween the ſun and Jupiter, as at g, his ſatellites are ec- 
lipſed about 8 minutes ſooner than they ſhould be accor- 
ding to the tables; and when the earth is at Z or C, 
thele eclipſes happen about 8 minutes later than the tables 
predict them Hence it is undeniably certain, that the 
motion of light is not inſtantaneous, ſince it takes about 
161 minutes of time to go through a ſpace equal to the 
diameter of the earth's orbit, which 1s 162 millious of 
miles in length; and conſequently the particles of light 
fly about 164 thouſand 494 miles every ſecond of time, 
which is above a million of times ſwifter than the motion 
of a cannon-bullet. And as light is 164 minutes in tra- 
velling acroſs the earth's orbit, it muſt be 84 minutes in 
coming from the fun to us; therefore it the fun were 
[b we ſhould ſee him for 8} minutes after; and 
if he were again created, he would be 8 minutes old 
before we could fee him. 

To illuſtrate this progreſſive motion of light, (Plate 
XLII. fig 2.), let 4 and B be the earth in two dit- 
ferent parts of its orbit, whoſe diſtance from cach other 
is $1 millions of miles, equal ro the earth's diftance from 
the ſun S. Ir is plain, that if the motion of light were 
inſtantaneous, the. ſatcllite 1 would appear to enicr into 
Jupirer's ſhadow FF ar the ſame moment of time to a 
tpcttarorin 4, as to another in . But by many years 
obſervations it has been found, that the immerhon of the 
ſatellite into the ſhadow is ſeen 8% minutes ſooner when 
the earth is at B, than when it is at . And fo, 26 
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Mr Romeur firſt diſcovered, the motion of light is there- 
by proved to be progreſkve, and not inſtantaneous, as 
was formerly believed. Ir is eaſy to compute in what 
time th: carth moves from A to B; for the chord of 60 
degrees of any circle is equal to the ſemidiameter of that 
eirle; and as the earth gocs through all the 360 degrees 
of its orbit in a year, it goes through 60 of thole degrees 
in about 61 days. "Thercfore, if on any given day, fup- 
poſe the firſt of June, the earth is at J, on the firſt of 


Auguſt it will be at ; the chord, or ſtraight line 4B, 


being equal to DS the radius of the earth's orbit, the 
fame with AS its diſtance from the ſan. 

is the earth moves from D to C, through the ſide 
Jof its orbit, it is conſtanily meeting the light of Ju- 
piter's ſatellites ſooner, which occaſions an apparent ac- 
celeration of their eclipſes; and as it moves through the 
other half H of its orbit, from C to D, it is receding 
from their light, which occaſions an apparent retardation 
of their eclipſes, becauſe their light is then longer be- 
fore it overtakes the earth. 

That theſe accelerations of the immerſions of Jupi- 
ter's ſatellites into his ſhadow, as the earth approaches 
towards Jupiter, and the retardations of their emerſions 
out of his ſhadow, as the earth is going from him, are 
not occaſioned by any inequality ariſing rom the motions 
of the ſatellites in excentric orbits, is plain, becauſe it 
affects them all alike, in whatever parts of their orbits 
they are eclipſed, Beſides, they go often round their 
orbits every ycar, and their motions are no way commen- 
ſurate to the earth's. Therefore, a phenomenon nat to 
be accounted for from the real motions of the ſatellites, 
but ſo caſily deducible from the earth's motion, and fo 
anſwerable thereto, muſt be allowed to reſult from it. 
This affords one very good proof of the earth's annual 


motion. 


Cnay. X. Of Solar and Sydereal Time, 


Tur fixed ſtars appear to go round the earth in 23 
bours 56 minutes 4 ſeconds, and the ſun in 24 hours; 
ſo that the (tars pain three minutes 56 ſeconds upon the 
ſun every day, which amounts to one diurnal revolu- 
tion in a year; and therefore, in 365 miles, as mea- 
ſured by the returns of the ſun to the meridian, there 
are 366 days, as meaſured by the ſtars returaing to it; 
the former are called ſelar days, and the latter fydereal. 

The diameter of the earth's orbit is but a phyſical 
Point in proportion to the Giſtance of the ſtars ; for which 
reaſon, and the carth's uniform motion on its axis, any 
given meridian will revolve from any ſtar to the ſame (tar 
again in every abſolute turn of the earth on its axis, 
without the leaſt perceptible difference of time ſhewn by 
a clock which goes exactly true. 

If the earth had only a diurnal motion, without an an- 
nun any given meridian would revolve from the ſun to 
the ſun again in the ſame quantity of time as from any 
ſtar to the ſame ſtar again, becauſe the ſun would never 
change his place with reſpect to the ſtars. But as the 
earth advances almoſt a degree eaſtward in its orbit in 
the ume that it turns caſtward round its axis, Whatever 


ſtar paſſes over the meridian on any day with the ſun, 
will paſs over the ſame meridian on the next day when 
the ſun is almoſt a degree ſhort of it; that is, 3 minutes 
56 ſeconds ſooner. If the year contained only 360 
days, as the ecliptic does 360 degrees, the ſun's appa- 
rent place, ſo far as his motion is equable, would change 
a degree every day; and then the ſydereal days would be 
juſt four minutes ſhorter than the ſolar, 

In Plate XLII fig. 3. let SBCDEFGHIKLM be 
the earth's orbit, in which it goes round the ſun every 
year, according to the order of the letters, that is, from 
weſt to caſt; and turns round its axis the ſame way from 
the ſun to the ſun again every 24 hours. Let S be the 
ſun, and R a fixed (tar, at ſuch an immenſe diſtance, that 
the diameter of the earch's orbit bears no ſenſible pro- 
portion to that diſtance, Let NN» be any particular me- 
ridian of the earth and VV a given point ol upon 
that meridian, When the earth is at , the fun S hides 
the ſtar R, which would always be hid if the earth ne- 
ver removed from 4; and conſequently, as the earth 
turns round its axis, the point NV would always come 
round to the ſun and ſtar at the ſame time. But when 
the earth has advanced, ſuppoſe a twelfth part of its 
orbit from 4 to B, its motion round its axis will bring 
the point NV a twelfth part — a natural day, or two 
hours, ſooner to the ſtar than to the ſun ; for the angle 
NBn is equal to the angle ASB, and therefore any 
ſtar, which comes to the meridian at noon with the ſun 
when the carth fs at 4, will come to the meridian at 
10 in the forenoon when the earth is at B, When the 
earth comes to C, the point NN will have the ſtar on its 
meridian at 8 in the morning, or four hours ſooner than 
it comes round to the ſun ; for it muſt revolve from VN to n, 
before it has the ſun in its meridian. When the earth 
comes to D, the point M will have the ſtar on its meri- 
dian at 6 in the morning, but that point mult revolve fix 
hours more from I to n, before it has mid-day by the 
ſun : For now the angle ASD is a right angle, and fo 
is ND; that is, the earth has advanced yo degrees in 
its orbit, and muſt turn yo degreee on its axis to carry 
the point I from the (tar to the ſun : For the ſtar always 
comes to the meridian when Nm is parallel to RS 4; 
becauſe DS is but a point in reſpect of RS. When the 
earth is at E, the ſtar comes to the meridian at 4 in 
the morning; at F, at 2 in the morning; and at C, the 
earth having gone ha:t round its orbit, M points to the 
ſtar R at midnight, it being then directly oppoſite to the 
ſun; and n by the earth's diurnal motion, the 
ſtar comes to the meridian 12 hours before the ſun. 
When the earth is at V, the ſtar comes to the meridian 
at 10 in the evening; at J. it comes to the meridian 8, 
that is, 16 hours before the ſun; at X, 18 hours pe- 
fore him; at L, 20 hours; at M, 22; and at A, equal- 
ly with the ſun again. 

Thus it is plain, that an abſolute turn of the earth on 
its axis (which is always completed when any particular 
meridian comes to be parallel to its ſituation at any time of 
the day before) never brings the ſame meridian rourd from 
the ſun to the ſun again; bur that the earth requires as 
much more than one turn on its axis o finiſh a natural 
day, as it has gone forward in that time; which, at a. 
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mean ſtate, is a 365th part of a circle. Hence, in 365 
days the earth turns 366 times round its axis; and 
therefore, as a turn of the earth on its axis completes 
a ſydereal day, there maſt be one ſydereal day more in 
a year than the number of ſolar days, be the number 
what it will, on the earth, or any other planet. One 
turn being Joſt with reſpect to the number of lolzr days 
in a year, by the planets going round the ſun ; juſt as 
it would be loſt ta a traveller, who, in going round the 
earth, would loſe one day by following the apparent 
diurnal motion of the ſun; and conſequently would 
reckon one day leſs at his return (let him take what 
time he would to go round the earth) than thoſe who 
remaine 1 all the while at the place from which they ſer 
out. So, if there were two carths revolving equably 
on their axes, and if one remained at 4 until the other 
travelled round the ſun from 4 to 4 again, that earth 
which kept its place at 4 would have its ſolar and ſyde- 
rial days always of the ſame length; and fo would have 
one ſolar day more than the other at its return, Hence, 
if the earth turned but once round its axis in a year, 
and if that turn was made the ſame way as the earth 
gocs round the fun, there would be continual day on 
one ſide of the earth, and continual night on the other. 


Cnay, XI. Of the Equation of Time. 


Tur earth's motion on its axis being perfectly uni- 
form, and equal at all times of the year, the ſydercal 
days are always preciſely of an equal length; and fo 
would the ſolar or natural days be, if the earth's orbit 
were a perfect circle, and its axis perpendicular to its 
orbit. But the earth's diurnal motion on an inch- 
ned axis, and its annual motion in an elliptic orbit, 
cauſe the ſuns apparent motion in the heavens to be 
uncqual: For ſometimes he revolves from the meridian 
ro the meridian again in ſomewhat leſs than 24 hours, 
ſhewn by a well-regulated clock; and at other times in 
ſomewhat more : So that the time ſhewn by an equal 
going clock and a true ſun-dial is never the fame but on 
the 15th of April, the 16th of June, the 3züſt of Auguſt, 
and the 24th of December. The clock, if it goes equal- 
ly and true all the year round, will be before the ſun 
from the 24th of December till the 15h of April; from 
that rime till the 16th of June the ſun will be before the 
clock; from the 16th of June till the zuſt of Augult, 
the clock will be again before the ſun; and from thence 
to the 24th of December the ſun will be faſter than the 
clock. 

The eaſieſt and moſt expeditious way of drawing a me- 
ridian line is this: Make four or five concentric circles, 
about a quarter of an inch from one another, on a flat 
board, about a foot in breadth ; and let the outmolt cir- 
cle be but little lefs than the board will contain, Fix a 
pin perpendicularly in the centre, and of fuch a length 
that its whole ſhadow may fall within the innermolt cir- 
cle, for at leaſt four hours in the middle of the day. 
The pin ought to be about an eighth part of an inch 
thick, and to have a round blunt point. The board 
being ſet exactly level in a place where the ſun ſhines, 
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ſuppoſe from eight in the morving till four in the after 
noon, about which hours the end of the ſhadow ſhould 
fall without all the circles; watch the times in the 
forenoon, when the extremity of the ſhortening ſhadow 
jult touches the ſeveral circles, and there make marks. 
Then, in the afternoon of the ſame day, watch the 
lengiheniag ſhadow, and where its end touches the feve- 
ral circles in going over them, make marks alſo, Laſt- 
ly, with a pair of compaſles, find exactly the middle 
point between the two marks on any circle, and draw a 
itraight line from the centre to that point; which line 
will be covered at noon by the ſhadow of a ſmall upright 
wire, which ſhould be pur in the place of the pin. The 
reaſon for drawing ſeveral circles is, that in cate one part 
of the day ſhould prove clear, and the other part ſome- 
what cloudy, if you miſs the time when the point of che 
ſhadow ſhould touch one circle, you may perhaps catch 
it in touching another. The beſt time for drawing a me- 
ridian line, in this manner, is about the ſummer ſolſtice; 
becauſe the fun changes his declination ſloweſt, and his 
altitude faſteſt in the longeſt days. 

If the caſement of a window, on which the ſun ſhines 
at noon, be quite upright, you may draw a line along 
the edge of its ſhadow on the floor, when the ſhadow of 
the pin is exactly on the meridian line of the board; and 
as the motion of the ſhadow of the caſement will be 
much more ſenſible on the floor, than that of the ſhadow 
of the pin on the board, you may know to a few ſe- 
conds when it touches the meridian line on the floor ; 
and ſo regulate your clock for the day of obſervation by 
that line and any good equation table, 

As the equation of time, or difference between the 
time ſhewn by a well- regulated clock and a true ſun-dial, 
depends upon two cauſes, namely, the obliquity of the 
echpric, and the unequal motion of the earth in it, we 
ſhall firſt explain the effects of theſe cauſes ſeparately 
conſidered, and then the united effects reſulting from 
their combination, 

The earth's motion on its axis being perfectly equable, 
or always at the fame rate, and the plane of the equator 
being perpendicular to its axis, it is evident, that in equal 
times equal portions of the equator paſs over the meri- 
dian ; and fo would equal portions of the ecliptic, if it 
were par-.'cl to or coincident with the equator, Bur, 
as the ecliptic is oblique to the equator, the equable 
motion of the earth carries unequal portions of the e- 
cliptic over the meridian in equal times, the difference 
being proportionate to the obliquity; and, as ſome parts 
of rhe ecliptic are much more oblique than others, thoſe 
differences are unequal among themſelves. Therefore, 
if two ſuns thould (tart either | far the beginning of Aries 
or Libra, and continue to move through equal arcs in e- 
qual r'mes, one in the equator, and the other in the e- 
clipt the equatoreal ſun would always run to the me- 
ridian in 24 hours time, as meaſured by a well-regula- 
ted clock; but the ſun in the ecliptic would return to 
the meridian ſometimes ſooner, and ſometimes later 
than the equatoreal ſun; and only at the ſame moments 
with him on four days of the year; namely, the 2oth 
of March, when the ſun enters Aries; the 21ſt of June, 
when he enters Cancer; the 23d of September, when he 
cuteis 


. 
enters Libra ; and the 21ſt of December, when he en- 
ters Capricorn. But, as there is only one ſun, and his 
«pparent motion is always on the ecliptic, let us hence- 
forth call him the real ſu: ; and the other, which is ſup- 

oſed to move in the equator, the fitious ; to which 
Tat, the motion of a well- regulated clock always an- 
[wers, 

In Plate XLII. fig. 4. let ZP= be the earth, ZFRz 
its axis, abede Sc. the equator, ABCDE &c. the northern 
half of the ecliptic from Mor Q on the ſide of the globe 
next the eye; and M. VP &c. the ſouthern half on 
the oppoſite ſide from & to h. Let the points at 
ABCDEF &c. quite round from M to M again bound 
equal portions of the ecliptic, gone through in equal 
times by the real ſun; and thoſe at abedef &c. equal 
portions of the equator, deſcribed in equal times by the 
fictitious ſun; and let Zz be the meridian. 

as the real fan moves obliquely in the ecliptic, and 
the ſictitious ſun directly in the equator, with reſpect to 
the meridian; a degree, or any number of degrees, be- 
tween M and F on the ecliptic, mult be nearer the me- 
tidian Zz, than a degree, or any correſponding num- 
ber of degrees on the cquator from VP to /; and the 
mot fo, as they are the more oblique : And therefore 
the true ſun comes ſooner to the meridian every day 
Whelſt he is in the quadrant Y F, than the fictitious ſun 
dos in the quadrant V/; for which reaſon, the ſolar 
noon re noon by the clock, until the real ſun 
comes to F, and rhe fictitious to /; which two points, 
being equidiſtant from the meridian, both ſuns will come 
to it preciſely at noon by the clock. 

Whilſt the real ſun delcribes the ſecond quadrant of the 
echptic FGHIXAL from F to , he comes later to 
the meridian every day, than the fſictitious ſun moving 


through the ſecond quadrant of the equator from / to 
; for the points at CHI& and L, being farther from 
the meridian than their correſponding points at gi and 


J, they mutt be later of coming to it: And as both ſuns 


come at the ſame moment to the point , they come 


to the meridian at the moment of noon by the clock. 

In departing from Libra, through the third quadrants, 
the real ſun going through MNP towards rs at R, 
and the fiftitious ſun through 2 nopg towards r, the 
former comes to the meridian every day ſooner than the 
latter, until the real ſun comes to rs, and the ſictitious 
to r, and then they both come to the meridian at the 
{ame time. | 

Laſtly, as the real ſun moves equably through ST, 
from rs towards VP; and the fictitious fun thro” 1rupr, 
from r towards ; the former comes later every day 
to the meridian than the latter, until they both arrive at 
the point W, and then they make noon at the ſame time 
with the clock, 

This part of the equation of time may perhaps be 
ſomewhat difficult ro underſtand by a figure, becauſe 
b-th halves of the ecliptic ſeem to be on the ſame ſide 
of the globe; but it may be made very caſy to any per- 
ſon who has a real globe before him, by putting ſmall 
patches on every tenth or fifteenth degree, both of the 
ejuator and echptic, beginning at Aries V; and then, 


turning the ball lowly round weltward, he will fee all 
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the patches from Aries to Cancer come to the brazen me- 
ridian ſooner than the correſponding patches on the equa- 
tor; all thoſe from Cancer to Libra will come latter to 
the meridian than their correſponding patches on the e- 
quator; thoſe from Libra to Capricora ſooner, and 
thoſe from Capricorn to Aries latter: And the patches 
at the beginnings of Aries, Cancer, Libra, and Capri- 
corn, being either on, or even with thoſe on the equa- 
tor, ſhew that the two ſuns either meet there, or are e- 
ven with one another, and ſo come to the meridian at 
the ſame moment. 

Let us ſuppoſe that there are two little balls moving 
equably round a celeſtial globe by clock-work, one al- 
ways keeping in the ecliptic, and gilt with gold, to re- 
preſent the real ſun; and the other keeping in the equa- 
ter, and ſilvered, to repreſent the fictitious ſun: And 
that whilſt theſe balls move once round the globe, ac- 
cording to the order of ſigns, the clock turns the globe 
366 times round its axis weſtward, T he ſtars will make 
366 diurnal revolutions from the braſen meridian to it a- 
gain; and the two balls repreſenting the real and fic- 
titious ſun always going farther eaſtward from any pi- 
ven (tar, will come later than it to the meridian every tol- 
lowing day; and each ball will make 365 revolutions to 
the meridian; coming equally to it at the beginnings of 
Aries, Cancer, Libra, and Capricorn: But in every o- 
ther point of the ecliptic, the gilt ball will come enher 
ſooner or latter to the meridian than the ſilver ball, like 
the patches above mentioned. 

This would be a pretty enough way of ſhewing the rea- 
ſon why any given ſtar, which, on a certain day of the 
year, comes to the meridian with the ſun, paſſes over it 
ſo much ſooner every following day, as on that day 
twelvemonth to come to the meridian with the ſun again; 
and alſo to ſhew the reaſon why the real ſun comes to 
the meridian ſometimes ſooner, ſometimes later, than it 
is noon by the clock; and, on four days of the year, at 
the ſame time; whilſt the ſictitious ſun always comes to 
the meridian when it is twelve at noon by the clock. 
This would be no difficult taſk for an artiſt to perform; 
for the gold ball might be carried round the ecliptic -y 
a wire from its north pole, and the filver ball round 
the equator by a wire from its ſouth pole, by mean of 
a few wheels to each. 

It is plain, that if the ecliptic were more obliquely po- 
ſited to the equator, as the doted circle MM, the 
equal diviſions from M to would come (till ſooner to 
the meridian Zo than thoſe marked A and E do; 
for two diviſions containing 3o degrees, from M to the 
ſecond dot, a little ſhort of the figure 1, come ſooner to, 
the meridian than ape diviſion containing only 15 degrees 
ſrom V to A does, as the ecliptic now ſtands: and thoſe 
of the ſecond quadrant from to M would be ſo much 
later. The third quadrant would be as the firſt, and 
the fourth as the ſecond. And it is likewiſe plain, that 
where the ecliptic is moſt oblique, namely, about Aries and 
Libra, the difference would be greatelt ; and leaſt about 
Cancer and Capricorn, where the obliquity is leaſt 

Having explained one cauſe of the difference of time 
ſhewn by a well-regulated clock and a true ſun-dial 
and conſidered the ſun, not the earth, as moving in the 
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ecliptic : We now proceed to explain the other cauſe of to both ſuns at the ſame time, and therefore it is noon 


this difference, namely, the inequality of the ſun's ap- 
parent motion, which is ſloweſt in the ſummer, when the 
the ſun is fartheſt from the earth, and ſwifteſt in winter 
when he is neareſt to it. But the earth's motion on its 
axis is equable all the year round, and is performed 
from welt to eaſt ; which is the way that the ſun appears 
to change his place in the ecliptic. 

If the ſun's motion were equable in the ecliptic, the 
whole difference, between the equal time as ſhewn by a 
clock, and the unequal time as ſhewn by the ſun, would 
ariſe from the obliquity of the ecliptic. But the ſun's 
motion ſometimes exceeds a degree in 24 hours, though 
generally it is leſs: And when his motion is ſloweſt, any 
particular meridian will revolve ſooner to him than when 
his motion is quickeſt ; for it will overtake him in leſs 
time when he advances a leſs ſpace than when he moves 
through a larger, | 

Now, if there were two ſuns moving in the plane of 
the ecliptic, ſo as to go round it in a year; the one deſcri- 
bing an equal arc every 24 hours, and the other deſeri - 
bing ſometimes a leſs arc 24 hours, and at other times a 
larger, gaining at one time of the year what it loſt at 
the oppoſite; it is evident that either of theſe ſuns would 
come ſooner or latter to the meridian than the other, 
as it happened to be behind or before the other: and 
when they were both in conjunction, they would come to 
the meridian at the ſame moment. 

As the real ſun moves unequably in the ecliptic, let us 
ſuppoſe a fiftitious ſun to move equably in a circle coinci- 
dent with the plane of the ecliptic, In Plate XLIII, fig. 1, 
let 4BCD be the ecliptic or orbit in which the real ſun 
mores, and the doted circle abed the imaginaty orbit of the 
ſictitious ſun; each going round in a year according to the 
order of letters, or from weſt to caſt. Let HIXL be the 
earth turning round its axis the ſame way every 24 hours ; 
and ſuppoſe both ſuns to ſtart from 4 and @, in a right 
line with the plane of the meridian EV, at the ſame mo- 
ment; the real ſun at 4 being then at his greateſt di- 
ſtance from the carth, at which time his motion is 
loweſt ; and the fiftitious ſun at a, whoſe motion is al- 
— equable, becauſe his diſtance from the earth is ſup- 
poſe1 to be always the ſame, In the time that the meridian 
revolves from H to H again, according to the order of 
the letters HIKL, the real ſun has moved from A to F; 
and the fictitious with a quicker motion from 4 to /,. 
through a larger are. Therefore, the meridian EH will 
revolve ſooner from H to / under the real fun at F, than 
from H to & under the fictitious ſon at /; and conſequent- 
ly it will then be noon by the ſun-dial ſooner than by 
the clock. 

As the real ſun moves from 4 towards C, the ſwift- 
neſs of his motion increaſes all the way to C, where it is 
at the quickeſt, But notwithſtanding this, the ſictitious 
ſun gains ſo much upon the real, ſoon after his departing 
from 4, that the increaſing velocity of the real ſun does 
not bring him up with the equally moving ſictitious ſun 
till the former cc.acs to C, and the latter to c, when each 
has gone half round its reſpective orbit ; and then being in 
conjunction, the meridian EH rclvolving to EX comes 
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by them both at the ſame moment. 

But the increaſing velocity of the real ſun, now be- 
ing at the quickelt, carries him before the ſiclitious one; 
and therefore, the ſame meridian will come to the ficti- 
tious ſun ſooner than to the real: For, whilſt the ſicti- 
tious ſun moves from c to g, the real ſun moves through 
a greater arc from C to G; conſequently the point X has 
its noon by the clock when it comes to 4, but not its 
noon by the ſun till it come to J. And although the velo- 
city of the real ſun diminiſhes all the way from C to 4, 
and the ſictitious ſun by an equable motion is ſtill comin 
nearer to the real ſun, yet they are not in conjunction til 
the one comes to 4 and the other to a; and then it is 
noon by them both at the ſame moment. 

Thus it appears, that the folar noon is always later 
than noon by the clock, whilſt the ſun goes from C to 4; 
ſooner whilſt he goes from A to C; and at theſe points 
the ſun and clock being equal, it is noon by them both 
at the ſame moment 

The point 4 is called the ſun's eee, becauſe 
when he is there he is at his greateſt diſtance from 
the earth; the point C his perigee, becauſe when in it 
he is at his leaſt diſtance from the earth; and a right 
line, as AEC, drawn through the earth's centre, from 
one of theſe points to the other, is called the /ine of the 
apfides. 

The diſtance that the ſun has gone in any time from 
his apogee (not the diſtance he has to go to it, though 
ever ſo little) is called his mean anomaly, and is reckon- 
ed in ſigns and degrees, allowing 30 degrees to a fign, 
Thus, when the ſun has gone, ſuppoſe 174 degrees from 
his apogee at A, he is ſaid to be 5 ſigns 24 degrees from 
it, which is his mean anomaly: And when he is gone, 
ſuppoſe 355 degrees from his apogee, he is ſaid to be 11 
ſigns 25 degrees from it, although he be but 5 degrees 
ſhort of A in coming round to it again. 

From what was ſaid Above, it appears, than when the 
ſun's anomaly is leſs than 6 ſigns, that is, when he is 
any where between 4 and C, in the half ABC of his 
orbit, the ſolar noon precedes the clock noon; but when 
his anomaly is more than 6 ſigns, that is, when he 15 a- 
ny where between C and , in the half CDF of his 
orbit, the clock noon precedes the ſolar. When his ano- 
maly is o ſigns o degrees, that is, when he is in his a- 
pogee at A; or 6 ſigus o degrees, which is when he is 
in his perigee at C; he comes to the meridian at the mo- 
ment that the ſictitious ſun does, and then it is noon by 
them both at the ſame inſtant. 

The obliquity of the ecliptic to the equator, which is 
the firſt mentioned cauſe of the equation of time, would 
make the ſun and clocks agree on four days of the year; 
which are, when the fun enters Aries, Cancer, Libra, 
and Capricorn: But the other cauſe, now explained, 
would make the ſun and clocks equal only twice a year; 
that is, when the ſun is in his apogee and perigee. Con- 
ſequertly, when theſe two points fall in the beginnings 
of Cancer and Capricorn, or of Arics and Libra, they 
concur in making the ſun and clocks equal in theſe points, 


But the apogee at preſent is in the gth degree of Cancer, 
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and the perigee in the 9th degree of Capricorn, and there- 


fore the ſun and clocks cannot be equal about the begin- 


ning of theſe ſigas, nor at any time of the year, except 
when the ſwiftneſs or ſlowneſs of equation reſulting from 
one cauſe juſt balances the ſlowneſs or ſwiftneſs ariſing 
from the other. 

CuaP. XII, Of the Preceſſin of the 


Equinoxes, 


Ir is a known fact, that there is a greater quantity 


of matter accumulated all round the equatoreal parts of 


the carth than any where elle. 

The ſun and moon, by attracting this redundancy of 
matter, bring the equator ſooner under them in every 
return towards it, than if there was no ſuch accumula- 
tion. Thereſore, if the ſun ſets out, as from any (tar, 
or other fixed point in the heavens, the moment when 
he is departing from the equinoctial or from either tropic, 
he will come to the ſame equinox or trapic again 20 
min. 174 ſec. of time, or 50 ſeconds of a degree, be- 
fore he completes his courſe, ſo as to arrive at the 
ſame ſixed ſtar or point from whence he ſet out, For, 
the equinoQial points recede 50 ſeconds of a degree 
weltward every year, contrary to the ſun's annual pro- 
greſſive motion. 

When the ſun arrives at the ſame equinoctial or ſolſti- 
tial point, he finiſhes what we call the tropical year ; 
which, by obſervation, is found to contain 365 days 
5 hours 48 minutes 57 ſeconds: And, when he ar- 
rives at the ſame fixed (tar again, as ſeen from the earth, 
he completes the /ydereal year, which contains 365 days 
6 hours 9 minutes 144 ſeconds. The ſydereal year is 
therefore 20 minutes 174 ſeconds longer than the ſolar 
or tropical year; and 9 minutes 144 ſeconds longer 


than the Julian or civil year, which we ſtate at 365 days 


6 hours: So that the civil year is almoſt a mean be- 
twixt the ſydereal and tropical. 

As the ſun deſcribes the whole ecliptic, or 360 de- 
grees, in a tropical year, he moves 59 minutes 8 ſe- 
conds of a degree every day at a mean rate; and con- 
ſequently 50 ſeconds of a degree in 20 minutes 174 ſe- 
conds of time : Therefore, he will arrive at the ſame e- 
quinox or ſolſtice When he is 50 ſeconds of a degree 
ſhort of the ſame (tar or fixed point in the heavens from 
which he ſet out in the year before.” So that, with re- 
2 to the ſixed ſtars, the ſun and equinoctial points 

all back (as it were) 30 degrees in 2160 years; which 

will make the ſtars appear to have gone 30 degrees 
forward, with reſpe& to the ſigns of the ecliptic in that 
time : For the ſame ſigns always keep in the ſame points 
of the ecliptic, without regard to the conſtellations. 

To explain this by a figure, (Plate XLIII. fig. 1.) let 
the ſun be in conjunction with a fixed ftar at &, ſuppoſe 
in the zoth degree of N on the 21ſt of May 1756. Then, 
making 2160 revolutions through the ecliptic VINX, at the 
end of ſo many ſydercal years, he will be found again at 
S: But at the end of ſo many Julian years, he will be 
found at M, ſhort of &; and at the end of ſo many 
tropical years, be will be found ſhort of M in the zoth 
degrecs of Taurus at T7, which has receded back from 
S to T in that time, by the preceſſion of the equinoctial 
points V Aries and £- Libra. The arc ST will be equal 
to the amount of the preceſſion of the equinox in 2160 
years, at the rate of 5o ſeconds of a degree, or 20 mi- 
nutes 174 ſeconds of time, annually : This, in ſo many 
years, makes 30 days 104 hours; which is the difference 
between 2160 ſydereal and tropical years: And the arc 
MT will be equal to the ſpace moved through by the 
ſun in 2160 times 11 minutes 3 ſeconds, or 16 days 
13 hours 48 minutes, which is. the difference between 
2160 Julian and trepical years. 
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A TazLE ſhewing the Preceſſion of the Equinodtial Points in the Hea- 
vent. both in Moticn and Time; and the Anticipation of the Equi- 


noxes on Earth. 
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From the ſhifting of the equinoctial —_ and with 
them all the ſigns of the ecliptic, it follows, that thoſe 
ſtars which, in the infancy a4 aſtronomy, were in Aries, 
are now got into Taurus; thoſe of Taurus into Gemini, 
He. Hence likewiſe it is, that the ſtars which roſe or 
ſet at any particular ſeaſon of the year, in the times of 
Heſiod, Eudoxius, Virgil, Pliny, &c. by no means an- 
{wer at this time to their deſcriptions. The preceding 
table ſhews the quantity of this ſhifting both in the hea- 
vens and on the earth, for any number of years to 
25,920, which compleats the grand celeſtial period ; 
within which any number and its quantity is eaſily found, 
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as in the following example, for 5763 years; which, at 
the autumnal equinox, A. D. 1756, is thought to be the 
age of the world, So that with regard to the fixed 
ſtars, the equinoctial points in the heavens have receded 
2* 20® 2' 30“ ſince the creation; which is as much as 
the ſun moves in 819 gh om 52%, And ſince that time, 
or in 5763 years, the equinoxes with us have fallen back 
449 5h 21® g*; hence, reckoning from the time of the 
Julian equinox, A. D. 1756, viz. Sept. 11th; it ap- 
pears, that the autumnal equinox at the creation was on 
the 25th of October. 


| Preceſlion of the Equinoctial Points in Anticipation of 
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The anticipation of the equinoxes, and conſequently 
of the ſeaſons, is by no means owing to the preceſſion of 
the cquinoCtial and ſolſtitial points in the heavens, (which 
can only affect the apparent motions, places, and decli- 
nations of the fixed ſtars), but to the difference between 
the civil and ſolar year, which is 11 minutes 3 ſeconds; 
the civil year containing 365 days 6 hours, and the ſo- 
lar year 265 days 5 hours 48 minutes 575 ſeconds. 

The above 11 minutes 2 ſeconds, by which the civil 
or Julian year exceeds the ſolar, amounts to 11 days in 
1433 years; and ſa much our ſeaſons have fallen back 
with reſpect to the days of the months, ſince the time 
of the Nicene Council in 4. D. 325, and therefore in 
order to bring back all the faſts and feſtivals to the days 
then ſettled, it was requiſite to ſuppreſs 11 nominal days. 
And that the ſame ſeaſons might be kept to the ſame 
times of the year for the future, to leave out the biſſex- 
tile day in February at the end of every century of years 
not diviſible by 43 reckoning them only common years, 
as the 17th, 18th, and 19th centuries, viz. the years 
1700, 1800, 1900, Cc. becauſe a day intercalated e- 
very fourth year was too much, and retaining the biſſex- 
tile-day at the end of thoſe centuries of years which are 
diviſible by 4, as the 16th, 20th, and 24th centuries, 
viz, the years 1600, 2000, 2490, &c. Otherwiſe, in 
length of time, the ſeaſons would be quite reverſed with 
regard to the months of the year; though it would have 
required near 23,783 years to have brought about ſuch 
a total change. If the earth had made exactly 3654 
diurnal rotations on its axis, whilſt it revolved from any 
equinoctial or ſolſtitial point to the ſame again, the civil 
and ſolar years would always have kept pace together, 
and the {tyle would never have needed any alteration. 


Having already mentioned the cauſe of the preceſſion 
of the equinoctial points in the heavens, which occaſions 
a ſlow deviation of the earth's axis from its paralleliſm, 
and thereby a change of the declination of the ſtars from 
the equator, together with a flow __ motion of 
the ſtars forward with reſpe& to the ſigns of the eclip- 
tic; we ſhall now deſcribe the phenomena by a diagram. 

In Plate XLIII, fig. 2. let NS. be the earth, 
SOM its axis produced to the ſtarry heavens, and ter- 
minating in A, the preſent north pole of the heavens, 
which is vertical to N the north pole of the earth. Let 
EO be the equator, TS tht tropic of Cancer, and 
Vr, the tropic of Capricorn; VA the ecliptic, and 50 
its axis, both which are immoveable among the ſtars. 
But as the equinoctial points recede in the «ecliptic, the 
earth's axis SON is in motion upon the earth's centre O, 
in ſuch a manner as to deſcribe the double cone Mn and 
and S0, round the axis of the ecliptic BO, in the time 
that the equinoctial points move quite round the ecliptic, 
which is 25,920 years; and in that length of time, the 
north pole of the earth's axis produced, deſcribes the 
circle ABCDA in the ſtarry heavens, round the pole of 
the ecliptic, which keeps immoveable in the centre of 
that circle, The earth's axis being 234 degrees inclined 
to the axis of the ecliptic, the circle ADCDA, deſcri- 
bed by the north pole of the earth's axis produced to 4, 
is 47 degrees in diameter, or double the inclination of 
the earth's axis. In conſequence of this, the point 4, 
which at preſent. is the north pole of the heavens, and 
near to a ifar of the ſecond magnitude in the tail of the 
conſtellation called the Le Bear, mult be deſerted by 
the earth's axis, which moving backwards a degree every 


72 years, will be directed towards the (tar or point I in 
6480 


A 8 Tv RO N:: O: M:- LL 


6430 years hence; and in double of that time, or 12,960 
years, it will be directed towards the ſtar or point C; 
which will then be the north pole of the heavens, al- 
though it is at preſent 84 degrees ſouth of the zenith of 
London L. The preſent poſition of the equator EO, 
will then be changed into 0g; the tropic of Cancer 
7 S Z, into V S; and the tropic of Capricorn VT,, 
into Z; as is evident by the figure. And the ſun, 
in the ſame part of the heavens where he is now over the 
earthly tropic of Capricorn, and makes the ſhorteſt days 
and longeſt nights in the northern hemiſphere, will then 
be over the earthly tropic of Cancer, and make the days 
longeſt and nights ſhorteſt. So that it will require 
12,960 years yet more, or 25,920 from the preſent 
time, to bring the north pole M quite round, ſo as to be 
directed towards that point of the heavens which is ver- 
tical to it at preſent. And then, aad not till then, the 
ſame ſtars which at preſent deſcribe the equator, tropics, 
and polar circles, &e. by the earth's diurnal motion, 
will deſcribe them over again. 


CHayP. XIII. The moon's ſurface mountain- 
ous: Her phaſes deſcribed: Her path and 
the paths Jupiter moons delineated : 
The proportion of the diameters of their or- 
bits, and thoſe of Saturn's moons, to each 
other, and to the diameter of the Sun, 


By looking at the moon with an ordinary teleſcope, 
we perceive that her ſurface is diverſified with long tracts 
of prodigious high mountains and deep cavities, Some 
of her mountains, by compiring their height with her 
diameter (which is 2:80 miles) are found to be three 
times higher than the higheſt hills on our earth. This 
ruggedneſs of the moon's ſurface is of great uſe to us, 
by reflecting the ſun's light to all ſides; for if the 
moon were {ſmooth and poliſhed like a looking · glaſs, or 
covered with water, ſhe could never diſtribute the ſun's 
light all round; only in ſome poſitions ſhe would ſhew us 
his image no bigger than a point, but with ſuch a luſtre 
as would be hurtful to our eyes; 

The moon's ſurface being fo uneven, many have won- 
dered why her edge appears not jagged, as well as the 
curve bounding the light and dark places, But if we 
conſider, that what we call the edge of the moon's diſk 
is not a ſingle line ſet round with mountains, in which 
caſe it would appear irregularly indented, but a large 
zone having many mountains lying behind one another 
from the obſerver's eye, we ſhall find that the mountains 
in ſome rows will be oppoſite to the vales in others, and 
ſo fill up the inequalities as to make her appear quite 
round; juſt as when one looks at an orange, although 
its roughneſs be very diſcernible on the fide next the eye, 
eſpecially if the ſun or a candle ſhines obliquely on that 
fide, yet the line terminating the viſible part (till appears 
ſmooth and even. 

As the ſun can only enlighten that half of the earth 
which is at any moment turned towards him, and being 
withdrawn from the oppolite half, leaves it in darknels ; 

Vor. I. No. 25. 3 
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ſo he likewiſe doth to the moon; only with this differ- 
ence, that the earth being ſurrounded by an atmoſphere, 
and the moon having none, we have twilight after the 
ſan ſets; but the lunar inhabitants have an immediate 
tranſition from the brighteſt ſun-ſhine to the blackeſt 
darkneſs. For, (Plate XLIH. fig. 3.) let r4rrw be 
the earth, and A EFA the moon in eight different 
— of her orbit. As the earth turns round its axis 

welt to eaſt, when any place comes to t the twilight 
begins there, and when it revolves from thence tor the 
the ſun & riſes ; when the place comes to / the fun ſets, 
and when it comes to w the twilight ends, Bur as the 
moon turns round her axis, which 1s only once a-month, 
the moment that any point of her ſurface comes to r 
{fee the moon at G ) the ſun riſes there without any pre- 
vious warning by twilight; and when the ſame point 
comes to / the ſun ſets, and that point goes into darkneſs 
as black as at midnight. 

The moon being an opaque ſpherical body, (for her 
hills take off no more from her roundneſs than the ine- 
qualities on the ſurface of an orange takes off from its 
roundnets), we can only ſee that part of the enlightened 
half of her which is towards the earth. And therefore, 
when the moon is at 4, in conjunction with the ſan 5, 
her dark alf is towards the earth, and ſhe diſappears, 
as at a, there being no light on that half to render it vi- 
ſible. When ſhe comes to her firſt octant at B, or has 
gone an eighth part of her orbit from her conjunction, a 
—_ of her enlightened fide is towards the earth, and 

e appears horned, as at 6, When the has gone a quar- 
ter of her orbit from between the earth and ſun to C,. 
ſhe ſhews us one half of her enlightened fide, as at c, 
and we lay, ſhe is a quarter old. At D in her ſecond 
octant, and by ſhewing us more of her enlightened fide 
ſhe appears gibbous, as at 4. At E her whole enlight- 
ened fide is towards the earth, and therefore ſhe ap- 
om round, as at e, when we fay, it is full moon. 

n her third octant at F, part of her dark fide being to- 
wards the earth, the again appears gibbous, and is on 
the decreaſe, as at . At © we ſee juſt one half of het 
enlightened fide, and ſhe appears halt decreaſed, or in her 
third 123 as at g. At H we only ſee a quarter of 
her enlighrened fide, being in her fourth octant, where 
ſhe appears horned, as at 4. And at J. having com- 
pleated her courſe from the ſun to the ſun again, the diſ- 
appears, and we ſay, it is new moon. Thus in going 
from A to E, the moon ſeems continually to increaſe ; 
and in going from F to +, to decreaſe in the ſame pro- 
portion; having like phaſes at equal diftances from A or 
E, but as ſeen from the ſun S, the is always full. 

The moon appears not perfectly round when the is full 
in the higheſt or loweſt part of her orbit, becauſe we 
have not a full view of her enlightened ſide at that time. 
When full in the higheſt part of her orbit, a ſmall deti- 
ciency appears on her lower edge; and the contrary when 
full in the loweſt part of her orbit. 

It is plain by the figure, that when the moon changes 
to the earth, the earth appears full ro the moon; and 
vice verſa, For when the moon is at , new to the 
earth, the whole enlightened fide of the carth is towards 
the moon; and when the moon is at E, full tothe carch, 
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its dark fide is towards her. Hence a new moon anſwers 
to a full earth, and a full moon to a new earth, The 
quarters are alſo reverſed to each other, 

Between the third quarter and change, the moon is 
frequently viſible in the forenoon, even when the ſun 
ſhines; and then ſhe affords us an opportunity of ſeeing 
a very agreeable appearance, where-ever we find a glo- 
bular ſtone above the level of the eye, as ſuppoſe on the 
top of a gate. For, if the ſun ſhines on the (tone, and 
we place ourſelves ſo as the upper part of the fun may 
juſt ſeem to touch the point of the moon's lowermoſt 
horn, we ſhall then ſee the enlightened part of the ſtone 
exactly of the ſame ſhape with the moon, horned as ſhe 
is, and inclining the ſame way to the horizon, The 
reaſon is plain, for the ſun enlightens the (tone the ſame 
way as he does the moon; and both being globes, when 
we put ourſelves into the above ſituation, the moon and 
ſtone have the ſame poſition to our eyes, and therefore 
we mult ſee as much of the illuminated part of the one 
as of the other, 

The poſition of the moon's cuſps, or a right line 
touching the points of her horns, is very differently in- 
clined to the horizon at different hours of the ſame days 
of her age. Sometimes the ſtands, as it were, upright 
on her lower born, and then ſuch a line is perpendicular 
ro the horizon: when this happens, ſhe is in what the 
altronomers call the nonageſimal degree, which is the 
bighelt point of the ecliptic above the horizon at that 
time, and is 90 degrees from both ſides of the horizon, 
where it is then cut by the ecliptic, Bur this never hap- 

pens when the moon is on the meridian, except when the 
is at the very. beginning of Cancer or Capricorn. 

The inclination of that part of the ecliptic to the ho- 
Tizon in which the moon is at any time when horned, 
may be known by the poſition of her horns; for a right 
hne touching their points is perpendicular to the ecliptic, 
And as the angle that the moon's orbit makes with the 
ecliptic can never raiſe her above, nor depreſs her below 
the ecliptic, more than two minutes of a degree, as ſeen 
from the ſun, it can have no ſenſible effect upon the poſt- 
tion of her horns. Therefore, if a quadrant be held 
up, ſo as one of its edges may ſeem to touch the moon's 
horns, the graduated fe being kept towards the eye, 
and as far from the eye as it can be conveniently held, 
the arc between the plumb-line and that edge of the qua- 
drant which ſeems to touch the moon's horns, will ſhew 
the inclination of that part of the ecliptic to. the hori- 
zon. And the arc between the other edge of the qua- 
drant and plumb- line will ſhew the inclination of the 
moon's horns to the horizon, 

The moon generally appears as large as the ſun; for the 
angle v4 A, (Plate XLIII. 18300 under which the moon 

is cen from the earth, is the ſame with the angle LI. 
under which tbe ſun is ſeen from it. And therefore the 
moon may hide the ſun's whole diſk from us, as ſhe ſome- 
times does in ſolar eclipſes The reaſon why ſhe does not 
eclipſe the ſun at every change ſhall be explained afterwards. 
If the moon were farther from the earth, as at a, ſhe could 
never hide the whole of the ſun from us; for chen ſhe 
would appear under the angle NO, eclipſing only that 
part of the ſun which lies between V and C: were ſhe 
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ſtill further from the earth, as at X, ſhe would appear 
under the ſmall angle T4, like a {pot on the ſun, hi- 
ding only the part TI from our fight, 

Ihe moon turns round her axis in the time that ſhe 
goes round her orbit; which is evident from hence, that 
a ſpectator at reſt, without the periphery of the moon's 
orbit, would ſee all her ſides turned regularly towards 
him in that time. She turns round her axis from any 
{tar to the ſame (tar again in 27 days 8 hours; from the 
ſun to the ſun again in 294 days: the former is the length 
of the ſydereal day, and the latter the length of her lo- 
lar day. A body moving round- the ſun would have a 
ſolar day in every revolution, without turning on its axis, 
the ſame as if it had kept all the while at reſt, and the 
ſun moved round it; but without turning round its axis 
it could never have one ſydereal day, becauſe it would 
always keep the ſame fide towards any given tar. 

If the carth had no annual motion, the moon would go 
round it ſo as to compleat a lunation, a ſydereal, and a 
{ular day, all in the — time. But, becauſe the earth 
goes forward in its orbit, while the moon goes round the 
carth in her orbit, the moon muſt go as much more than 
round her orbit from change to change in compleating a 
ſolar day, as the earth has gone forward in its orbit du- 
ring that time, i. e. almoſt a twelfth part of a circle. 

The moon's periodical and ſynodica] revolution may 
be familiarly repreſented by the motions of the hour and 
minute-hands of a watch round its dial-plate, which is 
divided into 12 equal parts or hours, as the ecliptic 1s 
divided into 12 figns, and the year into 12 months. 
Let us ſuppoſe cheſs 12 hours to be 12 ſigns, the hour- 
hand the ſun, and the minute-hand the moon; then 
will the former go round once in a year, and the latter 
once in a month; but the moon, or minute-hand, muſt 
go more than round from any point of the circle where it 
was laſt conjoined with the ſun, or hour-hand, to over- 
take it again : For the hour-hand being in motion, can 
never be overtaken by the minute-hand at that point 
from which they ſtarted at their laſt conjunction. 

If the earth had no annual motion, the moon's mo- 
tion round the earth, and her track in abſolute ſpace, 
would be always the fame. But as the earth and moon 
move round the ſun, the moon's real path in the hea- 
vens is very different from her viüble path round the 
earth; the latter being in a progreſſive circle, and the 
former in a curve of different degrees of concavity, which 
would always be the ſame in the ſame parts of the hea- 
vens, if the moon performed a complete number of lu» 
nations in à year without any thing over. 

Let a nail in the end of the axle of a chariot-wheel 
repreſent the earth, and a pin in the nave the moon; if 
the body of the chariot be propped up ſo as to keep that 
wheel from touching the ground, and the wheel be then 
turned round by hand, the pin will deſcribe a circle 
both round the nail, and in the ſpace it moves through. 
Bur if the props be taken away, the horſes put to, and 
the chariot driven over a piece of ground which is cireu- 
larly convex, the nail in the axle will deſcribe a circular 
curve, and the pin in the nave will ite deferihe a circle 
round the progreſhve nail in the ade, but not in the 
ſpace through which it moves. In this caſe, the curve 

deicribed * 
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deſeribed by tlie nail will reſemble in miniature as much 
of the earth's annual path round the ſun, as it deſcribes 
whilſt the moon goes as often round the earth as the pin 
does round the nail; and the curve deſcribed by the 
nail will have ſome reſemblance of the moon's path du- 
ring ſo many lunations. 

Let us now ſuppoſe that the radius of the circular 
curve deſcribed by the nail in the axle is to the radius of 
the circle which the pin in the nave deſcribes round the 
axle, as 3274 to 1; which is the proportion of the ra- 
dius ar ſemidiameter of the earth's orbit to that of the 
moon's, or of the circular curve 1 1 23 45 6 78, 
&c. to the little circle a; and then, whilſt the pro- 
greſſive nail deſcribes the ſaid curve from A to E, the 
pin will go once round the nail with regard to the cen- 
tte of its path, and in ſo doing, will deſcribe the curve 
abede. The former will be a true repreſentation of the 
earth's path for one lunation, and the latter of the moon's 
for that time. Here we may ſet aſide the inequalities of 
the moon's motion, and alſo the carth's moving round 
its common centre of gravity and the moon's : All which, 
if they were truly copied in this experiment, would not 
ſenſibly alter the figure of the paths deſcribed by the nail 
and pin, even though they ſhould rub againſt a plain up- 
right ſurface all the way, and leave their tracks viſible 
upon it. And if the chariot was driven forward on ſuch 
a convex piece of ground, ſo as to turn the wheel ſeve- 
ral times round, the track of the pin in the nave would 
ſtill be concave toward the centre of the circular curve 
deſcribed by the pin in the axle; as the moon's path is 
always concave to the ſun in the centre of the eaith's 
annual orbir, | 

In this diagram, the thickeſt curve line {FCD, with 
the numeral figures ſet to it, repreſents as much of the 
earth's annual orbit as it deſcribes in 32 days from weſt 
to eaſt; the little circles at abcde thew- the moon's orbit 
in due proportion to the earth's; and the ſmalleſt curve 
abcdef repreſents the line of the moon's path in the hea- 
vens for 32 days, accounted from any particular new moon 
at a. The machine, Plate XLIX. bg, 2. is for delineating 
the moon's path, and will be deſcribed, with the reſt of 
the aſtronomical machinery, in the laſt chapter. The 
ſun is ſuppoſed to be in the centre of the curve A 1 2 3 
4 5 67 B, &c. and the ſmall dotted circles upon it repre- 
ſent the moon's orbit, of which the radius is in the ſame 
proportion to the earth's path in this ſcheme, that the 
radius of the moon's orbit in the heavens bears to the ra» 


dius of the earth's annual path round the ſun; that is, as: 


240,000 to 81,000,000, or as 1 tO 2374» 


When the carth is at 4, the new moon is at a3 and 


in the ſeven days that the earth deſcribes the curve 1 2 

5 6 7, the moon, in accompanying the earth de- 
3 fo the curve ab; and is in her firſt quarter at 3 
When the earth is at . As the earth defcribes the 
ch ve B89 10 11 12 13 14, the moon deſeribes the 
curve be; and is at c, oppoſite to the fun, when the 
earth is at C. Whilſt che earth deſcribes the curve 
C 15 16 17-18 19 20 21 22, the moon deſcribes the 


curve cd; and is in her third quarter at 4 when the 


earth is at OD. Once more, whilſt the earth deſcribes 
the curve D 23 24 25 26 27 28 297 the moon deſcribes 
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the curve 4, and is again in conjunction at e with the 
fun when the carth is at I, between the 29th and zoth 
day of the moon's age, accounted by the numeral figures 
from the new moon at 4. In deſcribing the curve abc, 
the moon goes round the progrethve earth as really as it 
ſhe had kept in the dotted e rele 4, and the earth conti- 
nued immoveable in the centre of that circle. 

And thus we ſee, that alihough the moon goes round 
the earth in a circle, with re'pect to the earth's centre, 
her real path in the heavens is not very different in ap- 
pearance from the earth's path, To ſhew that the moon's * 

ath is concave to the ſun, even at the time of change, 
it 7 carried on a little farther into a ſecond lunation, as 
to /. 

The moon's abſolute motion from her change to her 
firſt quarter, or from a to 6, is ſo much flower than the 
earth's, that ſhe falls 240 thouſand miles (equal to the 
ſemidiameter of her orbit) behind the earth at her firlt 
quarter in 6, when the earth is in B; that is, ſhe falls 
back a ſpace equal to her diſtance from the earth. From 
that time her motion is gradually accelerated to her op- 
poſition or full at c, and then ſhe is come up as far as 
the earth, having regained what ſhe Joſt in her firit quar- 
ter from a to b. From the full to the laſt quarter at 4, 
her motion continues accelerated, ſo as to be juſt as far 
before the carth at D, as ſhe was behind it at her firſt 
2 in 6, But, from d to e her motion is retarded 
o, that ſhe loſes as much with reſpect to the earth as is 
equal ro her diſtance from it, or to the ſemidiameter of 
her orbit; and by that means ſhe comes to , and is 
then in conjunction with the ſun, as ſeen from the earth 
at E. Hence we find, that the moon's abſolute motion 
is flower than the earth's from her third quarter to her 
firſt ; and ſwifter than the earth's from her brit quarter 
to her third: Her path being leſs curved than the earth's 
in the former cafe, and more in the latter. Yet it is (till 
bent the ſame way towards the ſun; for if we imag ne 
the concavity of the earth's orbit to be meaſured by 
the length A a perpendicular line &, let down from the 
earth's place upon the ſtraight line 42d at the full of the 
moon, and connecting the places of the carth at the end 
of the moon's» fult and third quarters, that length will 
be about 640 thoufand miles; and the moon, when new, 
only approaching nearer to the ſun by 240 thouſand 
miles than the earth is, the length of the perpendicular 
let down from her place at that time upon the ſame 
{traight line, and which ſhews the concavity of that part 
of her path, will be about 400 thouſand miles. 

The moon's path being concave to the ſun throughout, 
demoftrates that her gravity towards- the ſun, at her 
con junction, exceeds her gravity towards the earth, 
Add if we conſider that the quantity of matter in the ſun 
is almoſt 230 thouſand times as great as the quantity of 
matter in the carth, and that the attraction of each body 
diminiſhes as the ſquare of the diſtance from it inereaſes, 
we ſhall ſoon fmd, that the point of equal attraction be- 
tween the earth and the. ſun is about 50 thouſand miles 
nearer the earth than the moon is at her change. It may 
now appear ſurpriſing, that the moon does not abandon 
the carth when ſhe is between it and the fun, becauſe 
ſhe is conſiderably more attracted by the ſun than by the 
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earth at that time. But this difficulty vaniſhes when 


we conſider, that a common impulſe on any ſyſtem of 
bodies affects not their relative motions; but that they 


will continue to attract, impel, or circulate round one an- 
other, in the ſame manner as if there was no ſuch im- 
pulſe. The moon is ſo near the earth, and both of them 
ſo far from the ſun, that the attractive power of the ſun 
may be conſidered as equal on both; and therefore, the 
moon will continue to circulate round the earth in the 
fame manner as if the ſun did not attract them at all; 
like bodies in the cabbin of a ſhip, which move round, 
or impel one another, in the ſame manner when the ſhip 
is under fail, as when it is at reſt, becauſe they are all 
equally affected by the common motion of the ſhip. If 
by any other cauſe, ſuch as the near approach of a comet, 
the moon's diſtance from the earih ſhould happen to be 
ſo much increaſed, that the difference of their gravita- 
ting forces towards the ſun ſhould exceed that of the 
moon towards the earth ; in that caſe, the moon, when 
in conjunction, would abandon the carth, and be either 
drawn into the ſun, or comet, or circulate round a- 
bout it, | 

The curves which Jupiter's ſatellites deſcribe, are all 
of different ſorts from the path deſcribed by our moon, 
although theſe ſatellites go round Jupiter, as the moon 
goes round the earth, In Plate XLIII. fig. 3. let 
ABCDE, &c. be as much of Jupiter's orbit as he de- 
ſcribes in 18 days from A to J; and the curves abcd 
will be the paths of his four moons going round him in 
his progreſſive motion. 

Now let us ſuppoſe all theſe moons to ſet out from a 
conjunction with the ſun, as ſeen from Jupiter at 4; 
then his firſt or neareſt moon will be at a, his ſecond at 
b, his third at c, and his fourth at 4. At the end of 
24 terreſtrial hours after this conjunction. Jupiter has 
moved to B, his fir{t moon or ſatellite has deſcribed the 
curve 41, his ſecond the curve bi, his third ei, and his 
fourth 41. The next day, when Jupiter is at C, his 
fir't ſarell.te has deſcribed the curve a2, from its con- 


junction, his ſecond the curve 52, his third the curve cz, 


and his fourth the curve 42, and ſo on, The numeral 
figures under the capital letters ſhew Jupiter's place in his 
path every day for 18 days, accounted from 4 to 7; 
and the like figures et to the paths of his ſatellites, ſhew 
where they are at the like times. The firſt ſatellite, al- 
moſt under C, is ſtationary at + as ſeen from the ſun; 
and retrograde from + to 2: at 2 it appears ſtationary 
again, and thence it moves forward until it has paſt 3, 
and is twice ſtationary, and once retrograde, between 3 
and 4. The path of this ſatellite interſects itſelf every 
424 hours, making ſuch loops as in the diagram at 
23579 10 12 14 16 18, a little after every con- 
junction. The ſecond ſatellite 4, moving (lower, barely 
croſſes its path every 3 days 13 hours; as at 4 7 11 
14 18, making only five loops and as many conjunctions 
in the time that the firſt makes ten. The third ſatellite 
c moving (till flower, and having deſcribed the curve 
c 123 456% comes to an angle at 7 in con- 
bee with the ſun at the end of 7 days 4 hours; and 
o goes on to deſcribe fuch another curve 7 8 9 10 11 
12 13 14, and is at 14 in its next conjunction. The 


ſourth ſatellite 4 is always progreſſive, making neither 
loops nor angles in the heavens ; but comes to its next 
conjunction at e between the numeral figures 16 and 17, 
or in 16 days 18 hours. In order to have a tolerably 
good figure of the paths of theſe ſatellites, take the 
tollowing method. : | 

It appears by the ſcheme, that the three firſt ſatellites 
come almoſt into the ſame line or poſition every ſeventh 
day ; the firſt being only a little behind with the ſecond, 
ard the ſecond behind with the third. But the period of 
the fourth ſatellite is ſo incommenſurate to the periods of 
the other three, that it cannot be gueſſed at by the dia- 
gram when it would fall again into a line of conjunction 
with them, between Jupiter and the ſun. And no won- 
der; for ſuppoſing them all to have been once in con- 
junction, it will require 3,08 7, 043,493,260 years to 
bring them in conjunction again. 

In Plate XLIV. fig. t. we have the proportions of the 
orbits of Saturn's five ſatellites, and of Jupiter's four, 
to one another, to our moon's orbit, and to the diſk of 
the ſun. S is the ſun; /M the moon's orbit, (the 
earth ſuppoſed to be at E;), 7 Jupiter; 12 3 4 the 
orbits of his four moons or ſatellites; Sat Saturn; and 
123 4 5 the orbits of his five moons. | Hence it ap- 
pears, that the ſun would much more than fill the whole 
orbit of the moon; for the ſun's diameter is 463,000 
miles, and the diameter of the moon's orbit only 
480,000. In proportion to all theſe orbits of the ſatel- 
htes, the radius of Satura's annual orbit would be 214 
yards, of Jupiter's orbit 113, and of the earth's 23, 
taking them in round numbers, 


Cnae. XIV. The Phenomena f the Harveſt- 
moon explained by a common Globe: The 
years in which the Harveſt-mcons are leaſt 
and moſt beneficial from 1751, to 1861. 
The long Duration of Moon-light at the 


* 


Poles in Winter. | 


Ir is generally believed that the moon riſes about 48 
minutes later every day than on the preceding; but ths 
is true only with regard to places on the equator. In 
places of conſiderable latitude there is a remarkable dif- 
ference, eſpecially in the harveſt time; with which far- 
mers were better acquainted than aſtronomers till of 
late; and gratefully aſcribed the early riſing of the full 
moon at that time of the year to the goodneſs of God, 
in ordering it ſo on purpoſe to give them an immediate 
ſupply of moon-light after ſun-ſet for their greater con- 
veniency in reaping the fruits of the earth. And indeed, 

In this inſtance of the harveſt-moon, as in many others 
diſcoverable by altronomy, the wiſdom and beneficence 
of the Deity is conſpicuous, who really ordered the 
courſe of the moon ſo, as to beſtow more or leſs light 
on all parts of the earth as their ſeveral circumſtances 
and ſeaſons render it more or leſs ſerviceable. About 
the equator, where there is no variety of ſeaſons, and 
the weather changes ſeldom, und at ſtated times, moon- 
light is not neceſſary for gathering ia the produce of the 

ground; 
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ground ; and there the moon riſes about 48 minutes 
ter every day or night than on the former, At con- 
ſiderable diſtances from the equator, where the weather 
and ſeaſons are more uncertain, the autumnal full moons 
riſe very ſoon after ſun-ſet for ſeveral evenings together. 
At the polar circles, where the mild ſeaſon is of very 
ſhort duration, the autumnal full moon riſes at ſun - ſet 
from the firſt to the third quarter. And at the poles, 
where the ſun is for half a year abſent, the winter full 
moons ſhins conſtantly without ſetting from the firſt to 
the third quarter. | 

It is ſoon ſaid that all theſe phenomena are owing to 
the different angles made by the horizon and different 
parts of the moon's orbit; and that the moon can be full 
but once or twice in a year in thoſe parts of her orbit 
which riſe with the leaſt angles. But to explain this 
ſubject intelligibly, we muſt dwell much longer upon it. 

The plane of the equinoctial is perpendicular to the 
earth's axis: and therefore, as the earth turns round 
its axis, all parts of the equinoctial make equal angles 
with the horizon both at riſing and ſetring ; fo that equal 
portions of it always riſe or - in equal times. Conſe- 
quently, if the moon's motion were equable, and in the 
equinoctial, at the rate of 12 degrees from the ſun every 
day, as it is in her orbit, ſhe would rife and ſet 4$ mi- 
nutes later every day than on the preceding : for 12 de- 

rees of the equinoCual riſe or ſet in 48 minutes of time 
in all latitudes, 

But the moon's motion is ſo nearly in the ecliptic, 
that we may conſider her at preſent as moving in it, 
Now the different parts of the ecliptic, on account of 
its obliquity to the earth's axis, make very different 
angles with the horizon as they riſe or ſet. Thoſe parts 
or ſigns which rile with the ſmalleſt angles ſet with the 
greateit, and vice ver/a. In equal times, whenever this 
angle is lealt, a greater portion of the ecliptic riſes than 
when the angle is larger; as may be ſeen by elevating the 
pole of a globe to any conſiderable latitude, and then 
turning it round its axis in the horizon. Conſequently, 
when the moon is in thoſe ſigns which riſe or ſet with the 
ſmalleſt angles, ſhe riſes or ſets with the leaſt difference 
of time; and with the greateſt difference in thoſe ſigns 
which rife or ſet with the greateſt angles, 

Bur, becauſe all who read this treatiſe may not be pro- 
vided with globes, though in this caſe it is requiſite to 
know how to uſe them, we (hall ſubſtitute the figure of 
a globe; (Plate XLIV. fig. 2.) in which FUP is the axis, 
Su the tropic of Cancer, LTrs the tropic of Ca- 
pricorn, EU the ecliptic touching both the trq- 
pics, which are 47 degrees from each other, and 44 the 
horizon. The equator, being in the middle between the 
rropics, is cut by the ecliptic in two oppoſſte points, 
which are the beginnings of Y Aries and & Libre, X 
is the hour - circle with its index, F the north pole of 
the globe elevated to a conſiderable latitude, ſuppoſe 40 
degrees abuve the horizon, and Y the fourth pole de- 
preſſed as much below it, Becauſe of the oblique poſi- 
tion of the ſphere in this latitude, the echpric hes the 
high elevation M above the horizon, making the 
angle X of 724 degrees with it when S Cancer 
is on the merichan, at which time £2: Libra ties in the 
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ealt, But let the globe be turned half round its axis: 
till 7 Capricorn comes to the meridian and Aries 
riſes in the eaſt, and then the ecliptic will have the low 
elevation NL above the horizon, making only an angle 
NUL of 261 degrees with it; which is 47 degrees leſs 
than the former angle, equal to the diſtance between the 
tropics, 

In northern latitudes, the ſmalleſt angle made by the 
ecliptic and horizon is when Aries riſes, at which time 
Libra ſets; the greateit when Libra riſes, at which time 
Aries ſets, From the rifing of Aries to the rifing of 
Libra, (which is twelve ſydereal hours), the angle in- 
creaſes ; and from the riſing of Libra to the riling of 
Aries, it decreaſes in the ſame proportion. By this ar- 
ticle and the preceding, it appears that the ecliptic riſes 
faſteſt about Aries, and loweſt about Libra. 

On the parallel of London, as much of the ecliptic 
riſes about Piſces and Aries in two hours as the moon 
goes through in ſix days; and theretore whiltt the moon 
is in theſe ſigns, the differs but two hours in riſing for 
ſix days together; that is, about 20 minutes later every 
day or night than on the preceding, at a mean rate. 
But in 14 days atterwards, the moon comes to Virgo and 
Libra, which are the oppoſite ſigns to Piſces and Aries; 
and then ſhe differs almoſt four times as much in riſing ; 
namely, one hour and about fifteen minutes later every 
day or night than the former, whilſt the is in theſe 
igns. 

All theſe things will be made plain by putting ſmall 
patches on the ecliptic of a globe, as far from one ano- 
ther as the moon moves from any point of the celeſtial 
ecliptic in 24 hours, which at a mean rate is 134 de- 
grees ; and then in turning the globe round, obſerve the 
riſing and ſetting of the patches in the horizon, as the 
index points out the different times in the hour-cirdle. 
A few of theie patches are repreſented by dots at © 1 
2 3. C on the ecliptic, which has the polition I TJ 
when Aries riſes in the eaſt; and by the dots © 1 2 2, Ce. 
when Libra rifes in the eaſt; at which time the ecliptic 
has the poſition EC; making an angle of 62 degrees 
with the horizon ia the latter cafe, and an angle of no 
more than 15 degrees with it in the former; tuppoting 
the globe rectified to the latitude of London. 

Having rectified the globe, turn it until the patch ar 
o. about the beginning of K Piſces in the halt LUZ of 
the ecliptic, comes to the eattern ſide of the horizon ; 
and then keeping the ball ſteady, fer the hour-index to 
XII. becauſe /4at hour may perhaps be more eaftly re- 
membered than any other. Then turn the globe round 
weltward, and in that time, ſuppoſe the patch © to have 
moved thence to 1, 124 degrees, whilit the earth turns 
once round its axis, and you will fre that 1 rifes only 
about 20 minutes later than o did on the day betore. 
Turn the globe round again, and in that time ſuppoſe the 
ſame patch to have moved from x to 2; and it will rife 
ooly 20 minutes later by the hourandex than im did at x 
on the day or turn before, At the end of the next turn, 
ſuppnle the patch to have gone from 2 to 3 at (, and it 
will rile 20 minutes later than it did eat 2, And fo on 


for fix turns, in which time there »:!! trarce be two 
hours difference : vor would there have been lo mich at 
6 = the 
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the 6 degrees of the ſun's motion in that time had been 
allowed for. At the firſt turn the patch riſes ſouth of 
the eaſt, at the middle turn due eaſt, and at the laſt turn 
north of the eaſt. 
: ſetting on the weltern fide of the horizon, which ſhews 
that the moon will be ſo much later of ſetting in that 
weck in which ſnhe moves through theſe two ſigns. The 
cauſe of this difference is evident ; for Piſces and Aries 
make only an angle of 15 degrees with the horizon when 
they riſe ; but they make an angle of 62 degrees with 
it when they ſet. As the ſigns Taurus, Gemini, Can- 
cer, Leo, Virgo, and Libra, riſe ſucceſſively, the angle 
increaſes gradually which they make with the horizon; 
and decreaſes in the ſame proportion as they ſer. And 
for that reaſon, the moon differs gradually more iu the 
time of her riſing every day whilſt ſhe is in theſe ſigns, 
and leſs in her ſetting : after which, through the other 
fix ſigns, viz. Scorpio, Sagittary, Capricorn, Aqua- 
rius, Piſces, and Aries, the riſing difference becomes 
leis every day, until it be at the Ilcaſt of all, namely, in 
Piſces and Aries. | f 

The moon goes round the ecliptic in 2 days 8 hours; 
but not from change to change in leſs than 29 days 12 
hours: ſo that ſhe is in Piſces and Aries at leaſt once in 
every lunation, and in ſome lunations twice. 

It the earth had no annual motion, the ſun would ne- 
ver appear to ſhift his place in the ecliptic. And then 
every new moon would fall in the ſame ſign and degree 
of the ecliptic, and every full moon in the oppoſite ; for 
the moon would go preciſely round the ecliptic from 
change to change, So that if the moon was once full 
in Piſces or Aries, ſhe would always be full when the 
came round to the ſame ſign and degree again. And as 
the full moon riſes at ſun-ſet (becauſe when any point of 
the ecliptic ſets, the oppoſite point riſes) ſhe would con- 
{tantly riſe within two hours of ſun-ſer, on the parallel 
of London, during the week in which ſhe were full. 
But in the time that the moon goes round the ecliptic 
trom any conjunction or oppoſition, the earth goes almoſt 
a ſign forward; and therefore the ſun will ſeem to go as 
far forward in that time, namely, 274 degrees; fo that 
the moon mult go 27% degrees more than round, and as 
much farther as the ſun advances in that interval, which 
is 2 degrees, before ſhe can be in conjunction with, or 
oppolite to, the ſun again. Hence it is evident, that 
there can be but one conjunction or oppoſition of the ſun 
and moon in a year in any particular part of the ecliptic. 
This may be familiarly exemplified by the hour and mi- 
nute-hands of a watch, which are never in conjunction or 
oppoſition in that part of the dial-plate where they were 
ſo laſt before. And indeed, if we compare the twelve 
hours on the dial-plate to the twelve ſigns of the ecliptic, 
the hour-hand to the ſun, and the minute-hand to the 
moon, we ſhall have a tolerably near reſemblance in mi- 
njature to the motions: of our great celeſtial luminarics, 
The only difference is, that whilſt the fun goes once 
round the ecliptic, the moon makes 124 conjunctious 
with lum: but whilft the hour hand goes round the dial: 
plate, the minute-hand makes only 1 1 conjunCtions with 
it ; becauſe the minute-hand moves flower in reſpect of 


the haut · hand than the moon does with regard to the ſun. 


But theſe patches will be 9 hours of 
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As the moon can never be full but when ſhe is oppo- 
ſite to the ſun, and the ſun is never in Virgo and Libra 
but in our autumnal months, it is plain that the moon 1s 
never full in the oppoſite ſigns, Piſces and Aries, but in 
theſe two months. And therefore we can have only two 
full moons in the year, which rife ſo near the time of 
ſun-ſer, for a week together, as above mentioned The 
former of theſe is called the harve/t-moor,, and the latter 
the hunter's meien. 

Here it will probably be aſked, Why we never ob- 
ſerve this remarkable riſing of the moon but in harveſt, 
ſince the is in Piſces and Aries twelve times in the year 
beſides ; and muſt then riſe with as little difference of 
time as in harveſt? The anſwer is plain: for in winter 
theſe ſigns riſe at noon ; and being then only a quarter 
of a circle diſtant from the ſun, the moon in them is in 
her ſirſt quarter: But when the ſun is above the horizon, 
the moon's riſing is neither regarded nor perceived. In 
ſpring theſe figns riſe with the ſun, becauſe he is then in 
them ; and as the moon changeth in them at that time of - 
the year, ſhe is quite inviſible. In ſummer they riſe a- 
bout midnight, and the ſun being then three ſigns, or a 
quarter of a circle before them, the moon is in them a- 
bout her third quarter; when riling ſo late, and giving 
but very little light, her riſing paſſes mobſerved. And 
in autumn, — ſigns, being oppoſite to the ſun, riſe 
when he ſets, with the moon in oppoſition, or at the 
full, which makes her riſing very conſpicuous. 

At the equator, the north and ſouth poles lie in the 
horizon; and therefore the ecliptic makes the ſame an- 
gle ſouthward with the horizon when Aries riſes, as it 
does northward when Libra riſes. Conſequently, as the 
moon at all the fore-mentioned patches riſes and ſets 
nearly at equal angles with the horizon all the year 
round, and about 48 minutes later every day or night 
than on the preceding, there can be no particular har- 
veſt· moon at the equator. 

The farther that any place is from the equator, if it be 
not beyond the polar circle, the angle gradually dimi- 
niſhes which the ecliptic and horizon make when Piſces 
and Aries riſe: And therefore, when the moon is in theſe 
ſigns ſhe riſes with a nearly proportionable difference 
later every day than on the former; and is for that rea- 
ſon the more remarkable about the full, until we come 
to the polar circles, or 66 degrees from the equator ; in 
which latitude the ecliptic and horizon become coincident 
every day for a moment, at the ſame ſydereal hour, (or 
3 minutes 56 ſeconds ſooner every day than the former), 
and the very next moment one half of the ecliptic, con- 
taimng Capricorn, Aquarius, Piſces, Aries, Taurus, 
and Gemini riſes, and the oppoſite half fets, There- 
fore, whilft the moon is going from the beginning of Ca- 
pricorn to the beginning of Cancer, which is almoſt 14 
days, ſhe riſes at the ſame ſydercal hour; and in autumn, 
jult at ſun-ſer, becauſe all that half of the ecliptic, in 
which the ſun is at that time, ſets at the ſame ſy- 
dereal hour, and the oppoſite half riſes; that is, 3 mi 
nutes 56 ſeconds, of mean folar time, ſooner every day 
than on the day before. So, whilſt the moon is going + 


fron Capricorn to Cancer, ſhe riſes earlier every day 
than on the preceding, contrary to what ſhe does at all 
| places 
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places between the polar circles. But, during the above 
fourteen days, the moon is 24 ſydereal hours later in 
ſetting ; for the ſix ſigns, which riſe all at once on the 
ealtern fide of the horizon, are 24 hours in ſetting 
on the weſtern ſide of it; as any one may ſee by ma- 
king chalk-marks at the beginning of Capricora and of 
Cancer, and then, having elevared the pole 664 degrees, 
turn the globe ſlowly round its axis, and oblerve the ri- 
ſing and ſetting of the ecliptic. As the beginning of 
Aries is equally diſtant from the beginning of Cancer 
and of Capricorn, it is in the middle of that half of the 
the ecliptic which riſes all at once. And when the ſun is 
at the beginning of Libra, he is in the middle of the o- 
ther half. Therefore, when the fun is in Libra, and 
the moon in Capricorn, the moon is a quarter of a cir- 
cle before the ſun; oppotite to him, and conſequently 
full in Aries, and a quarter of a circle behind him, when 
in Cancer, But when Libra rifes, Aries fets, and all 
that half of the ecliptic of which Aries is the middle ; 
and therefore, at that time of the year, the moon riſes 
at ſun-ſet from her firſt to her third quarter 

In northern latitudes, the autumnal full moons are in 
Piſces and Aries, and the vernal full moons in Virgo and 
Libra: In ſouthern latitudes juſt the reverſe. becauſe 
the ſeaſons are contrary, Burt Virgo and Libra rife at 
as ſmall angles with the horizon in ſouthern latitudes, as 
Piſces and Aries do in the northern; and therefore the 
harveit-moons are jult as regular on one fide of the equa- 
tor as on the other 

As theſe ſigns, which riſe with the leaſt angles, ſet 
with the greateſt, the vernal full moons differ as much 
in their times of riſing every night, as the autumnal full 
moons differ in their-times of ſerting ; and fect with as 
little difference as the autumnal full moons riſe; the one 
being in all caſes the reverte of the other. 

Hitherto, for the fake of plainnefs, we have ſuppoſed 
the moon to move in the ecliptic, from which the ſun 
never deviates. But the orbit in which the moon really 
moves is different from the ecliptic ; one half being ele. 


vated 54 degrees above it, and the other half as much 


depreſſed below it The moon's orbit therefore inter- 


ſects the ecliptic in two points diametrically oppoſite to 


each other; and theſe interſetions are called the mmn's 
nodes, So the moon can never be in the eclipric but 
when the is in either of her nodes, which is at leaſt 
twice in every courſe from change to change, and ſome- 
times thrice. For, as the moon goes almoſt a whole 
ſign more than round her orbit from change to change, if 
ſbe paſſes by either node about the time of change, ſhe 
will paſs by the other in about fourteen days after, and 


come round to the former node two days again before 


the next change. That node, from which the moon be- 


gin o aſcend northward, or above the ecliptic, in nor- 


thern latitudes, is called the aſcending node; and the o- 


ther, the I ſcending node ; becauſe the moon, when ſhe: 


paſſes by it, deſcends below the ecliptic outhward. 
The moon's oblique motion, with regard to the eclip- 
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tic, cauſes ſome difference in the times of her riſing and 
ſetting from what is already mentioned. For whilit the 
is narthward of the eclipric, the riſes ſooner and ſets 
later than if ſhe moved in the ecliptic; and when ſhe is 
ſouthward of the ecliptic, ſhe riſes later, and ſets ſooner. 
This difference is variable, even in the ſame ſigns, be- 
cauſe the nodes ſhift backward about 104 degrees in the 
ecliptic every y-ar; and fo go round it contrary to the 
order of ſigns in 18 years 225 days. 

When the aſcending node is in Aries, the ſouthern 
half of the moon's orbit makes an angle of 54 degrees 
leſs with the horizon than the ecliptic does, when A- 
ries riſes in northern latitudes: For which reaſon the 
moon riſes with leſs difference of time whilit the is in 
Piſces and Aries, than there would be if the kept in the 
ecliptic. But in 9 years and 112 days afterward, the 
deſcending node comes to Aries; and then the moon's 
orbit makes an angle 54 degrees greater with the hori- 
zon when Aries riſes, that the ecliptic does at that time; 
which cauſes the moon to riſe with greater difference 
of time in Piſces and Aries than if ſhe moved in the e- 
clipric. 

To be a little more particular ; when the aſcendivg node 
is in Aries, the angle is only 94 degrees on the parallel 
of London when Aries riſes. But when the deſcending 
node comes to Aries, the angle is 204 degrees; this oc- 
caſions as great a difference of the moon's rifing in the 
fame ſigns every 9 years, as there would be on two pa- 
rallels to 10} degrees from one another, if the moon's - 
courſe were in the ecliprie. 

As there is a complete revolution of the nodes in 18} 
years, there muſt be a regular period of all the varieties 
which can happen in the riſing and ferting of the moon 
during that time Bur this ſhifting of the nodes never 
affects the moon's riſing ſo much, even in her quickeſt 
deſcending lati ude, as not to allow us (till the benefit of 
her riſing nearcr the time of ſun-ſet for a few days toge- 
ther about the full in harvelit, than when the is full at a- 
ny other time of the vear. The following table ſhews 
in what years the harveſt-moons are leatt beneficial as to 
the times of ther riſing, and in what years moſt, from 
1751 to 1861, The column of years under the letter 
L are thoſe in which the harveſt-moons are leaſt of all 
beneficial becauſe they fall about the deſcending node; 
and thoſe under Mare the moſt of all beneficial, becauſe 
they fall about the aſcending node, In all the columns 
from N to 8, the harveſt-moons deſcend gradually in 
the lunar orbit, and riſe to leſs heights above the hori- 
on. From Sto N they aſcend in the ſame proportion, 
and riſe to greater heights above the horizon. In both 
the columns under 8, the harveſt-moons are in the loweſt 
part of the moon's orbit, that is, fartheſt ſouth of the 
eclipnc ; and therefore ſtay ſhorteſt of All above the ho- 
rixon; in the columns under N, juſt the reverſe. And, 
in both caſes, their riſing, though not at the ſame times, 
are nearly the ſame with regard to difference of time, as 
if the moon's orbit were coincident with the ecliptic. 

a Tears 


__ — —— es. ro ov — ns —— — — . — 


472 


nenne I 


Years in which the Harveſt-moons are leaſt beneficial. 


N L S 
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Tears in which they are moſt beneficial, 

8 M N 
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1798 1799 1800 1801 1802 1803 1804 1805 1806 
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1835 1836 1837 1838 1839 1840 1841 1842 1843 
1853 1854 i855 1856 1557 1858 1859 1860 1861 2 


At the polar circles, when the ſun touches the ſummer 


be below the horizon during that half of the year. 


rropic, he continues 24 hours above the horizon, and 24 
hours below it when he touches the winter tropic For 
the ſame reaſon, the full moon neither riſes in ſummer, 
nor ſets in winter, conſidering her as moving in the ec- 
lipttc, For the winter full moon being as high in the 
ecliptic as the ſummer ſun, mult therefore continue as 
long above the horizon; and the ſummer full moon being 
as low in the ecliptic as the winter ſun, can no more riſe 
than he does. But theſe are only the two full moons 
which happen about the tropics, tor all the others riſe and 
ſet. In ſummer, the full moons are low, and their (tay 
is ſhort above the horizon, when the nights are ſhort, 
and we have leaſt occaſion for moon-light ; In winter, 
they go high, and (tay long above the horizon, when the 
nights are long, and we want the greateſt quantity of 
moon-light, | 

Ar the poles, one half of the ecliptic never ſets, and 
the other half never riſes; and therefore, as the ſun is 
always half a year in deſcribing one half of the ecliptic, 
and as long in going through the other half, it is oatural 
to imagine that the ſun continues half a year together a- 
bove the horizon of each pole in its turn, and as long 
below it, rifing to one pole when he fects to the other. 
This would be exactly the caſe if there were no refrac- 
tion ; but by the atmoſphere's retracting the ſun's rays, 
he becomes viſible ſome days ſooner, and continues ſome 
days longer in fight than he would otherwiſe do: ſo that 
he appears above the horizon of either pole before he 
has got below the horizon of the other, And as he ne- 
ver goes more than 234 degrees below the horizon of 
the poles, they have very lictle dark night; it being twi- 
light there as well as at all other places till the tun be 
18 deprees below the horizon. The full moon being al- 
ways oppoſite to the ſun, can never be {een while the fun 
is above the horizon, except when the moon falls in the 
northern halt of her orbit; for whenever any point of 
the ecliptic riſes, the oppoſite point ſets, Therefore, as 
the ſun is above the horizon of the north pole from the 
2oth of March till the 23d of September, it is plain, 
that the moon, when full, being oppolite to the ſun, mult 


when the ſun is in the ſouthern half of the ecliptic, he 
never riſes to the north pole, during which halt of the 
year, every full moon happens in ſome part of the north- 
ern half of the ecliptic, which never ſets. Conſequent- 
ly, as the polar inhabitants never ſee the full moon in 
ſummer, they have her always in the winter, before, at, 
and after the full, ſhining for 14 of our days and nights. 
And when the ſun 1s at his greateſt depreſhon below the 
horizon, being then in Capricorn, the moon is at her 
firſt quarter in Aries, full in Cancer, and art her third 
quarter in Libra. And as the beginning of Aries is the 
riſing point of the ecliptic, Cancer the higheſt, and Li- 
bra the ſetting point, the moon riſes at her firſt quarter 
in Aries, is moſt clevated above the horizon, and full in 
Cancer, and ſets at the beginning of Libra in her third 
quarter, having continued viſible for 14 diurnal rotations 
of the earth. Thus the-poles are ſupplied one half of 
the winter time with conſtant moon-hght in the ſun's 
abſence; and only loſe ſight of the moon from her third 
to her firſt quarter, while the gives but very little light, 
and could be but of little, and ſometimes of no ſervice 
to them. A bare view of the figure (Plate XLIV. fig. 
3.) will make this plain; in which let S be the ſun, e 
the earth in ſummer when its north pole inclines to- 
ward the ſun, and E the earth in winter, when its north 
north pole declines from him. SEN and NTFS is the 
horizon of the north pole, which is coincident with the 
equator; and, in both theſe poſitions of the earth, 


V2} £ers is the moon's orbit, in which the goes round 


the earth according to the order of the letters abcd, 
ABCD. When the moon is at @, ſhe is in her third 
quarter to the carth at e, and juſt riſing to the north pole 
„; it b ſhe changes, and is at the greateſt height above 
the horizon, as the ſun likewiſe is; at c ſhe is in her firſt 
quarter, letting below the borizen; and is loweſt of all 
under it at 4, when oppoſite to the ſun, and her enlight- 
enced fide toward the earth. But then ſhe is full in view 
to the ſouth pole p, which is as much turned from the 
ſun as the north pole mclines towards him, Thus, in 
our {uramer, the movn is abort the horizon of the north 
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pole whilſt ſhe deſcribes the northern half of the eclip- 
tic n , or from her third quarter to her firſt; aud 
below the horizon during her progreſs through the ſouth- 
ern half S; higheſt at the change, moſt depreſſed 
at the full. Burt in winter, when the earth is at E, and 
its north pole declines from the ſun, the new moon at D 
is at her greateſt depreſhon below the horizon NS, and 
the full moon at B at her greateſt height above it, riſing 
at her firſt quarter A, and keeping above the horizon till 
ſhe comes to her third quarter C. At a mean ſtate ſhe 
is 234 degrees above the horizon at B and 6, and as 
much below it at D and d, equal to the inclination of 
the earth's axis F. SS and S, are, as it were, a ray 
of light proceeding from the ſun to the earth; and 
ſhews, that when the earth is at e, the ſun is above the 
horizon, vertical to the tropic of Cancer; and when the 
earth is at E, he is below the horizon, vertical to the 
tropic of Capricorn, 


CAF. XV. Of the Ebbing and Flowing 
of the Sea. 


* 


Tus cauſe of the tides was diſcovered by Kepler, 
who, in his /ntrodudtion to the Phyſics of the Heavens, 
thus explains it: “ The orb of the attractiag power, 
« which is in the moon, is extended as far as the earth, 
« and draws the waters under the torrid zone, acting 
upon places where it is vertical, inſenſibly on confined 
{eas and bays, but ſenſibly on the ocean, whoſe beds 
are large, and the waters have the liberty of recipro- 
„ cation; that is, of riſing and alling.“ And in the 
zoth page of his Lunar Aflronomy :—** But the cauſe 
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* of the tides of the ſea appears to be the bodies of the 


« ſun and moon drawing the waters of the fea.” This 
hint being given, Sir Ilaac Newton improved it, and 
wrote ſo amply on the ſubject, as to make the theory of 
the tides in a manner quite his own; by diſcovering the 
cauſe of their riſing on the fide of the earth oppolite to 
the moon, For Kepler belicved, that the preſence of 
the moon occaſioned an impulle which cauſed another in 
her abſence. 

The power of gravity diminiſhes as the ſquare of the 
diſtance increaſes; and therefore the waters (Plate 
XLIV. fig. 4.) at Z onthe ſide of the earth /BCDEFGH 
next the moon M are more attracted than the central 
parts of the earth Y by the moon, and the central parts 
are more attracted by her than the waters on the oppo- 
fire fide of the earth at ; and therefore the diſtance be- 
tween the earth's centre and tne waters on its ſurface 
under and vppoſite to the moon will be increaſed. For, 
let there be three bodies at H, G, and D, it they are 
all equally attracted by the body M, they will all move 
equally taſt roward it, their mutual diſtances from each 
other continuing the ſame. If the attraction of is 
unc qual, then that body which is molt ſtrongly attracted 
will move faſteſt, and this will increaſe its diſtance-from 
the other body. Therefore, by the Jaw of gravitation, 


A will attratt # more ſtrongly than it does 9, by which 
the diſtance between H and © will be increaſed, and a 
Numb. 20. 3 
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ſpectator on © will perceive H riſing higher toward Z. 
In like manner, 9 being more (trongly attracted than D, 
it will move farther towards M than D does; conſe- 
quently the diſtance between 9 and D will be increaſed, 
and a ſpectator on C, not perceiving his own motion, 
will ſee O receding farther from him towards n; all ct- 
fects and appearances being the ſame, whether D recedcs 
from ©, or © from D. 

Suppoſe now there is a number of bodies, as 
ABCDEFGH, placed round ©, fo as to form a flexible 
or fluid ring; then, as the whole is attracted towards 
M, the parts at H and D will have their diſtance 
from 9 iacreaſed ; whillt the parts at B and F, being 
nearly at the ſame diſtance from M as © is, theſe parts 
will not recede from one another, but rather, by the ob- 
lique attraction of M, they will approach nearer to ©. 
Hence the fluid ring will form itfelf into an ellipſe 
ZIBLnaKFNZ, whoſe longer axis-n2Z produced will 
paſs through M, and its ſhorter axis F will terminate 
in Band F. Let the ring be ſilled with bodies, ſo as to 
form a fluid ſphere round ; then, as the whole moves 
toward M, the fluid ſphere being lengrhened at Z and 
n, will aſſume an oblong or oval form. If M is the 
moon, © the earth's centre, {BCDEFCGH the ſea co- 
vering the earth's ſurface, it is evident, by the above 
reaſoning, that whilit the carth by its gravity falls to- 
ward the moon, the water directly below her at A will 
ſwell and riſe gradually towards her; alſo the water at 
D will recede from the centre, (ſtrictly ſpeaking the cen- 
tre recedes from D). and rite on the oppoſite fide of the 
earth, whilſt the water at H and F is depreſſed, and falls 
below the former level. Hence, as the earth turas round 
its axis from the moon to the moon again in 2441 hours, 
there will be two tides of flood and two of ebb in that 
time, as we find by experience. 

As this explanation of che ebbing and flowing of the 
ſea is deduced from the earth's conttantly falling toward 
the moon by the power of gravity, ſome may ſin a dif- 
ficulty in conceiving how this is poſhible, when the moon 
is full, or in oppoſition to the fun, fince the earth te- 
volves about the ſun, and muſt continually fall towards 
it, and therefore cannot tall contrary ways at the ſame 
time; or if the earth is conſtantly falling towards the 
moon, they muſt come together at laſt, To remore this 
difficulty, let it be conſidered, that it is not the centre 
of the earth that deſcribes the annual orbit round the 
ſun, but the common centre of gravity of the carth and 
moon together: and that whillt the earth is moving 
round the ſun, it alſo deſcribes a circle round that centre 
of gravity, going as many times round it in one revoly- 
tion about the fun as there are lunations or courſes of 
the moon round the carth in a year; and therefore the 
earth is conſtantly falling towards the moon from a tan- 
gent to the circle it deſcribes round the faid comman 
centre of gravity, In Plate XLV. fig. 1. let be the 
moon, 7 part of the moon's orbit, and C the centre 
of gravity of the earth and moon; whillt the moon goes 
round her orbit, the centre of the carth deſcribes the 
circle g-4 round C, to which circle ga# is a tangent ; 
and therefore when the moon has gone from M to a lit- 
tle palt V, the carth has moved fromgto e; and in that 
6 D time 
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time has fallen towards the moon, from the tangent at a 
to e, and fo round the whole circle, 

The ſun's influence in raiſing the tides is but ſmall in 
compariſon of the moon's : For though the earth's dia- 
meter bears a conſiderable proportion to its diſtance from 
the moon, it is next to nothing when compared with the 
diſtance of the ſun. And therefore, the difference of 
the ſun's attract on on the ſides of the earth under and 
oppoſite to him, is much leſs than the difference of the 
moon's attraction on the ſides of the carth under and 
oppoſite to her; and therefore the moon muſt raiſe the 
tides much higher than they can be raiſed by the ſun, 

On this theory, ſo far as we have explained it, the 
tides ought to be higheſt directly under and oppoſite to the 
moon; that is, when the moon is due north and ſouth. 
But we find, that in open ſeas, where the water flows free- 
ly, the moon M (Plate XLIV. fig. 4.) is generally paſt the 
north and ſouth meridian, as at y, when it is high water 
at Z und at n. The reaſon is obvious; for though the 
moon's attraction was to ceaſe altogether when ſhe was 
paſt the meridian, yet the motion of aſcent communi- 
cated to the water before that time would make it con- 
tinue to riſe for ſome time after; much more muſt it do 
ſo when the attraction is only diminiſhed : as a little im- 
pulſe given to a moving ball will cauſe it ſtil] to move 
Farther than otherwiſe it could have done. And as ex- 
perience ſhews, that the day is hotter about three in the 
«frcrnoon, than when the ſun is on the meridian, becauſe 
of the increment made to the heat already imparted. 

The tides anſwer not always to the x diſtance of 
the moon from the meridian at the ſame places, but are 
variouſly affected by the action of the ſun, which brings 
them on ſooner when the moon is in her firſt and third 
ae and keeps them back later when ſhe is in her 
econd and fourth; becauſe in the former caſe the tide 
raifed by the, ſun alone would be carlier than the tide 
raiſed by the moon, and in the latter caſe later. 

The moon goes round the earth in an elliptic orbit, 
and therefore the approaches nearer to the earth than her 
mean diſtance, and recedes farther from it, in every lu— 
nar month. When ſhe is neareſt, ſhe attracts ſtrongeſt, 
and ſo raiſes the rides moſt ; the contrary happens when 
ſhe is fartheſt, becauſe of her weaker attraction. 
both luminaries are in the equator, aad the moon in Pe- 
„iges, or at her leaſt diſtance from the earth, ſhe raiſes 
the tides higheſt of all, eſpecially at her conjunction and 
oppoſition ; both becauſe the equatoreal parts have the 
gicateſt centrifugal force from their deſcribing the largeſt 
circle, avd from the concurring actions of the ſun and 
moon. Ar the change, the attractive forces of the ſun 
and moon being united, they diminiſh the gravity of the 
waters under the moon, and their gravity on the op- 

lite fide is diminiſhed by means of a greater centrifugal 
1 tg At the full, whilſt the moon raiſes the tide un- 
der and oppoſite to her, the ſun acting in the ſame line, 
zaiſes the tide under and oppoſite to him; whence their 


conjoint effect is the ſame as at the change; and in both, 


calcs, occalion what we call the /ſpring-tides. Nut at 
the quarters, the ſun's action on the waters at O and 7 
(Plate XLV. fig. 2.) diminiſhes the effect of the moon's 
action on the waters at Z aud NN; fo that they tiſe a 


. ſouth latitude. 
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little under and oppoſite to the ſun at © and H, and fall 
as much under and oppolite to the moon at Z and N, 
making what we call the neap-tides, becauſe the ſun and 
moon then act croſs-wiſe to each other. But, ſtrictly 
ſpeaking, theſe tides happen not till ſome time after ; be- 
cauſe in this, as in other caſes, the actions do not pro- 
duce the greateſt effect when they are at the ſtrongeſt, 
but ſome time afterward, 

The ſun being nearer the earth in winter than in ſum- 
mer, is of courſe nearer to it in February and October 
than in March and September; and therefore the greateſt 
tides happen not till ſome time after the autumnal equi- 
nox, and return a little before the vernal. | 

The ſea being thus put in motion, would continue to 
ebb and flow for ſeveral times, even though the ſun and 
moon were annihilated, or their influence ſhould ceaſe : 
as if a baſon of water were agitated, the water would 
continue to move for ſome time after the baſon was left 
to ſtand ſtill, Or like a pendulum, which having been 
put in motion by the hand, continues to make ſeveral vi- 
brations without any new impulſe, 

When the moon 1s in the equator, the tides are e- 
qually higli in both parts of the lunar day, or time of the 
moon's revolving from the meridian to the meridian a- 
gain, which is 24 hours 48 minutes. But as the moon 
declines from the equator towards either pole, the tides 
are alternately higher and lower at places having north or 
For one of the higheſt elevations, which 
is that under the moon, follows her towards the pole to 
which ſhe is neareſt, and the other declines towards the 
oppoſite pole ; each elevation deſcribing parallels as far 
diſtant from the equator, on oppoſite ſides, as the moon 
declines from it to either fide; and conſequently, the 
parallels deſcribed by theſe elevations of the water ate 
twice as many degrees from one another, as the moon 
is from the equator z increaſing their diſtance as the 
moon increaſes her declination, till it be at the greateſt, 
when the ſaid parallels are, at a mean (tate, 49 degrees 
from one another : and on that day, the tides are moſt 
unequal in their heights, As the moon returns toward 
the equator, the parallels deſcribed by the oppoſite ele- 
vations approach towards each other, until the moon 
comes to the equator, and then they coincide, As the 
moon declines toward the oppoſite pole, at equal di- 
ſtances, each elevation deſcribes the ſame parallel in the 
other part of the lunar day, which its oppoſite elevation 
deſcribed before. Whilſt the moon has north declina- 
tion, the greateſt tides in the northern hemiſphere ate 
when ſhe is above che horizon; and the reverſe whillt 
her declination is ſouth, In Plate XLV. let NES 
be the earth, NCS its axis, EQ the equator, 7 
the tropic of Cancer, r, the tropic of Capricorn, 
ab the arctic circle, cd the antarctic, N the north pole, 
S the ſouth pole, M the moon, F and C the two emi- 
nences of water, whoſe loweſt parts are at @ and 4, 
(fig. 3.), at N and S, (fg. 4.), and at h and c, (fig. c.), 
always go degrees from the highett. Now when the 
moon is in her greateſt north declinatica at /, the 
higheſt elevation C under her, is on the tropic of Can- 
cer, 7 S, and the oppoſite elevation F on the tropic of 
Capricorn rs ; and theſe two eleyations deſcribe the tro- 
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pics by the earth's diurnal rotation. All places in the 
northern hemiſphere EM have the higheſt tides when 
they come into the poſition 5232, under the moon; 
and the loweſt tides whea the earth's diurnal rotation 
carries them into the poſition 7E, on the ſide oppoſite 
to the moon; the reverſe happens at the ſame time in 
the ſouthern hemifphere ES, as is evident to fight. 
The axis of the tides aCd has now its poles a and d (be- 


ing always 90 degrees from the higheſt elevations) in the 


arctic and antarctic circles; and therefore it is plain, 
that at theſe circles there is but one tide of flood, and 
one of ebb, in the lunar day, For, when the point @ 
revolves half round to 5, in 12 lunar hours, it has a tide 
of flood; but when it comes to the ſame point @ again 
in 12 hours more, it has the loweſt ebb, 2 4a. days 
afterward, the moon A comes to the equinoctial circle, 
and is over the equator EQ, when both elevations de- 
ſcribe the equator ; and in both hemiſpheres, at equal 
diſtances from the equator, the rides are equally high in 
both parts of the lunar day. The whole phenomena be- 
ing reverſed, when the moon has ſouth declination, to 
what they were when her declination was north, require 
no farther deſcription. 

In Plate XLV. fig. 3. 4. 5. the earth is ortho- 
graphically projected on the plane of the meridian; but 
in order to deleribe a particular phenomenon, we now 
project it on the plane of the ecliptic. In the ſame Plate 
fig. 2. let H be the earth and fea, FED the equa- 
tor, T the tropic of Cancer, C the arctic circle, P the 
north pole, and the curves 1 2 3, Cc. 24 meridians, or 
hour-circles, inter ſecting each other in the poles; AG M 
is the moon's orbit, S the Sun, M the moon, Z the 
water elevated under the moon, and & the oppoſite e- 
qual elevation. As the loweſt parts of the water are al- 
ways yo degrees from the higheſt, when the moon is in 
either of the tropics, (as at %), the elevation Z is on 
the tropic of Capricorn, and the oppoſite elevation NV on 
the tropic of Cancer, the low-water circle HC9 touches 
the polar circles at C; and the high - water circle ETG 
goes over the poles at P, and divides every parallel of 
latitude into two equal ſegments. In this caſe the tides 
upon every parallel are alternately higher and lower; but 
they return in equal times: "The point 7, for example, 
on the tropic of Cancer, (where the depth of the tide is 
repreſented by the breadth of the dark thade), has a 
ſhallower tide of flood at T than when it revolves half 
round from thence to 6, according to the order of the 
numeral figures ; but it revolves as ſoon from 6 to T as 
it did from T to 6, When the moon is in the equi- 
noctial, the elevations Z and IV are transfcrred to the 
equator at © and , and the high and low-water circles 
are got into each other's former places; in which caſe 
the tides return in unequal times, but are equally high in 
both parts of the lunar day: for a place at 1 (under D) 
revolving as formerly, goes ſooner from 1 to 11, (un- 
der F), than from 11 to 1, becauſe the parallel it de- 
ſcribes is cut into uncqual ſegments by the high-water 
circle HCO : bur the points 1 and 11 being equidiltant 
from the pole of the tides at C, which is directly under 
the pole of the moon's orbit MCA, the clevations ate e- 
qually high in both parts of the day, 


And thus it appears, that as the tides are governed 
by the moon, they mult turn on the axis of the moon's 
orbit, which is inclined 234 degrees to the earth's axis 
at a mean tate : and therefore the poles of the tides muſt 
be ſo many degrees from the poles of the earth, or in 
oppoſite points of the polar circles, going round cheſe 
circles in every lunar day. It is true, that, according to 
Plate XLV. fig. 4. when the moon is vertical to the 
equator ECA, the poles of the tides ſeem to fall in with 
the poles of the world & and S: but when we conſider 
that FHG is under the moon's orbit, it will appear, that 
when the moon is over H, in the tropic of Capricorn, 
the north pole of the tides (which can be no more than- 
9o degrees from under the moon) muſt be at c in the 
arctic circle, not at V, the north pole of the earth; 
and as the moon aſcends from H to C in her orbit, the 
north pole of the tides muſt ſhift from c to @ in the 
arctic circle, and the ſouth pole as much in the antarctic. 

It is not to be doubted, but that the earth's quick 
rotation brings the poles of the tides nearer to the poles 
of the world, than they would be it the earth were at 
reſt, and the moon revolved about it only once 4 month; 
for otherwiſe the tides would be more unequal in their 
heights, and times of their returns, than we find they 
are, But how near the earth's rotation may bring the 
poles of its axis and thoſe of the tides together, or how 
far the preceding tides may affe& thoſe which follow, ſo 
as to make them keep up nearly to the ſame heights, and 
times of ebbing and flowing, is a problem more fit to be 
folved by obſervation than by theory. 

Thoſe who have opportunity to make obſervations, 
and chuſe to ſatisfy themſelves whether the tides arc . 
really affected in the above manner by the different poſi- 
tions of the moon, elpecially as to the unequal times of 
their returns, may take this general rule tor knowing 
when they ought to be fo affected. When the carth's 
axis inclines to the moon, the northern tides, if not re- 
tatded in their paſſage through ſhoals and channels, nor af- 
ſected by the winds, ought to be greateſt when the moon 
is above the horizon, lealt when ſhe is below it, and quite 
the reverſe when the earth's axis declines from her; but, 
in both caſes, at equal intervals of time. When the carth's 
axis inclines fidewiſe to the moon, both tides are equally 
high, but they happen at unequal intervals of time. In 
every lunation the carth's axis inclines once to the moon, 
once from her, and twice fidewiſe to her, as it docs to 
the ſun every year ; becayſe the moon goes round the 
ecliptic every month, and the fun but once in a year. 
In — the earth's axis inclines towards the moon 
when new ; and therefore the day-tides in the north 
ought to be higheſt, and night-rides loweſt about the 
change; at the full the reverſe, At the quarters they 
ought to be equally high, but unequal in their returns ; 
becauſe the earth's axis then inclines ſidewiſe to the 
moon. In winter the phenomena are the ſame at full- 
moon as in ſummer at new. In autumn the earth's axis 
inclines fidewiſe to the moon when new and full; there- 
fore the tides ought to be equally high, and unequal in 
their returns at theſe times. At the firſt quarter the 
tides of flood ſhould be leaſt when the moon is above the 
horizon, greateſt when ſhe rs below it; and the reverſe 
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at her third quarter, In ſpring, the phenomema of the 
4ir{t quarter anſwer to thoſe of the third quarter in au- 
tumn; and vice verſa, The nearer any time is to ei- 
ther of theſe ſeaſons, the more the tides partake of the 
phenomena of theſe ſeuſons; and in the middle between 
any two of them the tides are at a mean ſtate between 
thoſe of both, 

In open ſeas, the tides riſe but to very ſmall heights 
in proportion to what they do in wide-mouthed rivers, 
opening in the direction of the ſtream of tide, For, in 
channels growing narrower gradually, the water is accu- 
mulared by the oppoſition of the contracting bank; like 
a gentle wind, little felt on an open plain, but ſtrong 
and briſk in a itreet ; eſpecially if the wider end of the 
ſtreet be next the plain, and in the way of the wind, 

The tides are fo retarded in their paſſage through dif- 
f:rent ſhoals and channels, and otherwiſe ſo variouſly af- 
fected bv ſtriking againit capes and headlands, that to 
different places they happen at all diſtances of the moon 
from the meridian ; conlequently at all hours of the 1u- 
nar day, The tide propagated by the moon in the Ger- 
man ocean, when ſhe is three hours paſt the meridian, 
takes 12 hours to come from thence to London-Bridge ; 
where it arrives by the time that a new tide is raiſed in 
the ocean. And therefore when the moon has north de- 
clination, and we ſhould expect the tide at London to be 
greateſt when the moon is above the horizon, we find 
it is leaſt; and the contrary when the has ſouth decli- 
nation. At ſeveral places it is high water three hours 
before the moon comes to the meridian 3 but that tide 
which the moon puſhes as it were before her, is only the 
tide oppoſite to that which was raiſed by her when ſhe 
was nine hours paſt the oppoſite meridian, 

There are no tides in lakes, becauſe they are generally 
ſo ſmall, that when the moon is vertical the attracts e- 
every part of them alike, and therefore, by rendering 
all the water equally light, no part of it can be raiſed 

_ higher than another, The Mediterranean and Baltic 
ſeas ſuffer very ſmall elevations, becauſe rhe inlets by 
which they communicate with the ocean are ſo narrow, 
that they cannot, in ſo ſhort a time, receive or diſcharge 
enough to raiſe or ſink their ſurfaces _— 

Air being lighter than water, and the ſurface of the 
atmoſphere being nearer to the moon than the ſurface 
of the ſea, it cannot be doubted that the moon raiſes 
much higher tides in the air than in the fea, And there- 
fore many have wondered why the mercury does not fink 
in the barometer when the moon's action on the particles 

of air makes them lighter as ſhe paſſes over the meridian, 
But we muſt conſider, that as theſe particles are ren- 
dered lighter, a greater number of them is accumulated, 
until the deficiency of gravity be made up by the height 
of the column ; and then there is an equilibrium, and 
conſequently an equal preſſure upon the mercury as be- 
fore; ſo that it cannot be affected by the aerial rides. 


Cu sr. XVI. Of Eclipfes : Their Number 
and Periods. A large Catalogue of ancient 
and modern Eclipſcs. 


'Evzxy planet and ſatellite is illuminated by the ſun ; 
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and caſts a ſhadow towards that point of the heavens 
which is oppoſe to the ſun, This ſhadow is nothing 
but a privation of light in the ſpace hid from the ſun by 
the opaque body that intercepts his rays, 

When the ſun's light is fo intercepted by the moon, 
that to any place of the earth the ſun appears partly or 
wholly covered, he is {aid to undergo an eclipſe; though, 
properly ſpeaking, it is only an eclipſe of that part of the 
earth where the moon's ſhadow or penumbra falls. 
When the earth comes between the Fn and moon, 
the moon falls into the earth's ſhadow; and, - having no 
light of her own, ſhe ſuffers a real eclipſe from the in- 
terception of the ſun's rays. When the ſun is eclipſed 
to us, the moon's inhabitants, on the ſide next the earth, 
ſee her ſhadow like a dark ſpot travelling over the earth, 
about twice as faſt as its equatoreal parts move, and the 
ſame way as they move, When the moon is in an e 
clipſe, the ſun appears eclipſed to her, total to all thoſe 
parts on which the earth's ſhadow falls, and of as long 
continuance as they are in the ſhadow, 

Thar the earth is ſpherical (for the hills take off no 
more from the roundneſs of the earth, than grains of 
duſt do from the roundneſs of a common globe) is evi- 
dent from the figure of its ſhadow on the moon; which 
is always bounded by a circular line, although the carth 
is inceſſantly turning its different ſides to the moon, and 
very ſeldom ſheus the ſame fide to her in different eclip- 
ſes, becauſe they ſeldom happen at the ſame hours. 
Were the earth inaped like a round flat plate, its ſhadow 
would only be circular when either of irs tides directly 
taced the moon; and more or leſs elliprical as the carth 
happened to be turned more or leſs obliquely towards the 
moon when ſhe is eclipſed The moon's different phaſes 

rove her to be round; for, as ſhe keeps (till the ſame 
ide towards the earth, if that ſide were flat, as it appears 
to be, ſhe would never be viſible from the third quarter 
to the firſt ; and from the firſt quarter to the third, ſhe 
would appear as round as when we ſay ſhe is full; be- 
cauſe, at the end of her firſt quarter, the ſun's light 
would come as ſuddenly on all her fide next the earth, 
as it does on a flat wall, and go off as abruptly at the 
end of her third quarter, 

If the earth and ſun were equally large, the earth's 
ſhadow would be infinitely extended, and all of the ſame 
bulk; and the planet Mars, in either of its nodes and 
oppoſite tothe ſun, would be eclipſed in the earth's ſhadow. 
Were the earth larger than the ſun, its ſhadow would in- 
creaſe in bulk the farther it extended, and would eclipſe the 
great planets Jupiter and Saturn, with all their moons, 
when they were oppoſite to the ſun, But as Mars, in 
oppoſnion, never falls into the earth's ſhadow, although 
he is not then above 42 millions of miles from the earth, 
it is plain that the earth is much lefs than the ſun; for 
otherwiſe its ſhadow could not end in a point at fo ſmall 
a diſtance, If the ſun and moon were equally large, the 
moon's ſhadow would go on to the earth with an equal 
breadth, and cover a portion of the earth's ſurface more 
than 2000 miles broad, even if it fell directly againſt the 
earth's centre, as ſeen from the moon; and much more if 
it fell obliquely on the earth: But the mvuon's ſhadow is 
ſeldom 150 miles broad at the earth, unleſs when it falls 

very 
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very obliquely on the earth, in total eclipſes of the ſun, 


Ia annular eclipſes, the moon's real ſhadow ends in a 


int at ſome diſtance from the earth. The moon's 
Fmall diſtance from the earth, and the ſhortneſs of her 
ſhadow, prove her to be leſs than the ſun. And, as the 
earth's ſhadow is large enough to cover the moon, if her 
diameter were three times as large as it is (which is evi- 
dent from her long continuance in the ſhadow when ſhe 
goes through its centre) it is plain, that the earth is much 
bigger than the moon. - 

Though all opaque bodies, on which the ſun ſhines, 
have their ſhadows, yet ſuch is the bulk of the ſun, and 
the diſtances of the planets, that the primary planers 
can never eclipſe one another. A primary can eclipſe 
only its ſecondary, or be eclipſed by it; and never but 
when in oppoſition or wo + rg with the ſun. The 
primary planets are very ſeldom in theſe poſitions, but 
the ſun and moon are ſo every month: Whence one may 
imagine, that theſe rwo luminaries ſhould be eclipſed e- 
very month. But there are few eclipſes in reſpec of the 
number of new and full moons; the reaſon of which we 
ſhall now explain. 

If the moon's orbit were coincident with the plane of 
the ecliptic, in which the earth always moves and the ſun 
appears to move, the moon's ſhadow would fall upon the 
earth at every change, and eclipſe the ſun to ſome parts 
of the earth. In like manner, the moon would go through 
the middle of the earth's ſhadow, and be eclipſed at eve- 
ry full; but with this difference, that ſhe would be totally 
darkened for above an hour and an half; whereas the ſun 
never was above four minutes totally eclipſed by the in- 
terpolition of the moon. But one half of the moon's 
orbit is elevated 54 degrees above the ecliptic, and the 
other half as much depreſſed below it; conſequently, the 
moon's orbit interſects the ecliptic in two oppoſite points 
called the moon's nodes, as has been already taken notice 
of, When theſe points are in a right line with the cen- 
tre of the ſun at new or full moon, the ſun, moon, and 
earth, are all in a right line; and if the moon be then 
new, her ſhadow falls upon the earth; if full, the earth's 
ſhadow falls upon her. When the fan and moon are 
more than 17 degrees from either of the nodes at the 
time of conjunction, the moon is then generally too high 
or too low in her orbit to caſt any part of her ſhadow 
upon the earth ; when the ſun is more than 12 deg. from 
either of the nodes at the time of full moon, the moon is 
generally too high or too low in her orbit to go thro* any 
part of the earth's ſhadow: And in both theſe caſes there 
will be no eclipſe. But when the moon is leſs than 17 de- 
grees from either node at the time of conjunction, her ſha- 
dow or penumbra falls more or leſs upon the earth, as ſhe is 
more or leſs within this limit. And when ſhe is leſs than 
12 degrees from either node at the time of oppoſition, ſhe 
goes through a greater or leſs portion of the earth's ſha- 
dow, as ſhe is more or leſs within this limit. Her orbit 
contains 360 degrees; of which 17, the limit of ſolar e- 
clipſes on either fide of the nodes, and 12, the limit of 
lunar eclipſes, are but ſmall portions : And as the fun 
commonly paſſes by the nodes but twice in a year, it is 
no wonder that we have ſo many new and full moons 
without eclipſes. 

To illuſtrate this, (Plate XLVI. fig. 1.) let ABCD 

Vor. I. No. 20. 3 


be the ecliptic, RSTU a circle lying in the ſame plane 
with the ecliptic, and M the moon's orbit, all thrown 
into an oblique view, which gives them an elliptical ſhape 
to the eye. One half of the moon's orbit, as V, is 
always below the ecliptic, and the other half XV above 
it. The points and X, where the moon's orbit inter- 
ſes the circle RSTU, which lies even with the eclipric, 
are the moon's nodes; and a right line, as XEV, drawn 
from one to the other, through the earth's centre, is the 
line of the nodes, which is carried almoſt parallcl to it- 
ſelf round the ſun in a year. 

If the moon moved round the earth in the orbit 
RSTU, which is coincident with the plane of the eclip- 
tic, her ſhadow would fall upon the earth every time ſhe 
is in conjunction with the ſun, and at every oppolition 
ſhe would go through the earth's ſhadow. Were this 
the caſe, the ſun would be eclipſed at every change, and 
the moon at every full, as already mentioned. 

But although the moon's ſhadow /V mult fall upon the 
earth at a, when the earth is at E, and the moon in con- 
junction with the ſun at #, becauſe ſhe is then very near 
one of her nodes; and at her oppoſition » ſhe muſt go 
through the earth's ſhadow J, becauſe ſhe is then near 
the other node; yet, in the time that ſhe goes round the 
earth to her next change, according to the order of the 
letters X, the earth advances from E to e, accord- 
ing to the order of the letters EFCH, and the line of 
the nodes EA being carried nearly parallel to itſelf, 
brings the point / of the moon's orbit in conjunction 
with the ſun at that next change; and then the on 
being at /, is too high above the ecliptic to caſt her ſha- 
dow on the earth: And as the earth is itill moving for- 
ward, the moon at her next oppoſition will be at g, too 
far below the ecliptic to go through any part of the 
earth's ſhadow; for by that time the point g will be at a 
conſiderable diſtance from the earth as ſeen from the ſun, 

When the earth comes to F, the moon in conjunction 
with the ſun Z is not at 4 in a plane coincident with 
the ecliptic, but above it at Tin the higheſt part of ber 
orbit: and then the point þ of her ſhadow © goes far a- 
bove the earth (as in fig. 2. which is an edge view of 
fig. 1.) The moon, at her next oppoſition, is not at 8 
(hg. 1.) but at V., where the carth's ſhadow goes far a- 
bove her (as in 6g. 2.) In both theſe caſes the line of 
the nodes FA (fig. 1.) is about yo degrees from the 
fun, and both Juminaries are as far as poſſible from the 
limits of the eclipſes. 

When the earth has gone half round the ecliptic from 
E to C, the line of the nodes A is nearly, if not ex- 
actly, directed towards the fun at Z; and then the new- 
moon / caſts her ſhadow P on the earth C; and the 
full moon / goes through the earth's ſhadow L ; which 
brings on eclipſes again, as when the certh was at F. 

When the earth comes to H, the new moon falls not 
at in a plane coincident with the ecliptic CD, but at 
in her orbit below it; and then her ſhadow & (ſee 
fig. 2.) goes far below the earth. Ar the next fall the 
is not at 9 (fig. 1.) but at I in her orbit 54 deprees a- 
bove g, and at her greateſt height above the eclipric CD ; 
being then as far as poſſible, at any oppoſition, from the 
earth's ſhadow , as in fig. 2. 

So, when the carth is at F and G, the moon is abour 
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her nodes at new and full; and in her greateſt north 
and ſouth declination (or latitude, as it is generally call- 
ed) from the ecliptic at her quarters: But when the 
earth is at For V, the moon is in her greateſt north and 
ſouth declination from the ecliptic at new and full, and 
in the nodes about her quarters, 

The point X where the moon's orbit croſſes the e- 
cliptic, is called the aſcending node, becauſe the moon 
aſcends from it above the ecliptic : And the oppoſite 
point of interſection // is called the deſcending node, be- 
cauſe the moon deſcends from it below the ecliptic. 
When the moon is at Tin the higheſt point of her orbit, 
ſhe is in her greateſt north latitude; and when ſhe is at 
in the lowelt point of her orbit, ſhe is in her greateſt 
ſouth latitude. 

If the line of the nodes, like the earth's axis, was car- 
ried parallel to itſelf round the ſun, there would be juſt 
half a year between the conjunctions of the ſun and 
nodes. Burt the nodes ſhift backward, or contrary to the 
earth's annual motion, 194 deg, every year; and therefore 
the ſame node comes round to the ſun 19 days ſooner e- 
very year than on the year befo. e Conſequently, from 
the time that the aſcending node X (when the earth is at 
E) paſſes by the ſun as ſeen from the earth, it is only 
173 days (not half a year) till the deſcending node / 
paſſes by him. Therefore, in whatever time of the year 
we have eclipſes of the luminaries about either node, we 
may be ſure that in 173 days afterward we ſhall have e- 
clipſes about the other node. And when at any time of 
the year the line of the nodes is in the ſituation VGX, 
at the ſame time next year it will be in the ſituation 
rGs; the aſcending node having gone backward, that is, 
contrary to the order of ſigns, from X to , and the de- 
ſcending node from tor; each 194 deg. At this rate 
the nodes ſhift through all the ſigns and degrees of the 
ecliptic in 18 years and 225 days; in which time there 
would always be a regular period of eclipſes, if any 
complete number of lunations were finiſhed without a 
fraction. But this never happens; for if both the ſun 
and moon ſhould ſtart from a line of conjunction with 
either of the nodes in any point of the ecliptic, the fun 
would perform 18 annual revolutions and 222 degrees 
over and above, and the moon 230 lunations and 85 
deyrees of the 23 1ſt, by the time the node came round 
to the ſame point of the ecliptic again: So that the ſun 
would then be 138 degrees from the node, and the moon 
85 degrees from the ſun, 

But, in 223 mean lunations, after the ſun, moon, and 
nodes, have been once in a line of conjunction, they re- 
turn ſo nearly to the ſame ſtate again, as that the ſame 
node, which was in conjunction with the ſun and moon 
at the beginning of the firſt of theſe lunations, will be 
within 28" 12” of a degree of a line of conjunction with 
the ſun and moon again, when the laſt of theſe luna- 
tions is completed, And therefore, in that time there 
will be a regular period of eclipſes, or return of the ſame 
eclipſe, for many ages. In this period, (which was firit 
giſcovered by the Chaldeans), there are 18 Julian years 

11 days 7 hours 43 minutes 20 ſeconds, when the laſt 


day of February in leap-years is four times included: 
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But when it is five times included; the period conſiſts 
of only 18 years 10 days 7 hours 43 minutes 20 ſeconds. 
Conſequently, if to the mean time of any eclipſe, either 
of the ſun or moon, you add 18 Julian years 11 days 
7 hours 43 minutes 20 ſeconds, when the laſt day of Fe- 
bruary in lcap-years comes in four times, or a day leſs 
when it comes in five times, you will have the mean 
time of the return of the ſame eclipſe. 

Bur the falling back of the line, or conjunctions, or 
oppoſitions of the ſun and moon 28 12” with reſpe& to 
the line of the nodes in every period, will wear it out 
in proceſs of time; and after that, it will not return a- 
gain in leſs than 12492 years. — Theſe eclipſes of the 

un, which happen about the aſcending node, and begin 

to come in at the north pole of the earth, will go a little 
ſoutherly at each return, till they go quite off the earth 
at the ſouth pole ; and thoſe which happen about the de- 
ſcending node, and begin to come-in at the ſouth pole of 
the earth, will go a little northerly at each return, till 
at laſt they quite leave the earth at the north pole. 

To exemplify this matter, we ſhall firſt conſider the 
ſun's eclipſe, (March 21ſt old ſtyle, April iſt new ſtyle), 
A. D. 1764, according to its mean revolutions, without 
equating the times, or the ſun's diſtance from the node ; 
and then according to its true equated times. 

This eclipſe fell in open ſpace at each return, quite 
clear of the earth, even fince the creation, till A. D. 
1295, June 13th old ſtyle, at 12 h. 52 m. 59 ſec. f 
meridiem, when the moon's ſhadow firſt touched the 
earth at the north pole; the ſun being then 17 48 27 
from the a cending node,—In-each period fince that time, 
the ſun has come 28" 12” nearer and nearer the ſame 
node, and the moon's ſhadow has therefore gone more 
and more ſoutherly,—In the year 1962, July 18th old 
ſtyle, at 10 h. 36 m. 21 ſec, p. n. when the ſame eclipſe 
will have returned 38 times, the ſun will be only 24' 45” 
from the aſcending node, and the centre of the moon's 
ſhadow will fall a little northward of the earth's centre. 
At the end of the next following period, A D. 1980, 
July 28th old ſtyle, at 18 h. 19 m. 41 1 m. the ſun 
will have receded back 30 27” from the aſcending node, 
and the moon will have a very ſmall degree of ſouthern 
laritude, which will cauſe the centre of her ſhadow ta 
paſs a very ſmall matter ſouth of the earth's centre — 
After which, in every following period, the ſun will be 
28" 12” farther back from the aſcending node than in the 
period laſt before; and the moon's ſhadow will go (till 
farther and farther ſouthward, until September 12th 
old ſtyle, at 23 h. 46 m. 22 fcc. p. m. A. D. 2665; 
when the eclipſe will have compleated its 77th periodical 
return, and will go quite off the earth at the ſouth pole 
(the ſun being then 19* 55' 22” back from the node) 
and cannot come in at the north pole, ſo as to begin 
the ſame courſe over again, in leſs than 12492 years after» 
ward.—And (. h will be the caſe of cvery other eclipſe 
of the ſun: For, as there is about 18 degrees on each 
fide of the node within which there is à poſſibility of e- 
clipſes, their whole revolution goes through 36 degrees 
about that node, which, taken from 360 degrees, leaves 
remaining 324 degrees for the. ecliples to travel ir ex- 
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um, And as this 36 degrees is not gone through in 
2 than 77 periods, which takes up 1388 years, the 
remaining 324 degrees cannot be ſo gone through in 
leſs than 12492 years. For, as 36 is to 1388, ſo is 
324 to 12492. 

To illuſtrate this a little farther, we ſhall examine 
ſome of the molt remarkable circumſtances of the returns 
of the eclipſe which happened July 14th 1748, about 
noon, This eclipſe, after traverſing the voids of ſpace 
from the creation, at laſt began to enter the Terra Au- 
ſtralis Incognita about 88 years after the conqueſt, 
which was the laſt of king Stephen's reign ; every Chal- 
dean period it has crept more northerly, but was till in- 
viſible in Britain before the year 1622; when, on the 

oth of April, it began to touch the ſouth parts of Eng- 
Land about 2 in the afternoon; its central appearance ri- 
ſing in the American ſouth ſeas, and traverſing Peru and 
the Amazon's country, through the Atlantic ocean into 
Africa, and ſetting in the Ethiopian continent, not far 
from the beginning of the Red ſea. 

Its next viſible period was after three Chaldean revo- 
lutions in 1676, on the firſt of June, riſing central in the 
Atlantic ocean, paſſing us about ꝙ in the morning, with 
four digits eclipſed on the under limb, and ſetting in the 
gulf of Cochinchina in the Eaſt Indies, 

It being now near the ſolſtice, this eclipſe was viſible 
the very next return in 1694, in the evening; and in 
two periods more, which was in 1720, on the 4th of 
July, was ſeen about balf eclipſed jult after Powe?” and 
obferved both at Wirtemberg in Germany, and Pekin in 
China, ſoon after which it went off, 

Eighteen years more afforded us the eclipſe which fell 
on the 14th of July 1748 
+ "The next viſible return happened on July 25th 1766, 
in the evening, about four digits eclipſed ; and after two 
periods more, will happen on Auguſt 16th 1802, early in 
the morning, abour five digits, the centre coming from the 
north frozen continent, by the capes of Norway, through 
Tartary China and Japan, to the Ladrone iſlands, where 
it goes off. 

Again, in 1820, Auguſt 26th, between one and two, 
there will be another great eclipſe at London, about 10 
digits; but, happening ſo near the equinox, the centre 
will leave every part of Britain to the welt, and enter 
Germany at Emden, paſling by Venice, Naples, Grand 
Cairo, and ſet in the gulf of Baſſora near that city. 

It will be no more viſible till 1874, when five digits 
will be obſcured (the centre being now about to leave 
the carth) on September 28th. In 1892, the ſun will go 
down eclipſed in London; and again, in 1928, the paſ- 
ſage of the cenwe will be in the expanſum, though there 
will be two digits eclipſed at London, October the 31(t 
of that year, and about the year 2090 the whole pe- 
numbra will be wore. of; whence no more returns of 
this eclipſe can happen till after a revolution of 10 thou- 
ſand years. 
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From theſe remarks on the entire revolution of this 
ecliple, we may gather, that a thouſand years, more or 
leſs, (for there are ſome irregularities that may protr ct 
or lengthen this period 100 years), complete the whole 
terreſtrial phenomena of any ſingle ecliple : and fince 20 
periods of 54 years each, and about 33 days, compre- 
hend the entire extent of their revolution, it is evident, 
that the times of the returns will paſs through a circuit of 
one year and ten months, every Chaldean period being 
ten or eleven days later, and of the equable appearances, 
about 32 or 33 days. Thus, though this eclipſe hap- 

ns about the middle of July, no other ſubſequent ec- 
ipſe of this period will return till the middle of the ſame 
month again; but wear conſtantly each period 10 or 11 
days forward, and at laſt appear in winter, but then ir 
begins to ceaſe from affecting us. 

Another concluſion from this revolution may be 
drawn, that there will ſeldom be any more than two 
great eel pſes of the ſun in the interval of this period, 
and theſe follow ſometimes next return, and often at 
greater diſtances. That of 1715 returned again in 173 
very great; but this preſent eclipſe will not be great bf 
the arrival of 1820, which is a revolution of tour Chal- 
dean periods; ſo that the irregularities of their circuits 
muſt undergo new computa ions to aſkgn them exactly. 

Nor do all eclipſes come in at the fuurh pole: That de- 
pends altogether on the poſition of the lunar nodes, which 
will bring in as many from the expan/um one way as the 
other; and ſuch eclipſes will wear more ſoutherly by 
degrees, contrary to what happens in the preſent caſe. 

The eclipſe, for example, of 1736 in September, had 
its centre in the expanſum, and let about the middle of 
its obſcurity in Britain; it will wear in at the north pole, 
and in the year 2600, or thereabouts, go off into the 
expanſum on the ſouth ſide of the earth, 

The eclipſes therefore which happened about the cre- 
ation are little more than half way yet of their etherial 
circuit; and will be 3000 years before they enter the 
earth any. more. This grand revolution ſoems to have 
been intirely unknown to the ancients, 

It is particularly to be noted, that eclipſes- which have 
happened many centuries ago, will not be found by our 
preſent tables to agree exactly with ancient obſervations, . 
by reaſon of the great anomahes in the lunar motions ; 
which appears an inconteſtable demonſtration of the non“ 
eternity of the univerſe. For it ſeems confirmed by un- 
deniable proofs, that the moon now finiſhes her period in 
leſs time than formerly, and will continue, by the cen- 
tripetal law, to approach nearer and nearer the earthy, 
and to go {ooner and fooner round it: Nor will the cen- 
trifugal power. be ſufficient to compenſate the different 
gravitations of ſuch an aſſembl.ge of bodies as conſtitute 
the ſolar ſyſtem, which would come to run of iſclf, with- 
out ſome new regulation and adjuſtment of their original 
motions *,. 

We 


* There are tabs ancient eclipſer of the moon; recorded by Ptolemy from Hipparchus, which afford an undenis 


able proof of the moon's acceleration. 


The Art of theſe was obſerved at Babylon, Decem. 22d, in the year le. 


fore Chrift 383. when tle mon began 12 be eclipſed, about half an hour before the ſun reſe, and the eclipſe way 
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Me are credibly informed from the teſtimony of the 
ancients, that there was a total eclipſe of the ſun pre- 
dicted by Thales to happen in the fourth year of the 
48th Olympiad, either at Sardis or Miletus in Aſia, 
where Thales then reſided. That year correſponds to 
the 585th year before Chriſt ; when accordingly there 
happened a very ſignal eclipſe of the ſun, on the 28th of 
May, anſwering to the preſent 1oth of that month, cen- 
tral through North America, the ſouth parts of France, 
Italy, Cc. as far as Athens, or the iſles in the Ægean 
ſea; which is the fartheſt that even the Caroline tables 
carry it; and conſequently make it inviſible to any part 
of Alia, in the total character; though there are good rea- 
ſons to believe that it extended to Babylon, and went 
down central over that city. We are not however to 
'1mapine, that it was ſet before it paſt Sardis and the 
Aſiatic towns, Where the predictor lived; becauſe an in- 
viſible eclipſe could have been of no ſervice to demon- 
{trate his ability in aſtronomical ſciences to his country- 
men, as it could give no proof of its reality. 

For a farther illuſtration, Thucydides relates, That a 
ſolar eclipſe happened on a ſummer's day in the after- 
noon, in the firſt year of the Peloponneſian war, ſo 
great, that the ſtars appeared. Rhodius was victor in 
the Olympic games the tourth year of the ſaid war, be- 
ing alſo the fourth of the 87th Olympiad, on the 428th 
year before Chriſt. So that the eclipſe muſt have hap- 
pened in the 4311t year before Chriſt ; and by computa- 
tion it appears, that on the third of Auguſt there was a 
ſignal eclipſe which would have paſt over Athens, cen- 
tral about 6 in the evening, but which our preſent tables 
bring no farther than the ancient Syrtes on the African 

coalt, above 300 miles from Athens; which ſuffering in 
that caſe but ꝙ digits, could by no means exhibit the re- 
markable darkneſs recited by this hiſtorian ; the centre 
therefore ſeems to have paſt Athens about 6 in the even- 
ing, and probably might go down about Jeruſalem, or 
- near it, contrary to the conſtruction of the preſent tables. 
"Theſe things are only obviated by way of caution to 
the preſent aſtronomers, in re- computing ancient e- 
.cliples ; and they may examine the eclipſe of Ni- 
cias, fo fatal to the Athenian fleet; that which over- 
threw the Macedonian army, Cc. 
In any year, the number of eclipſes of both luminaries 
cannot be leſs than two, nor more than ſeven ; the moſt 
uſual number is four, and it is very rare to have more 
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than fix. For the ſun paſſes by both the nodes but once 
a- year, unleſs he paſſes by one of them in the beginning 
of the year ; and if he does, he will paſs by the ſame 
node again a little before the year be finiſhed ; becauſe, 
as cheſs points move 191 degrees backward every year, 
the ſun will come to either of them 173 days after the 
other. And when either node is within 17 degrees of 
the ſun at the time of new moon, the ſun will be e- 
clipſed. At the ſubſequent oppoſition, the moon will 


be eclipſed in the other node, and come round to the next 


conjunction again ere the former node be 19 degrees paſt 
the ſun, and will therefore eclipſe him again. -When 
three eclipſes fall about either node, the like-nymber ge- 
nerally falls about the oppoſite ; as the ſun comes to it 
in 173 days afterward; and fix lunations cantain but 
four days more. Thus, there may be two, eclipfes of 
the ſun, and one of the moon, about each of her nodes. 
But when the moon changes in either of the nodes, ſhe 
cannot be near enough the other node at the next full to 
be eclipſed; and in fix lunar months afterward ſhe will 
change near the other node: in theſe caſes there can be 
but two eclipſes in a year, and they are both of the ſun. 
. A longer period than the above mentioned, for com- 
paring and examining eclipſes which happen at long in- 
tervals of time, is 557 Years, 21 days, 18 hours, 30 mi- 
nutes, 11 ſeconds; in which time there ate 6890 mean 
lunations ; and the ſun and node meet again ſo nearly as 
to be but 11 ſeconds diſtant ; but then it is not the ſame 
eclipſe that returns, as in the ſhorter period above men- 
tioned, | 


A Liſt of Eclipſes, and hiſtorical Events, 
which happened about the ſame times, from 
RiccioLvs. | 


Before Car15T, 
754 | July 5 But, according to an old kalen; 
dar, this eclipſe of the ſun was on 
| the 21ſt of April, on which day the 
foundations of Rome were laid ; if 
we may believe Taruntius Fir- 
manus, | 

A total eclipſe of the moon. The 
Aſſyrian empire at an end; the Ba- 
| bylonian eſtabliſhed, 
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not over before the moon ſet : But, by moſt of our aſtronomical tables, the moon was ſet at Babylon half an hour 
before the eclipſe began; in which caſe, there could have been no poſſibility of obſerving it. The ſecond eclipſe was 
obſerved at Alexandria, Septem. 22d, the year before Chrift 201; where the moon roſe ſo muſh eclipſed, that 

e eel muſt have begun about half an hour before ſhe roſe : Whereas, by moſt of our tables, the beginning of 
this eclipſe was not till about 10 minutes after the moon roje at Alexandria. Had theſe eclipſas begun and ended 
awhile the ſun was below the horizon, eve might have imagined, that as the ancients had no certain way of He- 
* ſuring time, they might have been ſo far miſtaken in the hours, that e could not have laid any fire on the 

account given by them. But as, in the firſt eclipſe, the moon aua, ſet, and conſequently the ſun riſen, before it 
was over; and in the ſccond eclipſe the ſun was ſet, and the moon not riſen, till ſome time after it began ; theſe 
are ſuch circumſtances as. the obſervers could not poſſibly be miſtaken in. Mr Struyk, in the following catalogue, 
notwithRlanding the expreſs words of Ptolemy, puts down theſe two eclipſer as obſerved at Athens ; where they 
might have been ſren as abeve, without any acceleration of the moon's notion, Athens being 20 degrees weſt of 
Babylon, and ) degrees weft of Alexandria, 


An 
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Before Chriſt. 


May 28 An eclipſe of the ſan foretold 
| by Thales, by which a peace was 
brought about between the Medes 
and Lydians. 

An eclipſe of the moon, which 
was followed by the death of Cam- 
byſes. 

An eclipſe of the moon, which 
| was followed by the ſlaughter of 

the Sabines, and death of Valerius 
Publicola. 

An eclipſe of the ſun, The 
Perſian war, and the falling off of 
the Perſians from the Egyptians. 

An eclipſe of the moon, which 
was followed by a great famine at 
Rome ; and the beginning of the 
Peloponneſian war, 

A total eclipſe of the ſun. A 
comet and plague at Athens. 

A total eclipſe of the moon. 
Nicias with his ſhip deſtroyed at 
Syracuſe, 

An eclipſe of the ſun, The Per- 
ſians beat by Conon in a fſea-en- 
gagement, - 

A total eclipſe of the moon. 
The next day Perſeus, king of 
| Macedonia, was conquered by Pau- 
lus Emilius. 
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168 | June 21 


After Chriſt. 
59 | April An eclipſe of the ſun. This is 
reckoned among the prodigies, on 
account of the murder of Agrippi- 
nus by Nero, 

A total eclipſe of the ſun. A 
ſign that the reign of the Gordiani 
would not continue long, A fixth 
perſecution of the Chrilkians, 

An eclipſe of the ſun. The ſtars 
were ſeen, and the emperor Con- 
ſtantius died. 

A dreadful eclipſe of the ſun, 
And Lewis the Pious died within fix 
months after it, 

An eclipſe of the ſun, And Je- 
ruſalem taken by the Saracens, 

A terrible eclipſe of the ſun. 
| The ſtars were ſeen. A ſchiſm in 

the church, occaſioned by there be- 
ing three Popes at once. 


30 


April 


July 


Auguſt 2 
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We have not enumerated one half of Ricciolus's liſt of 
portentous eclipſes ; and for the ſame reaſon that he de- 
clines giving any more of them than what that liſt con- 
tains, namely, that it is molt diſagreeable to dwell any 
longer on ſuch nonſenſe : the ſuperſtition of the ancients 
may be ſeen by the few here copied. 

Eclipſes of the ſun are more frequent than of the moon, 

Vor. I. No. 21. 3 
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becauſe the ſun's ecliptic limits are greater than the 
moon's ; yet we have more viſible eclipſes of the moon 
than of the ſun, becauſe eclipſes of the moon are ſeen 
from all parts of that hemiſphere of the earth which is 
next her, and are equally great to each of thoſe parts; 
but the ſun's eclipſes are vilible only to that ſmall portion 
of the hemiſphere next him whereor. the mvon's thadow 
falls, 

The moon's orbit being elliptical, and the earth in one 
of its focuſes, ſhe is once at her leaſt diſtance from the 
earth, and once at her greateſt, in every lunation. 
When the moon changes at her leaſt diſtance from the 
earth, and ſo near the node that her dark ſhadow falls 
upon the earth, ſhe appears big enough to cover the 
whole diſk of the ſun from that part on which her ſha- - 
dow falls ; and the ſun appears totally eclipſed there tor 
ſome minutes: but hen the moon changes at her greateſt 
diſtance from the earth, and ſo near the node that ber 
dark ſhadow is directed towards the earth, her diameter 
ſubtends a leſs angle than the ſun's; and therefore the 
cannot hide his whole diſk from any part of the earth, 
nor does her ſhadow reach it at that time; and to the 
place over which the point of her ſhadow hangs, the 
eclipſe is annular, the tun's edge appearing like a lumi- 8 
nous ring all around the body ot the moon. When he 
change happens within 17 degrees of the node, and the 
moon at her mean diſtance from the earth, the point of 
her ſhadow juſt touches the earth, and ſhe eclipſeth the 
ſun totally to that ſmall ſpot whereon her ſhadow falls; 
but the darkneſs is not of a moment's continuance. 

The moon's apparent diameter, when largeſt, exceeds 
the ſun's, when leaſt, only 1 minute 38 ſeconds of a de- 
gree ; and in the greateſt ecliple of the ſun that can hap- 
pen at any time and place, the total darkneſs continues 
no longer than whilſt the moon is going 1 minute 38 fe- 
conds from the ſun in her orbit, which is about 3 mi- 
nutes and 13 ſeconds of an hour, 

The moon's dark ſhadow covers only a ſpot on the 
earth's ſurface, about 180 Engliſh miles broad, when 
the moon's diameter appears largeſt, and the ſun's leait ; 
and the total darkneſs can extend no farther than the 
dark ſhadow covers. Yet the moon's partial ſhadow or 
penumbra may then cover a circular ſpace 4900 nules ia 
diameter, within all which the ſun is more or leſs eclipſed, 
as the places are leſs or more diſtant from the centre of 
the penumbra. When the moon changes exactly in the 
node, the penumbra is circular on the carth at the mid- 
dle of the general eclipſe ; becauſe ar that time it falls 
perpendicularly on the earth's ſurface ; but at every o- 
ther moment it falls obliquely, and will therefore be el- 
liptical ; and the more fo, as the time is longer before or 
= the middle of the general eclipſe ; and then, much 
greater portions of the carth's ſurface are involved in the 
pcoumbra, | 

When the penumbra firſt touches the earth, the ge- 
neral eclipſe begins ; when it leaves the earth, the ge- 
neral eclipſe ends: from the beginning to the end the 
ſun appears eclipſed in ſome part of the catth or other, 
When the penumbra touches any place, the ecliple be- 
gins at that place, and ends when the penumbra leaves 
it, When the moon changes in the nude, the penumbra 
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goes over the centre of the earth's diſk as ſeen from the 
moon; and conſequently, by deſcribing the longeſt line 
poſſible on the earth, continues the longeſt upon it; 
namely, at a mean rate, 5 hours 50 minutes; more, if 
the moon be at her greateſt diſtance from the earth, be- 
cauſe ſhe then moves ſloweſt; leſs, if the be at her leaſt 
diſtance, becauſe of her quicker motion. 

To make ſeveral of the above and other phenomena 
plainer, (Plate XLVI. fig. 3.), let S be the fun, E the 
the earth, M the moon, and AMP the moon's orbit. 
Draw the right line Ve 12 from the weſtern fide of the 
ſun at VV, touching the weſtern fide of the moon at c, 
and the earth at 12: draw alſo the right line Vd 12 from 


the eaſtern fide of the ſun at V, touching the eaſtern ſide - 


of the moon at d, and the earth at 12 : the dark ſpace 
cet2d included between thoſe lines is the moon's ſha- 
dow, ending in a point at 12, where it touches the 
earth; becauſe in this caſe the moon is ſuppoſed to 
change at 7 in the middle between 4 the apogee, or 
farthelt point of her orbit from the earth, and P the 
perigee, or-neareſt point to it. For, had the point P 
been at M, the moon had been nearer the earth; and 
her dark ſhadow at e would have covered a ſpace upon it 
about 180 miles broad, and the ſun would bave been 
totally darkened, with ſome continuance : but had the 
op A been at M, the moon would have been 
arther from the earth, and her ſhadow would have 
ended in a point about e, and therefore the ſun would 
have appeared like a luminous ring all around the moon. 
Draw the right lines X44 and V Xcg, touching the 
contrary ſides of the ſun and moon, and ending on the 
earth at a and þ: draw alſo the right line SXM12, 
from the centre of the ſun's diſk, through the moon's 
centre, to the earth at 12; and ſuppoſe the two former 
lines WX 4h and VAcg to revolve on the line SXM12 as 
an axis, and their points @ and 6b will deſcribe the limits 
of the penumbra TT on the earth's ſurface, including 
the large ſpace 200 124; within which the ſun appears 
more or leſs eclipſed, as the places are more or 3-43 di- 
ſtant from the verge of the penumbra aob, 

Draw the right line y12 acroſs the ſun's diſk, perpen- 
dicular to SX V the axis of the penumbra : then divide 
the line y12 into twelve equal parts, as in the figure, for 
the twelve digits or equal parts of the ſun's diameter ; 
and, at equal diſtances from the centre of the penumbra 


at 12 (on the carth's ſurface YT) to its edge aob, draw 


twelve concentric circles, as marked with the numeral 
figures 1 2 3 4 Cc. and remember that the moon's mo- 
tion in her orbit AMP is from welt to eaſt, as from / 
to r. Then, 

To an obſerver on the earth at 5, the eaſtern limb of 
the moon at d ſeems to touch the weſtern limb of the ſun 


 «t I, when the moon is at M; and the ſun's eclipſe be- 


gins at ö, appearing as at A in Plate XLVII. bg. 1. at 
the left hand; but, at the ſame moment of abſolute time 
to an obſerver at à in Plate XLVI. fig. 3. the weltern 
edge of the moon at c leaves the eaſtern edge of the ſun 
at V, and the eclipſe ends, as at the right hand C, Plate 
XLVII. g. 1, At the very ſame inſtant, to all thoſe 
who live on the circle marked 1 on the earth E, in Plate 
XLVI. fig. 3. the moon M cuts off or darkens a twelfth 
gart of the. fro S, and eclipſes him one digit, as at 1 in 


Plate XLVII. fig. 1. : to thoſe who live on the circle 
marked 2 in Plate XLVI. fig. 3. the moon cuts off two 
twelfth parts of the ſun, as at 2 in Plate XLVII. 
fig. 1.; to thoſe on the circle 3, three parts; and fo on 
to the centre at 12 in Plate XLVI. fig. 3. where the 
ſun is centrally eclipſed, as at B in the middle of fig. 1. 
Plate XLVII, ; under which figure there is a ſcale of 
hours and minutes, to ſhew at a mean ſtate how long it 
is from the beginning to the end of a central eclipſe of 
the ſun on the parallel of London; and how many di- 
gits are eclipſed at any particular time from the beginning 
at A to the middle at B, or the end at C. Thus, in 16 
minutes from the beginning, the fun is two digits e- 
clipſed ; in an hour and five minutes, eight digits; and 
in an hour and 37 minutes, 12 digits. 

By Plate XLVI. fig. 3. it is plain, that the ſun is totally 
or centrally eclipſed but to a ſmall part of the earth at any 
time ; becauſe the dark conical ſhadow e of the moon 
M falls but on a ſmall part of the earth; and that the 
partial eclipſe is confined at that time to the ſpace in- 
cluded by the circle aob, of which only one half can be 
projected in the figure, the other half being ſuppoſed to 
be hid by the convexity of the earth E: and likewiſe, 
that no part of the ſun 1s eclipſed to the large ſpace YY 
of the earth, becauſe the mocn is not between the ſun 
and any of that part of the earth : and therefore to all. 
that part the eclipſe is inviſible, The earth turns eaſt- 
ward on its axis, as from g to h. which is the ſame way 
that the moon's ſhadow moves ; but the moon's motion 
is much ſwifter in her orbit from / to f: and therefore, 
although eclipſes of the ſun are of longer duration on 
account of the earth's motion on its axis than they would 
be if that motion was ſtopt, yet, in four minutes of time 
at moſt, the moon's ſwifter motion carries her dark ſha- 
dow quite over any place that i's centre touches at the 
time of greateſt obſcuration, The motion of the ſha- 
dow on the earth's diſk is equal to the moon's motion 
from the ſun, which is about 304 minutes of a degree 
every hour at a mean rate; but ſo much of the moon's 
orbit is equal to 304 degrees of a great circle on the 
earth; and therefore the moon's ſhadow goes 304 de- 
grees, or 1830 geopraphical miles on the earth in an 
hour, or 304 miles in a minute, which is almoſt four 
times as ſwift as the motion of a cannon ball. 

As ſeen from the ſun or moon, the earth's axis ap- 
pears differently inclined every day of the year, on ac- 
count of keeping its paralleliſm throughout its annual 
conrſe, In Plate XLVII. fig. 2. let EDON be the 
earth at the two equinoxes and the two ſolſtices, NS its 
axis, N the north pole, & the ſouth pole, #2 the e- 
quator, T the tropic of Cancer, t the tropic of Capri- 
corn, and ABC the circumference of the earth's en- 
lightened diſk as ſeen from the ſun or new moon at theſe 
times. The earth's axis has the poſition NES at the 
vernal equinox, lying towards the right hand, as ſeen 
from the ſun or new moon; its poles N and & being 
then in the circumference of the diſk ; and the equator 
and all its parallels ſeem to be (traight lines, becauſe 
their planes paſs through the obſerver's eye looking down 
upon the earth from the ſun or moon directly over E, 
where the ecliptic FG interſets the equator E. Ar the 
ſummer ſolſtice, the earth's axis has the polition _ 
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and that part of the ecliptic FG, in which the moon is 
then new, touches the tropic of Cancer T at D. The 
north pole M at that time inclining 234 degrees towards 
the ſun, falls ſo many degrees within the earth's en- 
lightened diſk, ho the ſan is then vertical to D, 
231 degrees north of the equator ; and the equator 
with all its parallels ſeem elliptic curves bending down- 
ward, or towards the ſouth pole, as ſeen from the ſun ; 
which pole, together with 234 degrees all round it, is 
hid behind the diſk in the dark hemiſphere of the earth, 
Art the autumnal equinox, the earth's axis has the po- 
ſition NOS, lying to the left hand as ſeen from the ſun 
or new moon, which are then vertical to O, where the 
ecliptic cuts the equator E. Both poles now lie in 
the circumference of the diſk, the north pole juſt going 
to diſappear behind it, and the ſouth pole juit entering 
into it; and the equator, with all its parallels, ſeem to 
be ſtraight lines, becauſe their planes paſs through the 
obſerver's eye, as ſeen from the ſun, and very nearly fo 
as ſeen from the moon. Ar the winter ſolſtice, the 
earth's axis has the poſition MVS; when its ſouth pole 
S inclining 234 degrees toward the ſun, falls 234 de- 
grees within the enlightened diſk, as ſeen from the ſun 
or new moon, which are then vertical to the tropic of 
Capricorn 7, 234 degrees ſouth of the equator ; and 
the equator, with all its parallels, ſeem” elliptic curves 
bending upward ; the north pole being as far hid be- 
hind the diſk in the dark hemiſphere, as the ſouth pole 
is come into the light. The nearer that any time of the 
year is to the equinoxes or ſolſtices, the more it partakes 
of the phenomena relating to them. 

Thus it appears, that from the vernal equinox to the 
autumnal, the north pole is enlightened ; and the equa- 
tor, and all its parallels, appear elliptical as ſeen from 
the ſun, more or leſs curved as the time is nearer to, or 
farther from, the ſummer ſolſtice; and bending down- 
wards, or towards the ſouth pole; the reverſe of which 
happens from the autumral equinox to the vernal. A 
little conſideration will be ſutficient to | convince the 
reader, that the earth's axis inclines towards the ſun at 
the ſummer ſolſtice ; from the ſun at the winter ſolſtice; 
and ſidewiſe to the ſun at the equinoxes; but towards 
the right hand, as ſeen from-the 9 at the vernal-equi- 
nox ; and towards the left hand at the autumnal. From 
the winter to the ſummer ſolſtice, the carth's axis in- 
clines more or leſs to the right hand, as ſeen from the 
ſun ; and the contrary from the ſummer to the winter 
ſolitice. 

The different poſitions of the earth's axis, as ſcen 
from the ſun at different times of the year, affect ſolar 
ecliples greatly with regard to particular places; yea, fo 
far as would make central eclipſes which fall at one time 
of the year inviſible if they fell at another, even though 
the moon ſhould always change in the nodes, and at the 
ſame hour of the day; of which indefinitely various af- 
fections, we ſhall only give examples for the times of the 
equinoxes and ſolſtices. 

In the ſame diagram, (Plate XLVII. fig. 2.), let FG 
be part of the ecliptic, and IX, 16, i4, i4, part of the 
moon's orbit; both ſeen edgewiſc, and therefore pro- 
jected into right lines; and let the intet ſcctioans NODE 
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be one and the ſame node at the above times, when the 
earth has the forementioned different poſitions; and let 
the ſpaces included by the circles Pppp be the penumbra 
at theſe times, as its centre is paſſing over the centre of 
the earth's diſk. At the winter ſolſtice, when the carth's 
axis has the poſition NVS, the centre of the penumbra 
P touches the tropic of Capricorn ? in VM at the middle 
of the general eclipſe; but no part of the penumbra 
touches the tropic of Cancer T7. At the lummer fol- 
ſtice, when the earth's axis has the polition VDS (iD& 
being then part of the moon's orbit, whole node is at 
D) the penumbra p has its centre at D, on the tropic 
of Cancer T, at the middle of the general eclipſe, and 
then no part of it touches the tropic of Capricorn t. 
At the autumaal equinox, the earth's axis has the po- 
ſition NOS, (101 being then part of the moon's orbit), 
and the penumbra equally includes part of both tropics 
T and 7 at the middle ot the general eclipſe : at the ver- 
nal equinox it does the ſame, becauſe the earth's axis 
has the poſition NES ; but, in the former of theſe two 
laſt cafes, the penumbra enters the earth at A, north of 
the tropic of Cancer T, and leaves it at , ſouth of the 
tropic of Capricorn ?; having gone over the earth ob- 
liquely ſouthward, as its centre deſcribed the line 42 : 
whereas, in the latter caſe, the penumbra touches the 
earth at , ſouth of the equator AQ, and delcribing 
the line E, (ſimilar to the former line m in. open 
ſpace), goes obliquely northward over the earth, and 
leaves it at g, north of the equator. 

In all theſe circumitances, the moon has been ſuppo- 
ſed to change at noon in her deſcending node: Had ſhe 
changed in her aſcending node, the phenomena would 
have been as various the contrary ny with reſpect to 
the penumbra's going northward or ſouthward over the 
earth. But becauſe the moon changes at all hours, as 
often in one node as in the other, and at all diſtances 
from them both at different times as it happens, the va- 
ricty of the phaſes of eclipſes are almoſt innumerable, e- 
ven at the ſame places; conſidering. alſo how variouſly 
the ſame places are ſituated on the enlightened diſk of 
the earth, with reſpe& to the penumbra's motion, at the 
different hours when eclipſes happen. 

When the moon changes & degrees ſhort of her de - 
ſcending node, the penumbra P*18 juſt touches the nor- 
thern part of the earth's diſk, near the north pole V; 
and, as ſeen from that place, the moon appears to touch 
the ſun, but hides no part of him from fight, Had the 
change been as far ſhort of -the aſcending node, the pe- 
numbra would have touched the ſouthern part of the diſk; 
near the ſouth pole . When the moon changes 12 de- 
grees ſhort of the deſcending node, more than a third part 
of the penumbra P12 falls on the northern parts of the. 
earth at the middle of the general eclipſe: Had the changed 
as far paſt the ſame node, as much of the other fide of the 
penumbra. about Y would have fallen on the ſouthern 
_ of the earth; all the reſt in the expanſum, or open 
pace, When the moon» changes 6 degrees from the 
node, almoſt the whole penumbra P6 falls on the earth 
at the middle of the general eclipſe. And laſtly, wheo 
the moon changes in the node at V. the penumbra P 
takes the longett courle pollible on the earth's difk ; its 
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centre falling on the middle thereof, at the middle of the 


general eclipſe. The farther the moon changes from 

either node, within 17 degrees of it, the ſhorter is the 

penumbra's continuance on the earth, becauſe it goes 0- 

yer a leſs portion of the diſk, as is evident by the fi- 
are, 

The nearer that the penumbra's centre is to the equa- 
tor at the middle of the general eclipſe, the longer 1s the 
duration of the eclipſe at all thoſe places where it is 
central; becauſe, the nearer that any place is to the e- 
quator, the greater is the circle it deſcribes by the 
earth's motion on its axis: And fo, the place moving 
quicker, keeps longer in the penumbra, whoſe motion is 
the lame way with that of the place, though fatter, as 
has been already mentioned, Thus (ſee the earth at 
D and the penumbra at 12) whillt the point 6 in the 
polar circle ahed is carried from b to c by the earth's 
diurnal motion, the point 4 on the tropic of Cancer 7 
is carried a much greater length from 4 to D, and there- 
fore, if the penumbra's centre goes one time over c and 
another time over D, the penumbra will be longer in 
paſſing over the moving place d than it was in paſting o- 
ver the moving place 6, Coalcquently, central eclipfes 
about the poles are of the ſhortelt duration; and about 
the equator of the longelt, f 

In the middle of ſummer, the whole frigid zone, in- 
cluded by the polar circle a, is enlightened ; and if it 
then happens, that the penumbra's centre goes over the 
north pole, the fan will be eclipſed mach the ſame num- 
ber of digits at @ as at c; but whillt the penumbra moves 
eattward over c, it moves weltward over a; becauſe, 
with reſpect to the penumbra, the motions of @ and e 
are contrary : For c moves the ſame way with the pe- 
numbra towards d, but a moves the contrary way to- 
wards &; and therefore the eclipſe will be of longer du- 
ration at c than at a, Art a the eclipſe begins on the ſun's 
eaſtern limb, but at c on his weſtern: At all places lying 
without the polar circles, the ſun's echpſes begin on his 
weſtern limb, ar near it, and end on or near his eaſtern, 


At thoſe places where the penumbra touches the earth, 


the eclipſe begins with the riſing ſun, on the top of his 
weltern or uppermoſt edge; and at thoſe places where 
the penumbra leaves the earth, the eclipſe ends with the 
letting tun, on the top of his eaſtern edge, which is then 
the uppermoſt, juſt at its diſappearing in the horizon. 

{f the moon were ſurrounded by an atmoſphere of any 
conſiderable denſity, it would ſeem to touch the ſun a 
little before the moon made her appulſe to his edge, 
and we ſhould ſee a little faintneſs on that edge before it 
were eclipſed by the moon: But as no ſuch faintneſs has 
been obſerved, it ſeems plain, that the moon has no ſuch 
atmoſphere as that of the earth, The faint ring of light 
{:rrounding the ſun in total eclipſes, called by Caſſini 


[2 chevelure du PR ſeems to be the atmoſphere of the- 


ſun; becauſe it has been obſerved to move equally with 
the fun, not with the moon. 

wing been fo prolix concerning eclipſes of the ſun, 
we ſhall drop that ſubject at preſent, and proceed to the 
doctrine of lunar eclipſes; which, being more ſimple, 
way be explained in leſs time. 

That the moon can never be eclipſed but at the time 


of her being full, and the reaſon why ſhe is not eclipſed 
at every full, has been ſhewn already. In Plate XLVI. fig. 2. 
let S be the ſun, E the earth, RR the earth's ſhadow, and 
and B the moon in oppoſition to the ſun: In this fitua- 
tion the earth intercepts the ſun's light in its way to the 
moon ; and when the moon touches the earth's ſhadow at 
v, the begins to be eclipled on her eaſtern limb x, and 
continues eclipſed until her weſtern limb y leaves the ſha- 
dow at w: At B ſhe is in the middle of the ſhadow, 
and conſequently in the middle of the eclipſe, 

The moon, when totally eclipſed, is not inviſible if ſhe 
be above the horizon and the ſky be clear; but appears 
generally of a duſky colour, like tarniſhed copper, which 
ſome have thought to be the moon's native light. But 
the true cauſe of her being viſible is the ſcattered beams 
of the ſun, bent, into the earth's ſhadow by going 
through the atmoſphere; which, being more or leſs 
denſe near the earth than at conſiderable heights above 
it, refraAz or bends the ſun's rays more inward, the 
nearer they are paſſing by the earth's ſurface, than thoſe 
rays which go through higher parts of the atmoſphere, 
where it is leſs denſe according to its height, until it be 
ſo thin or rare as to loſe its refractive power. Let the 
circle fphi, concentric to the earth, include the atmo- 


ſphere whoſe refrattive power vaniſhes at the heights # 


and i; ſo that the rays „ and Viv go on (traight 


without ſuffering the leaſt refraction: Bur all thoſe rays 


which enter the atmoſphere between F and 4, and be- 
tween # and 1, on oppoſite ſides of the earth, are gradual- 
ly more bent inward as they go through a greater por- 
tion of the atmoſphere, until the rays V and I touch- 
ing the earth at and , are bent ſo much as to meet 
at 9, a little ſhort of the moon; and therefore the dark 
ſhadow of the earth is contained in the ſpace mgpn, 


- where none of the ſun's rays can enter: All the reſt RR, 


being mixed by the ſcattered rays which are refracted as 
above, is in ſome meaſure enlightened by them; and 
ſome of thoſe rays falling on the moon, give her the 
colour of tarniſhed copper, or of iron almoſt red hor, 
So that if the earth had no atmoſphere, the moon would 
be as inviſible in total eclipſes as ſhe is when new. If 
the moon were ſo near the earth as to go into its dark 
ſhadow, ſuppoſe about ps, ſhe would be inviſible during 
her ſtay in it ; but viſible before and after in the fainter 
ſhadow RR, | | 

When the moon goes through the centre of the earth's 
ſhadow, ſhe is directly opposite to the ſun: Yet the 
moon has been often ſeen torally eclipſed in the horizon 
when the ſun was alſo viſible in the oppoſite part of it: 
For, the horizontal refraction being almoſt 34 minutes 
of a degree, and the diameter of the ſun and moon being 
each at a mean ſtate but 32 minutes, the refraction cauſes 
both luminaries to appear above the horizon when they 
are really below it, 

When the moon is. full at 12 degrees from either of 
her nodes, ſhe juſt touches the earth's ſhadow, but en- 
ters not into it. In Plate XLVII. fig. 2. let GH be the e- 
cliptic, / the moon's orbit where ſhe is 12 degrees from 
the node at her full; cd her orbit where ſhe is 6 degrees . 


from the node, 46 her orbit where ſhe is full in the 


node, 4B the earth's ſhadow, and M the moon, When 
the 
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the moon deſcribes the line / ſhe juſt touches the ſha - 


dow, but does not enter into it; when ſhe deſcribes the 
line cd, the is totally, though nor centrally, immerſed 
in the ſhadow ; and when ſhe deſcribes the line ab, ſhe 
paſſes by the node at M in the centre of the ſhadow, and 
takes the longeſt line poſſible, which is a diameter, thro” 
it: And ſuch an eclipſe being both total and central is 
of the longeſt duration, namely, 3 hours 57 minutes 6 
ſeconds from the beginning to the end, if the moon be at 
her greateſt diſtance from tbe earth; and 3 hours 37 
minutes 26 ſeconds, if ſhe be at ber leaſt diſtance, The 
reaſon of this difference is, that when the moon is far- 
theſt from the earth, ſhe moves ſloweſt; and when near- 
elt to it, quickeſt. 

The moon's diameter, as well as the ſun's, is ſuppo- 
ſed to be divided into twelve equal parts, called digits ; 
and ſo many of theſe parts as are darkened by the earth's 
ſhadow, ſo many digits is the moon eclipſed. All that 
the moon is eclipſed above 12 digits, ſhew how far the 
ſhadow of the earth is over the body of the moon, on 
» he to which ſhe is neareſt at the middle of the e- 
clipſe. 

It is difficult to obſerve exactly either the beginning 
or ending of a lunar eclipſe, even with a good teleſcope; 
becauſe the earth's ſhadow is ſo faint and ill defined a- 
bout the edges, that when the moon is either juſt rouch- 
ing or leaving it, the obſcuration of her limb is ſcarce 
ſenſible ; and therefore the niceſt obſervers can hardly be 
certain to four or five ſeconds of time. But both the 
beginning and ending of ſolar eclipſes are viſibly inſtan- 
taneous ; for the moment that the edge of the moon's 
diſk touches the ſun's, his roundneſs ſeems a little broke 
on that part; and the moment lhe leaves it, he appears 
perfectly round again. 

In aſtronomy, eclipſes of the moon are of great uſe for 
aſcertaining the periods of her motions; eſpecially ſuch 
eclipſes as are obſerved to be alike in all her cireumſtan- 
ces, and have long intervals of time between them. In 
geography, the longitudes of places are found by eclip- 
les: But tor this purpoſe eclipfes of the moon are more 
uſeful than thoſe of the ſun, becauſe they are more fre- 
quently viſible, and the ſame lunar eclipſe is of equal 
largeneſs and duration at all places where it is ſeen. In 
chronology, both ſolar and lunar eclipſes ſerve to deter- 
mine exactly the time of any paſt event: for there are fo 
many particulars obſervable in every eclipſe, with reſpect 
to its quantity, the places where it is viſible (if of the 
ſun) and the time of the day or night, that it is impoſ- 
ſible there can be two ſolar eclipſes in the courſe of ma- 
ny ages uhich are alike in all circumſtances, 

From the above explanation of the doctrine of eclip- 
ſes ir is evident, that the darkneſs at our Saviour's cru- 
ciſixion was ſupernatural, For he ſuffered on the day 
on which the paſſover was eaten by the Jews, on which 
day it was impoſſible that the moon's ſhadow could fall 
on the earth; for the Jews kept the paſſover at the time 
of full moon: Nor docs the darkneſs in total eclipſes of 
the ſun laſt above four minutes in any place; whereas 
the darkneſs at the crucifixion laſted three hours, Matth. 
_ 15. and overſpread at lealt all the land ot Ju- 

ea, 
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With regard to the method of calculating and pro” 
jecting eclipſes, we mult refer the reader to the aſtrono- 
mical tables of Mr Ferguſon and others. When the 
principles are explained, the application and uſe of the 
tables is a matter of ſmall difficulty, and eafily acquired 
by a little practice. 


CAP. XVII. Of the fixed Stars, 


Tus ſtars are ſaid to be fixed, becauſe they have 
been generally obſerved to keep at the ſame diſtances 
from each other : their apparent diurnal revolutions be- 
ing cauſed ſolely by the earth's turning on its axis. They 
appear of a ſenſible magnitude to the bare eye, becauſe 
the retina is affected not only by the rays of liek which 
are emitted directly from them, but by many thouſands 
more, which, falling upon our eye-lids, and upon the 
aerial particles about us, are reflected into our eyes lo 
ſtrongly as to excite vibrations not only in thoſe points 
of the retiva where the real images of the ſtars are form- 
ed, but alſo in other points at ſome diſtance round a- 
bout. This makes us imagine the ſtars to be much big- 
ger than they would appear, if we ſaw them only by the 
ſew rays which come direQly from them, ſo as to enter 
our eyes without being intermixed with others. Any 
one may be ſenſible of this, by looking at a (tar of the 
firſt magnitude through a long. narrow tube; which, 
though it takes in as much of the ſky as would hold 
5 ſuch ſtars, yet ſcarce renders that one vi- 
ible. 

The more a teleſcope magnifies, the leſs is the aper- 
ture through which the (tar is ſeen; and conſequently 
the fewer rays it admits into the eye. Now ſince the 
ſtars appear leſs in a teleſcope which magnifies 200 
times, than they do to the bare eye, inſomuch that they 
ſeem to be only indiviſible points, it proves at once that 
the ſtars are at immenſe diſtances from us, and that they 
ſhine by their own proper light. If they thone by bor- 
rowed light, they would be as inviſible without tele- 
ſcopes as the ſatellites of Jupiter are; for theſe ſatellites 
appear bigger when viewed with a good tcleſcope than 
the largelt fixed ſtars do. 

The number of ſtars diſcoverable, in either hemiſphere, 
by the naked eye, is not above a thouſand, This at 
firſt may appear incredible, becauſe they ſeem to be with-, 
out number: But the deception ariſes from our looking 
confuſedly upon them, without reducing them into order. 
For, look but ſtedfaſtly upon a pretty large portion of 
the ſky, and count the number of ſtars in it, and you 
will be ſurpriſed to find them fo few. Or, if one con- 
ſiders how ſeldom the moon mcets with any ſtars in her 
way, although there are as many about her path as in 
other parts of the heavens, he will ſoon be convinced 
that the flars are much chinner ſown than he was aware 
of, The Britiſh catalogue, which, beſides the ſtars vi- 
ible to the bare eye, includes a great number which 
cannot be ſcen without the alhſtance of a teleſcope, con- 
tains no more than three thouſand, in both hemiſphercs. 

As we have incomparably more light from the moon 
than from all the flars together, it were the greateſt ab- 
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ſurdity to imagine that the ſtars were made for no other 
purpoſe than to caſt a faint light upon the earth; eſpe- 
cially fince many more require the aſſiſtance of a good te- 
leſcope to find them out, than are viſible without that 
inſtrument, Our fun is ſurrounded by a ſyſtem of pla- 
nets and comets; all which would be inviſible from the 
neareſt fixed ſtar. And from what we already know of 
the immenſe diſtance of the ſtars, the neareſt may be 
compured at 32, ooo, ooo, ooo, ooo of miles from us, 
which is farther than a cannon-bullet would fly in 
7,000,000 of years. Hence it is eaſy to prove, that 
the ſun, ſeen from ſuch a diſtance, would appear no 
bigger than a ſtar of the firſt magnitude. From all this 
it is highly probable, that each ſtar a ſun to a ſyſtem 
of worlds moving round it, though unſeen by us; eſpe- 
cially as the doctrine of a plurality of worlds is rational, 
and greatly manifeſts the power, wiſdom, and goodneſs 
of the great Creator, 

The ſtats, on account of their apparently various mag- 
nitudes, have been diſtributed into ſeveral claſſes, or or- 
ders. Thoſe which appear largeſt, are called Hart of 
the firſt magnitude; the next to them ia luſtre, fars of 
the ſecond magnitude; and fo on the fixth, which are 
the ſmalleſt that are viſible to the bare eye. This diſtri- 
bution having been made long before the invention of 
releſcopes, the ſtars which cannot be feen without the 
aſſiſtance of theſe inſtruments, are diſtinguiſhed by the 
name of teleſcopic flars. a 

The ancients divided the ſtarry ſphere into particular 
conſtellations, or ſyſtems of ſtars, according as they lay 
near one another, fo as to occupy thole ſpaces which the 
figures of different ſorts of animals or things would take 
up, if they were there delineated. And thoſe (tars 
which could not be brought into any particular conſtella- 
tion, were called unformed ſtars. 

This diviſion of the ſtars into different conſtellations 
or aſteriſms, ſerves to diſtinguiſh them from one another, 
ſo that any particular ſtar may be readily found in the 
heavens by means of a celeſtial globe; on which the 
conſtellations are ſo delineated, as to put the moſt remark- 
able ſtars into ſuch parts of the figures as are moſt eaſily 
diſtinguiſhed, The number of the ancient conſtellations 
is 43, and upon our preſent globes about 70. On Se- 
nex's globes are inſerted Bayer's letters; the firſt in the 
Greek alphabet being put to the biggeſt ſtar in each con- 
gellation, the ſecond to the next, and fo on: By which 


The ancient Conſtellations. 


Urſa minor The Little Bear 
Urſa major The Great Bear 
Draco The Dragon 
Cepheus Cepheus 


Bootes, Arrphilax 

Corona Borealis The Northern Crown 
Hercules, Engonaſin Hercules knecling 
Lyra The Harp 


Cygnus, Gallina The Swan 

Caſhopea The Lady in her Chair 
Perſeus Perſeus 

Auriga The Waggoner 
Serpemarius, Ophiuchus Serpentarius 


N O M Y, 
means, every ſtar is as eaſily found as if a name were 
given to it. Thus, if the ſtar yy in the conſtellation of 
the ram be mentioned, every 3 knows as well 
what ſtar is meant as if it were pointed out to him in the 
heavens. 

There is alſo a diviſion of the heavens into three parts. 
1. The Zodiak (CN, from Codes, zodion, an animal, 
becauſe moſt of the — in it, which are twelve 
in number, are the figures of animals: As Aries the 
ram, Taurus the bull, Cemini the twins, Cancer the 
crab, Leo the lion, Virgs the virgin, Libra the balance, 
Scorpio the ſcorpion, Sagittarius the archer, Capricor- 
nus the goat, Aquarius the water-bearer, and Piſces 
the fiſhes. The zodiac goes quite round the heavens : 
it is about 16 degrees broad, ſo that it takes in the orbits 

of all the planets, and likewiſe the orbit of the moon. 
Along the middle of this zone or belt is the ecliptic, or 
circle which the earth deſcribes annually as ſeen from 
the ſun; and which the ſan appears to deſeribe as ſeen 
from the earth. 2. All that region of the heavens, 
which is on the north ſide of the zodiac, containing 
twenty-one conſtellations. Ard, 3. That on the ſouth 
ſide, containing fifteen. 

The ancients divided the zodiac into the above twelve 
conſtellations or ſigns in the following manner. They 
took a veſſel with a ſmall hole in the bottom, and having 
filled it with water, ſuffered the ſame to diſtil drop by 
drop into another veſſel ſet beneath to receive it; be- 
ginning at the moment when ſome ſtar roſe, and conti- 
nuing until it roſe the next following night. The water 
fallen down into the receiver they divided into twelve e- 
qual parts; and having two other ſmall veſſels in readi- 
neſs, each of them fit to contain one part, they again 
pourcd all the water into the upper veſſel, and obſerving 
the riſing of ſome lar in the zodiac, they at the ſame 
time ſuffered the water to drop into one of the ſmall 
veſſels; and as ſoon as it was full, they ſhifted it, and 
ſet an empty one in its place, When each veſſel was 
full, they took notice what ſtar of the zodiac roſe ; and 
though this could not be done in one night, yet in ma- 
ny they obſerved the riſing of twelve ſtars or points, 
by which they divided the zodiac into twelve parts. 

The names of the conſtellations, and the number of 
ſtars obſerved in each of them by different aſtronomers, 
are as follow. 


Piolemy, Tycho.. Hevelius, Flamſteed. 
8 


7 12 24 
35 29 73 87 
31 32 40 80 
13 4 51 35 
23 18 $2 54 
8 8 8 21 
29 28 45 113 
10 11 17 21 | 
19 18 47 81 
13 26 37 55 
29 29 46 59 
14 9 40 66 
29 15 40 74 


Serpons 


rr] The ancient Conſtellations, 
Serpens The Serpent 
Sagitta The Arrow 
Aquila, Vultur The . 
Antinous Antinous 
Delphinus The Dolphin 


Equulus, Equi ſectio 


Peg«ſus, Equus 


The Horſe's Head 
The Flying Horſe 
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Ptolemy. Bebo. Hevelius, Flamſteed. 


Andromeda Andromeda 
Triangulum The Triangle 
Aries The Ram 
Taurus The Bull 
Gemini The Twins 
Cancer The Crab 

Leo The Lion : 
Coma Berenices Berenice's Hair 
Virgo The Virgin 
Libra, Chelæ The "hea 4 
Scorpius The Scorpion 
Sagittarius The Archer 
Capricornus The Goat 
Aquarius The Water-bearer 
Piſces The Fiſhes 
Cetus The Whale 
Orion Orion 

Eridanus, Fluvius Eridanus, the River 
Lepus The Hare 
Canis major The Great Dog 
Canis minor The Little Dog 
Argo Navis The Ship 
Hydra The Hydra 
Crater The Cup 
Corvus The Crow 
Centaurus The Centaur 
Lupus The Wolf 

Ara The Altar 


Corona Auſtralis 


Piicis Aultralis The Southern Fiſh 


The new Southern Conſtellations. - 


Columba Noachi Noah's Dove 10 
Robur Carolinum The Royal Oak 12 
Grus The Crane 13 
Phenix The Phenix 13 
Indus . The Indian 12 
Pavo The Peacock 14 
Apus, Avis Indica The Bird of Paradiſe 11 
Apis, Muſca The Bee or Fly 4 
Chamzleon The Chameleon 10 
- Triangulum Auſtralis The South Triangle 5 
Piſcis volans, Pafer The Flying Fiſh 8 
Dorado, Xiphias The Sword Fiſh 6 
Toucan The American-Gooſe 9 
Hydrus The Water Snake 10 


Hevelius's Conflellaticns made out of the unſormed Stars. 


Hevel. Flamſt. 
The Lynx 19 44 


Lynx 
The Lutle Lion 53 


The Southern Crown 
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18 13 22 64 
5 5 $ 18 
12 9 
15 3 19 71 
10 10 14 18 
4 4 6 10 
20 19 38 89 
23 23 47 66 
4 4 12 16 
18 21 27 66 
44 43 51 141 
25 25 38 85 
23 15 29 83 
30 49 95 
35 14 21 43 
32 33 50 110 
17 10 20 51 
24 10 20 44 
31 14 22 69 
28 28 29 51 
45 41 47 108 
38 36 39 113 
22 21 45 97 
38 42 62 
34 10 27 84 
12 13 16 19 
29 13 21 31 
2 2 13 14 
45 3 4 64 
27 19 31 60 
7 3 10 31 
7 + 9 
37 35 
19 24 
7 9 
13 12 
18 24 


Herel. Flanſt. 
Aſterion & Chara The Greyhounds 23 25 


Cerberus Cerberus 4 
Vulpecula & Anſer The Fox and Gooſe. 27 35 
Scutum Sobieſki Sobieſki's Shield 7 

Lacerta The Lizard 10 16 
Camelopardalus The Camelopard 32 58 
Monocerns The Unicorn 19 31 
Sextans The Sextant 11 41 


There is a remarkable track round the heavens, call- 
ed the Milty Way, from its peculiar whiteneſs, which 
was formerly thought to be owing to a vaſt number of 
very ſmall ſtars therein : but the teleſcope ſhews it to be 
quite otherwiſe ;. and therefore its whiteneſs muſt be ow- 
ing to ſome other cauſe. This track appears fingle in. 
ſome parts, in others double, 

There are ſeveral little whitiſh ſpots in the heavens, 
which appear magnified, and more luminous when ſcen 
through teleſcopes ; yet without any itars in them. One 
of theſe is in Andromeda's girdle, and was firſt obſerved 
A. D. 1612, by Simon Marius: it bas ſome whitiſh, 
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rays near its middle, is liable to ſeveral changes, and is 
ſometimes inviſible. Another is near the ecliptic, be- 
tween the head and bow of Sagittarius: it is ſmall, but 
very luminous. A third is on the back of the Centaur, 
which is too far ſouth to be ſeen ia Britain. A fourth, 
of a ſ\mailer ſize, is before Antinou:'s right foot; having 
a ſtar in it, which makes it appear more bright. A fifth 
is in the coaltellation of Ilercules, between the ſtars C 


and a, which ſpot, though but ſmall, is viſible to the 


bare eye, if the ſky be clear and the moon abſent. 

Cloudy flars are ſo called from their miſty appearance. 
They look like dim ſtars to the naked eye ; but through 
a teleſcope they appear broad illuminated parts of the 
ſ y; in 5 of which is one ſtar, in others more Five 
of theſe are mentioned by Ptolemy. 1. One at the ex- 
tremity of the riplic hand of Perſeus. 2. One in the 
middle of the Ciab. 3. One unformed, near the ſting 
of the Scorpion. 4. The eye of Sagittarius. 5. One 
in the head of Orion, In the firſt of theſe appear more 
ſtars through the teleſcope than in any of the reſt, al- 
though 21 have been counted in the head of Orion, and 
above 40 in that of the Crab. "Two are viſible in the 
eye of Sagittarius without a teleſcope, and ſeveral more 
with it, Flamfteed obſerved a cloudy ſtar in the bow of 
Sagittarius, containing many ſmall ſtars ; and the ſtar 4 
above Sagittarius's right ſhoulder is encompaſſed with 
ſeveral more, Both Caſſini and Flamſteed diſcovered 
one between the Great and Little Dog, which is very 
fall of ſtars viſible only by the teleſcope. Ihe two 
whitiſh ſpots near the ſouth pole, called the Magellanic 
Clouds by Sailors, Which to the bare eye reſemble part 
of the Milky Way, appear through teleſcopes to be a 
mixture of ſmall clouds and {tars. But the moſt re- 
markable of all the cloudy itars is that in the middle of 
Orion's Sword, where ſeven ſtars (of which three are 
very cloſe together) ſeem to thine through a cloud, very 
Jucid near the middle, but faint and ill defined about the 
edges, It looks like a gap in the ſky, through which 
one may fee (as it were) part of a much brighter re- 
gion. Although moſt of theſe ſpaces are but a few mi- 
nates of a degree in breadth, yet, ſince they are among 
the fixed ſtars, they mult be ſpaces larger than what is 
occupied by our ſolar ſyſtem; and in which there ſeems 
to be a perpetual nninterrupted day among numberleſs 
worlds, which no human art ever can diſcover, 

Several ſtars are mentioned by ancient aſtronomers, 
which are not now to be ſound; and others are now vi- 
lible to the bare eye which are not recorded in the ancient 
catalogues. Hipparchus obſerved a new ſtar about 120 
years. before Chriſt ; but he has not mentioned in what 

art of the heaven it was ſeen, although it occaſioned 
his making a catalogue of the ſtars ; which is the moſt 
ancient that we have, 

The firſt new ftar that we have any good account of, 
was diſcovered by Cornelius Gemma on the 8th of No- 
vember . D. 1572, in the chair of Cafſiopea, It ſur- 


paſſed Sirivs in brightneſs and magnitude ; and was ſeen 
for 16 months ſucceſſively, Art firſt it appeared bigger 
than Jupiter to ſome eyes, by which it was ſeen at mid- 
day : — it decayed gradually both in magnitude 
and luſtre, until March 1573, when it became inviſible. 

On the 13th of Auguſt 1596, David Fabricius ob- 
ſerved the Stella Mira, or wonderful ſtar, in the neck 
of the Whale; which has been ſince found to appear and 
diſappear periodically, ſeven times in fix years, conti- 
nuing in the greatelt luſtre for 15 days together ; and is 
never quite extinguiſhed. 

In the year 1600, William Janſenius diſcovered a 
changeable ſtar in the neck of the Swan; which, in time, 
became ſo ſmall as to be thought to diſappear entirely, 
till the years 1657, 1658, and 1659, when it recovered 
its former luſtre and magnitude ; but ſoon decayed, and 
is now of the ſmalleſt ſize. 

In the year 1604 Kepler and ſeveral of his friends ſaw 
a new ſtar near the heel of the right foot of Serpenta- 
rius, ſo bright and ſparkling, that it exceeded any thing 
they had ever ſeen before ; and took notice that it was 
every moment changing into ſome of the colours of the 
rainbow, except when it was near the horizon, at which 
time it was generally white, It ſurpaſſed Jupiter in mag- 
nitude, which was near it all the month of October, but 
ealily diſtinguiſhed from Jupicer, by the ſteady light of 
Jupiter, Ir diſappeared between October 1605 and 
the February following, and has not been ſeen ſince that 
time, 

In the year 1670, July 15, Hevelius diſcovered a new 
ſtar, which in October was ſo decayed as to be ſcarce 
perceptible, In April following it regained its Juſtre, 
but wholly diſappeared in Auguſt, In March 1672 it 
was ſeen again, but very ſmall ; and has not been viſible 
ſin ce. 

In the year 1686 a new ſtar was diſcovered by Kirch, 
which returns periodically in 404 days. 

In the year 1672, Caſſini ſaw a ſtar in the neck of the 
Bull, which he thought was not viſible in Tycho's time, 
nor when Bayer made his figures. 

Many ſtars, beſides thoſe above mentioned, have been 
obſerved to change their magnitudes : and as none of 
them could ever be perceived to have tails, it is plain 
they could not be comets ; eſpecially as they had no pa- 
rallax, even when largeſt and brighteſt. It would ſeem, 
that the periodical ſtars have vaſt eluſters of dark ſpots, 
and very flow rotations on their axes ; by which means, 
they muſt diſappear when the fide covered with ſpors is 
turned towards us. And as for thoſe which break out 
all of a ſudden with ſuch luſtre, it is by no means im- 
probable that they are ſuns whoſe fuel is almoſt ſpent, 
and again ſupplied by ſome of their comets falling upon 
them, and occaſioning an uncommon blaze and ſplendor 
for ſome time; which indeed appears to be the greateſt 
uſe of the cometary part of any ſyſtem “. 

Some 


* M Maupertuir, in his diſſcrtati:n on the figures of the celeſtial bodies, (p. 61,—63.), is of opinion that 
fame ſtars, by their prodigious quick retations on their axes, may not only aſſume the figures of cblate ſpheroids, 


but that, by the great centriſugal force ariſing from ſuch xetationi, they may becane of the figures of mill flones ; 


or 
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Some of the ſtars, particularly Arcturus, have been 
obſerved to change their places above a minute of a degree 
with reſpe& to others. But whether this be owing to 
any real motion in the ſtars themſelves, muſt require the 
obſervations of many ages to determine, If our ſolar 
ſyſtem changeth its place, with regard to abſolute ſpace, 
this mult in proceſs of time occaſion an apparent change 
in the diſtances of the ſtars from each other: and in ſuch 
a caſe, the places of the neareſt ſtars to us being more af- 
fected than thoſe which are very remote, their relative 
poſitions muſt ſeem to alter, though the ſtars themſelves 
were really immoveable. On the other hand, if our own 
ſyſtem be at reſt, and any of the ſtars in real motion, 
this muſt vary their poſitions; and the more ſo, the 
nearer they are to us, or ſwifter their motions are, or 
the more proper the direQtion of their motion is for our 
perception. 

The obliquity of the ecliptic to the equinoctial is found 
at preſent to be above the third part of a degree leſs than 
Prolemy found it, And moſt of the obſervers after him 
found it to decreaſe gradually down to Tycho's time. 
If it be objected, that we cannot depend on the ob- 
ſervations of the ancients, becauſe of the incorrect- 
neſs of their inſtruments; we have to anſwer, that 
both Tycho and Flamſteed are allowed to have been 
very good obſervers; and yet we find that Flamſteed 
makes this obliquity 24 minutes of a. degree lels than 
Tycho did about 100 years before him: and as Pto- 
lemy was 1324 years before Tycho, ſo the gradual de- 
creaſe anſwers nearly to the difference of time between 
theſe three aſtronomers. If we conſider, that the carth 
is not a perfect ſphere, but an oblate ſpheriod, having 
its axis ſhorter than its equatorial diameter; and that the 
ſun and moon are conltantly acting obliquely upon the 
greater quantity of matter about the equator, pulling it, 
as it were, towards a nearer and nearer co-incidence 
with the ecliptic z- it will not appear improbable that theſe 
ations ſhould gradually diminiſh the angle between thoſe 
planes. Nur is it leſs probable that the mutual attrac- 
tions of all the planets ſhould have a tendency to bring 
their orbits to a coincidence: but this change is too ſmall 
to become ſenſible in many ages. 


Chae. XVIII. Of the Diviſion of Time. A 
perpetual Table of New Moons, The Times 
of the Birth and Death of CuxisT, A 
Table of remarkable Aras or Events. 

Tur parts of time are Seconds, Minutes, Hours, 


Days, Years, Cycles, Ages, and Periods, 
The original . or integral meaſure of time, 


489 
is a year; Which is determined by the revolution of 
ſome celeſtial body in its orbit, viz. the ſun or moon, 
The time der f by the ſun's revolution in the 
ecliptic, from any equinox or ſolſtice to the ſame again, 
is called the Solar or Tropical Year, which contains 


365 days, 5 hours, 48 minutes, 57 ſeconds ; and is the 
only proper or natural year, becaule it always keeps the 
ſame . to the ſame months. | 

The quantity of time meaſured by the ſun's revolu- 
tion, as from any fixed ſtar to the ſame ſtar again, is 
called the dereal year; which contains 365 days 6 
hours 9 minutes 144 ſeconds; and is 20 minutes 17 
ſeconds longer than the true ſolar year. 

The time meaſured by twelve revolutions of the moon, 
from the ſun to the ſun again, is called the /uner year ; 
it contains 354 days 8 hours 48 minutes 36 ſeconds 
and is therefore 10 days 21 hours o minutes 21 ſeconds 
ſhorter than the folar year, This is the foundation of 
the epact. 

The civil year is that which is in common uſe among 
the different nations of the world; of which, ſome rec- 
kon by the lunar, but molt by the folar. The civil fo- 
lar year contains 365 days, for three years runvitg, 
which are called common years and then comes in what 
is called the bi/-xt:/e or /eap-ycar, which contains 366 
days. This is alſo called the Julian year, on account of 
Julius Cæſar, who appointed the intercalary-day every 
fourth year, thinking thereby to make the civil and ſolat 
year keep pace together, And this day, being added to 
the 23d of February, wtach in the Roman kalendar wis 
the ſixth of the kalends of March, that ſixth day was 
twice reckoned, or the 23d and 24th were reckoned as 
one day, and was called bis fextus dies; and thence 
came the name 6bi/extile for that year. But in our com- 
mon almanacks this day is added at the end of February. 

The civil lunar year is alſo common or intercalary. 
The common year conſiſts of 12 lunations, which con- 
tain 354 days; at the end of which, the year begins a- 

ain. The intercalary, or embolimic year is that where- 
in a month was added, to adjuſt the lunar year to the (olar. 
This method was uled by the Jews, who kept their ac- 
count by the lunar motiors, But by intercalating no 
more than a month of 3o days, which they called Fe- 
Adar, every third year, they fell 34 days ſhort of the 
ſolar year in that time, 

The Romans alſo uſed the lunar embilimtic year at 
ficſt, as it was ſettled by Romulus their firſt king, who 
made it to conſiſt only of ten months or lunations, which 
fell 61 days ſhort of the ſolar year, and fo their year be- 
came quite vague and unhxed; for which reaſon, they 
were forced to have a table publiſhed by the high-prieſt, 
to inform them when the ſpring and other ſeaſons began. 


- 
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or be reduced to flat circular planes, fo thin as to be guite irvi/ille when their edges are turned tewards us; as 


Saturn's ring is in ſuch pofitions. 


But when very excentric planets or comets go round any flat ſtar, in orbits 


much inclined te its equator, the attract of the planets or comets in their peribelions wu alter the inclinition 
of the axis of that flar ; on which account it will appear more or leſs large and laminous, ar its broad fide ir more 


or leſi turned towards us. 


Vor. I. No. 21. 


And thus be imogines we may account ſor the apparent changes of magnitude and lafire 
in theſe flari, and litewife for their appearing and diſappearing. 
3 
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But Julius Cæſar, as already mentioned, taking this 
troubleſome affair into conſideration, reformed the ka- 
lendar, by making the year to conſiſt of 265 days 6 hours. 

The year thus ſettled, is what we till make uſe of in 


Britain; but as it is ſomewhat more than 11 minutes 


longer than the ſolar tropical year, the times of the e- 
quinoxes go backward, and fall earlier by one day in a- 
bout 130 years. In the time of the Nicene Council, 
(A. D. 325), which was 1444 years ago, the vernal 
equinox fell on the 21ſt of March; and if we divide 
1444 by 130. it will quote 11, which is the number of 


days which the equinox has fallen back ſince the Council 


of Nice, This cauſing great diſturbances, by unfixing 
the times of the celebration of Eaſter, and conſequently 
of all the other moveable feaſts, Pope Gregory XIIIth, 
in the year 1582, ordered ten days to be at once ſtruck 
out of that vear; and the next day after the 4th of Oc- 
tober was called the 15th. By this means the vernal e- 
quinox was reſtored to the 21ſt of March; and it was 
endeavoured, by the omiſſion of three intercalary days 
in 400 vears, to make the civil or political year keep 
pace with the ſolar for time to come. This new form 
of the year is called the Gregorian account, or new 
Hl.: which is received in all countries where the pope's 
authority is * and ought to be in all places 
where truth is regarde 

The principal diviſion of the year is into months, 
which are of two ſorts, namely, «ftr-nomical and civil. 
The aſtronomical month is the time in which the moon 
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runs through the zodiac, and is either periodical or {5- 
nadical. The periodical month is the time ſpent by the 
moon in making one complete revolution from any point of 
the zodiac to the ſame again; which is 274 5d 43®, The 
ſynodical month, called a /unation, is the time contained 
between the moon's parting with the ſun at a conjunction, 
and returning to him again, which is 299 12 44", 
The civil months are thoſe which are framed for the uſes 
of civil life; and are different as to their names, num- 
ber of days, and times of beginning, in ſeveral different 
countries. The firſt month of the Jewiſh year fell ac- 
cording to the moon in our Auguſt and September, old 
ſtyle; the ſecond in September and October; and ſo on. 
The firſt month of the Egyptian year began on the 29th 
of our Auguſt. The firſt month of the Arabic and 
Turkiſh year began the 16th of July, The firſt 
month of the Grecian year fell according to the moon in 
June and July, the ſecond in July and Auguſt, and fo 
on, as in the following table. 

A month is divided into four parts called weeks, and 
a week into ſeven parts called days; fo that in a Julian 
year there are 13 ſuch months, or 52 weeks, and one 
day over. The Gentiles gave the names of the ſun, 
moon, and planets, to the days of the week. To the 
firſt, the name of the Sun; to the ſecond, of the Min; 
to the third, of Mars; to the fourth, of Mercury; to 
the fifth, of Jupiter; to the ſixth, of Venus; and to 
the ſeventh, of Saturn. 


Ne | The Jewiſh year. Days Ne The Egyptian y-ar. Dy 
1 | Tiſri —— Aug.—Sept. | 30 || 1 | Thoth Auguſt 29 30 
2 | Marcheſvlan — Sept. — Oct. 29 2 | Paophi Septemb. 28 | 20 
3 | Cafleu Oct. —Nov. | 30 3 | Athir October 28 | 30 
4 | Tebeth Nov.,—Dec. | 29 4 | Chojac Novemb, 24 | 30 
5 | Shebat Dec.—Jan. | 30 5 | Tybi Decemb. 27 | 30 
6 Adar an, —Feb. | 29 6 | Mechir —— —— January 26 30 
7 | Nifan or Abib —— Feb. — Mar. 30 | 7 | Phamenoth February 25 | 30 
8 | Jiar —— Mar,—Apr. | 29 8 | Parmuth ——— March 27 30 
9 | Sivan Apr. —May | 30 9 | Pachon April 26 30 
10 | Tamuz 3 29 || 10 | Payti —-———— May 26 30 
11 | Ab June—July 30 11 _ — June 25 30 
12 Elul July —Aug. | 29 || 12 ori July 25 30 
Days in the year —3 54 Epagomenz or days added 5 
In the embolimic year after Adar they added a Days in the year 365 
month called Ve- Adar of 30 days. | | | 


No 
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Ne The Arabic and Turkiſh year. Days No The ancient Grecian year. Days 
1 | Muharram July 16 | 30 1 | Hecatombzon June —July J 30 

2 | Saphar Auguſt 15 29 2 | Metagitnion July —Aug. | 29 

3 Rabia I. Septemb. 13 30 3 | Boedromion Aug.—Sepr. | 30 
4 | Rabia IT. October 13 | 29 || 4 | Pyaneplion ———— Sept.— Oct. | 29 
5 | Jomada I. Novemb. 11 | 30 5 | Maimacterion Oct. —Nov. | 30 
6 | Jomada II. — Decemb. 11 | 29 6 | Poſideon Nov.—Dec. | 29 
7 | Rajab January 9 30 7 | Gamelion Dec. — Jan. 30 
8 | Shaſban February 8 29 8] Antheſterion Jan. — Feb. | 29 
9 | Ramadam March 91 30 9 | Elaphebolion Feb. —Mar. | 30 
Io | Shawal ———— April 8| 29 || 10 | Munichion —— Mar.—Apr. | 29 
it | Dulhaadah May | 30 |} 11 | Thargelion Apr. —May | 30 
12 | Dulheggia ——— June 5 | 29 || 12 | Schirrophorion May —June | 29 
Days in the year 354 Days in the year 354 
The Arabians add 11 days at the end of every year, which keep the ſame months to the ſame 

| ſeaſons. 


A day is either natural or artificial. The natural 
day contains 24 hours; the arificial the time from ſun- 
riſe to ſun-ſet, The natural day is either aftrenomical 
or civil, The aſtronomical day begins at noon, becauſe 
the increaſe and decreaſe of days terminated by the hori- 
zon are very unequal among themſelyes ; which inequa- 
lity is likewiſe augmented by the inconſtancy of the ho- 
rizontal refractions, and therefore the aſtronomer takes 
the meridian for the limit of diurnal revolutions, reckon- 
ing noon, that is, the inſtant when the ſun's centre is on 
the meridian, for the beginning of the day. The Bri- 
tiſh, French, Dutch, Germans, Spaniards, Portugueſe, 
and Egyptians, begin the civil day at midnight; the an- 
cient Greeks, Jews, Bohemians, Sileſians, with the mo- 
dern Italians, and Chineſe. begin it at ſun- ſetting; and 
the ancient Babylonians, Perſians, Syrians, with the mo- 
dern Greeks, at ſun- riſing. 

An hour is a certain determinate part of the day, and 
is either equal or unequal. An equal hour is the 24th 
part of a mean natural day, as ſhewn by well-regulated 
clocks and watches; but theſe hours are not quite equal 
as meaſured by the returns of the ſun to the meridian, 
becauſe of the obliquity of the ecliptic and ſun's unequal 
motion in it. Unequal hours are thoſe by which the ar- 
rificial day is divided into twelve parts, and the night in- 
to as many. 

An hour is divided into 60 equal parts called minutes, 
a minute into 60 equal parts called ſeconds, and theſe a+ 
gain into 60 equal parts called /hirds., The Jews, 

haldeans, and Arabians, divide the hour into 1080 e- 
qual parts called ſerwpler ; which number contains 18 
times 60, ſo that one minute contains 18 ſcruples. 

A cycle is a perpetual round, or circulation of the 
ſame parts of time of any fort, The cycle of the ſun 
is a revolution of 28 years, in which time the days of 
the months return again to the ſame days of the week; 
the ſun's place to the ſame ſigns and degrees of the e- 
diptic on the ſame months and days, fo as not to differ 
one degree in 100 years; and the leap-years begin the 


ſame courſe over again with reſpe&t to the days of the 
week on which the days of the months fall The cycle 
of the moon, commonly called the go/den number, is a 
revolution of 19 years; in which time, the conjunctions, 
oppoſitions, and other aſpects of the moon, are within an 
hour and half of being the ſame as they were on the ſame 
days of the months 19 years before. The indidion is a 
revolution of 15 years, uſed only by the Romans for in- 
dicating the times of certain payments made by the ſub- 
jets to the republic: It was eſtabliſhed by Conſtantine, 
A. D. 312. 

The year of our Saviour's birth, according to the vul- 
gar æra, was the gth year of the ſolar cycle, the firſt 
year of the lunar cycle, and the 312th year after his 
birth was the firſt year of the Roman indiction. There- 
fore, to find the year of the ſolar cycle, add 9 to any 
given year of Chriſt,. and divide the ſum by 28, the 
quotient is the number of cycles elapſed ſince his birth, 
and the remainder is the cycle for the given year: If 
nothing remains, the cycle is 28. To find the lunar cycle, 
add 1 to the given year of Chriſt, and divide the ſum 
by 193 the quotient is the number of cycles elapſed in 
the interval, and the remainder is the cycle for the given 
year : If nothing remains, the cycle is 19. Laſtly, ſub- 
tract 312 from the given year of Chrift, and divide the 
remainder by 18; and what remains after. this diviſion | 
is the indiction for the given ycar : If nothing remains, 
the indiction is 15. 

Although the above deficiency in the lunar circle of an 
hour and an half every 19 years be but ſmall, yet in 
time it becomes ſo. ſenſible as to make a whole natural 
day in 310 years. So that, although this cycle be of 
uſe, when the golden numbers are rightly placed againit 
the days of the months in the kalendar, as in our Com- 
mon Prayer Books, for finding- the days of the mean 
conjun&tions or oppolitions of the ſun and moon, and 
conſequently the time of Eaſter ; it will only ſerve for 
310 years, old ſtyle, For as the new and full moons 
anticipate a day in that time, the golden numbers ought 
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to be placed one day earlier in the kalendar for the next 
310 years to come, Theſe numbers were rightly placed 
againſt the days of new moon in the Kkalendar, by the 
council of Nice, A. D. 325; but the anticipation, which 
has been neglected ever ſince, is now growa almoſt into 
5 days: And therefore, all the gulden numbers ought 
now to. be placed 5 days higher in the kalendar for the 
old ſtyle than they were at the time of che ſaid council; 

or 6 days lower for the ne'y ſtyle, becauſe at preſeat it 
differs 11 days from the old. a 
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11 9 9 17117] 6 11 19 
2 417 6614/4] 31 19 

3 17] 6017 6 3111 190 8| 8 
4461 6.14014] 3 191 8} 116 
al 14 4 311198 16 
ß 
6 14 3140 3 19 1 
5163 3111116 816 13 
8 11 19] $] 816 5] 513 
96111919 13 2 
10 191 8] 81616 513 2110 
111119 8 5 13 2J 2110 
1211 8 16 8116116 5 10 18 
13 | 5113112} 2110 18} 7 
144160 5 166 $ 211018187 
15s 5413132 7 15 
16 13 2 101018 7 15 
1713 2 13] 2 | 18] 7 151 444 
18 2 21101018 15 12 
19 10 18 7] 7154412 
20108 1018 15 12] 1] 1 
21008 [18] o| 715] | 4f12 7 
22 7 15 12] 1, 1] 9 
231] 7115] 715 12 911717 
24 151 41 412 il 9 6 
251115] 4 12 I 17117] 6 
26 4 4112 1 6 15 
27 12 1 9 976 14 
280121 1112 9 17 6114/14/33 
29101 119 17 3 11 
30 17 6 6114] 3 [1 
31 9 „ | 14 3 — 191 


In the above table the golden numbers under the 
months [land agaioſt the days of new moon in the left- 
hand column, tor the new ſtyle; adapted chiefly to the 
ſecond year after leap-year, as being the neareſt mean for 
all the four; and will ſerve till the year 1900. There- 
fore, to ſind the day of new moon in any month of a gi- 
yen year till that time, look for the golden number of 
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that year under the deſired month, and againſt it you 
have the day of new moon in the left-hand column. 
Thus, ſuppoſe it were required to find the day of new 
moon in Lb 1769; the golden number for that 
year is 3, which I look for under September, and 
right againſt it in the left-hand column you will fiad 30, 
which is the day of new moon in that month. V. B. If 
all the golden numbers, except 17 and 6, were ſet one 
day lower in the table, it would ſerve from the beginning 
of the year 1yoo till the end of the year 2199. The 
table at the end of this chapter ſhews the golden number 
for 4000 years after the birth of Chriſt, by looking for 
the even hundreds of any given year at the left hand, 
and for the reſt to make up that year at the head of the 
table ; and where the columns meet, you have the gold- 
en number (which is the ſame both in old and new ityle) 
for the given year. Thus, ſuppoſe the golden number 
was wanted for the year 1769; look for 1700 at the 
left hand of the table, and for 69 at the top of it; then 
guiding your eye downward from 69 to vver-againtt 1700, 
you will find 3, which is the golden number for chat 
car, 

? But becauſe the lunar cycle of 19 years ſometimes in- 
cludes five leap-years, and at other times only four, this 
table will ſometimes vary a day from the truth in leap- 
years after February, And it is impoſſible to have one 
more correct, unleſs we extend it to Fur times 19 or 76 
years; in which there are 19 leap-years without a re- 
mainder, But even then to have it of perpetual uſe, it 
muſt be adapted to the old ſtyle ; heels, in every cen- 
turial year not diviſible by 4, the regular courſe of leap- 
years is interrupted in the new; as will be the caſe in 
the year 1800, 

The cycle of Eaſter, allo called the Diony/tan period, 


is a revolution of 532 years, found by multiplying the ſolar 


cycle 28 by the lunar cycle 19. It the new moons did 
not anticipate upon this cycle, Eaſter-day would always 
be the Sunday next after the firſt full moon, which fol- 
lows the 21ſt of March. Bot, on account of the above 
anticipation, to which no proper regard was had before 
the late alteration of the ſtyle, the eccleſiaſtic Eaſter has 
ſeveral times been a week different from the true Eaſter 
within this laſt century : which inconvenience is now re- 
medied by making the table, which uſed to find Eaſter 
for ever, in the Common Prayer Book, of no longer 
uſe than the lunar difference from the new Kyle will ad- 
mit of, 

The carlieſt Eafter poſſible is the 22d of March, the 
lateſt the 25th of April, Within thefe limits are 35 
days, and the number belonging to each of them 1s call- 
ed the number of direftion; becauſe thereby the time of 
Ealter is found for any given year. 

The firit ſeven letters of the alphabet are commonly 
placed in the annual almanacks, to ſhew on what days of 
the week the days of the months fall throughout the 
year. And becauſe one of thole ſeven letters muſt ne- 
ceſſatily ſtand againſt Sunday, it is printed in a capital 
form, and called the deminical n lter: The other fix 
being inſerted in ſmall characters, io denote the other 
fix days of the week. Now, fince a common Julian 
year contains 365 days, if this number be divided by 7 

(the 
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(the number of days in a week) there will remain one 
day. If there had been no remainder, it is plain the 

ear would conſtantly begin on the ſame day of the week : 
but fince one remains, it is plain, that the year muſt 
begin and end on the ſame day of the week ; and 
therefore the next year will begin on the day follow- 
ing. Hence, when January begins on Sunday, A is the 
dominical or Sunday letter for that year: Then, becauſe 
the next year begins on Mondzy, the _— will fall 
on the ſeventh day, to which is annexed the ſeventh let- 
ter G, which therefore will be the dominical letter for 
all that year: and as the third year will begin on Tueſ- 
day, the Sunday will fall on the ſixth day; therefore F 
will be the Sunday letter for that year. Whence it is 
evident, that the Sunday letters will go annually in a 
retrograde order thus, G, F, E, D, C, B, A. And, in 
the courſe of ſeven years, if they were all common ones, 
the ſame days of the week and dominical letters would 
return to the ſame days of the months. But becauſe there 
are 366 days in a leap-year,” if this number be divided 
by 7, there will remain two ws 7 over and above the 
52 weeks of which the year conſiſts. And therefore, if 
the leap- year begins on Sunday, it will end on Monday; 
and the next year will begin on Tueſday, the firſt Sun- 
day whereof mult fall on the ſixth of January, to which 
is annexed the letter F, and not G, as in common years. 
By this means, the leap-year returning every fourth 
year, the order of the dominical letters is interrupted ; 
and the ſeries cannot return to its hrſt ſtare till after four 
times ſeven, or 28 years; and then the ſame days of 
the months return in order to the ſame days of the week 
as before. 

From the * of the ſolar cycle of 28 years 
into the lunat cycle of 19 years, and the Roman indic- 
tion of 15 years, ariſes the great Julian period, conſiſt- 
ing of 7980 years, which had its beginning 764 years be- 
fore Strauchius's ſuppoſed year of the creation (for no 
later could all the three cycles begin together) and it is 
not yet compleated : And therefore it includes all other 
cycles, periods, and æras. There is but one year in 
the whole period that has the ſame nambers for the three 
cycles of which it is made up: And therefore, if hiſto- 
rians had remarked in their writings the-cycles of each 
year, there had been no diſpute about the time of any 
action recorded by them. 

The Dionyſian or vulgar zra of Chriſt's birth was a- 
bout the end of the year of the Julian period 4713; and 
conſequently the firſt year of his age, according to that 
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account, was the 471 4th year of the ſaid period. There - 
fore, if to the current year of Chriſt we add 4713, the 


. ſum will be the year of the Julian period. So the year 


1769 will be found to be the 648 2d year of that period. 
Or, to find the year of the ous period anſwering to 
any given year before the firit year of Chriſt, ſubtract the 
number ot that given year from 4714, and the remainder 
will be the year of the Julian period. Thus, the year 
585 before the ſirſt year of Chrilt (which was the 584th 
before his birth) was the 4129th year of the ſaid period. 
Laſtly, to find the cycles of the ſun, moon, and indic- 
tion for any given year of this period, divide the given 
year by 28. 19, and 15; the three remainders will be 
the cycles ſought, and the quotients the numbers ot cycles 
run ſince the beginning of the period. So in the above 
4714th year of the Julian period, the cycle of the tun 
Was 10, the cycle of the moon 2, and the cycle of indic- 
tion 4; the ſolar cycle having run through 168 courſes, 
the lunar 248, and the indiction 314. 

The vulgar æra of Chriſt's birth was never ſettled till 
the year 527, when Dionyſius Exiguus, a Roman abbor, 
fixed it to the end of the 4713th year of the Julian 
period, which was four years too late. For our Saviour 
was born before the death of Herod, who ſought to kill 
him as ſoon as he heard of his birth. And, according to 
the teſtimony of Joſephus (B. xvii. ch. 8.) there was an 
eclipſe of the moon in the time of Herod's lait illneſs ; 
which eclipſe appears by our aſtronomical tables to 
have been in the year of the Julian period 47510, March 
13th, at 3 hours paſt midnight, at 522 Now, 
as our Saviour muſt have been born ſome months before 
Herod's death, ſince in the interval he was carried into 
Egypt, the lateſt time in which we can fix the true zra 
of his birth as about the end of che 470gth year of the 
Julian period. 

As there are certain fixed points in the heavens from 
which aſtronomers begin their computations, ſo there are 
certain points of time from which hiſtorians begin to 
reckon ; and theſe points or roots of time are called eras 
or epochs, The moſt remarkable #ras are, thoſe of the 
Creation, the Greek Olympiads, the building of Rome, 
the zra of Nabonaſſar, the death of Alexander, the 
birth of Chriſt, the Arabian Hegira, and the Perſian ſeſ- 
degird: All which, together with ſeveral others of lefs 
note, have their beginnings to the following table fixed 
to the years of the Julian period, to the age of the 
world at thoſe times, and to the years before and after 
the year of Chriſt's birth. 


A Table of remarkable Airas and Events, 


Julian V. oſtheſ Before 
Period World.] Chriſt. 
1. The creation of the world + . — - - - 706 o | 4007 
2. The deluge, or Noah's flood -< = 0 3 2362 | 1656 | 2351 
3. The Aſſyrian monarchy founded by Nim . 2537 | 1831 | 2176, 
4. The birth of Abraham . . . - - - - | 2714 | 2008 | 1999 
5. The deſtruction of Sodom and Gomorra 8 . . 2816 | 2110 | 1897 
6. The beginning of the kingdom of Athens by Cecrops - . — | 3157 | 2451 | 1556 
7. Moſes receives the ten commandments from Gl +- = | 3222 | 2516] 1491 
8. . ewe of r! Iſraelites into Canaan . . . » ] 3262 | 2556 | 1451 
; eſtruction . - = „ = | 3529 | 2823 | i184 
* I. No. 21. 28 61 10. The 
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Alexander's victory at Arbela 
The death of Alexander - - ©; . - - 
The captivity of 100000 Jews by king Ptolemy - - - 
The Coloſſus of Rhodes thrown down by an earthquake - 

. Antiochus defeated by Piolemy Philopater - - 3 I. 


. The reformation begun by Martin Luther 
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The beginning of king David's reign - = - - - 
The foundation of Solomon's temple - - . - 

. The Argonautic expedition - - - - - 4 
. Lycurgus forms his excellent laws - - - - - 
. Arbaces, the firſt king of the Medes - - - - 

. Mandaucus, the ſecond - . - 5 Þ A 
Soſarmus, the third - « al b 4 i 
. The beginning of the Olympiads - - - - 

. Artica, the fourth king of the Medes - - - - 
. The Catonian epocha of the ns of Rome — - - 

. The æra of Nabonaſſar - > - F a 
. The deſtruction of Samaria by Salmaneſer . 
The firlt eclipſe of the moon on record - — - 

. Cardicea, the fifth king of the N * - _— - 

. Phraortes, the ſixth - R 4 1 6 
. Cyaxares, the ſeventh - bs 
The firlt Babyloniſh captivity by Nebockadnezzar - - 
The long war ended between the Medes and Lydians . - 
. The fecond Babyloniſh captivity, and birth of Cyrus - - — 
. The deſtruction of Solomon's tempfle = - - - 

. Nebuchadnezzar ſtruck with madneſs - - - - 
. Daniel's viſion of the four monarchies - - - Kru 

. Cyrus begins to reign in the Perſian empire . - - 
The battle of Marathon - - - > - - - 
Artaxerxes Longimanus _ to reign - - - - 


The beginning of Daniel's ſeventy weeks of years - - 
The beginning of the Pelopenneſian war - - 3 


A - = — — 


The famous Archimedes murdered at Syracuſe - . - 


. Jaſon butchers the inhabitants of Jeruſalem - - - 


Corinth plundered and burnt by conſul Mummius . - 


Julius Czfar invades Britain - - . - - - 

. He corrects the kalendar - - - - . > 1 

. Is killed in the Senate-houſe . - - - - 

. Herod made king of Judea - - - 1 
Anthony defeated at the Battle of Actium - - . . - 
Agrippa builds the Pantheon at Rome * - . 
. The true æra of Chriſt's birth - — - R 
Ihe death of Herod - - - > 6 5 


. The Dionyſtan, or vulgar æra of Chriſt's wa b U ho 

. The true year of his crucifixion - - - - - - 
Ihe deſtruction of Jeruſalen: - 
Adrian builds the long wall in Britain — 
. Conſtantius defeats the Picts in Britain - - - 

» The council of Nice . - - - . - . 
The death of Conſtantine the great - - . - - 
. The Saxons invited into Britain - — — - 
The Arabian Hegira - - "= 
The death of Mohammed the pretended prophet | - - - 
Ihe Perſian Yeſdegird - - - 

- The ſun, moon, and all the planets in ae Sep. 14. as ſeen from the earth 


he art of printing diſcovered - © -* "> "—_ 


— - - 4 
+ - 


6.53 


V. of the Before | 
.| World | Chriſt. 
2944 | 1063 
2995 | 1012 
3070 | 937 
3103 | 884 
3132 | B75 
3159 | 848 
3209 | 798 
3232 | 775 
3239 | 768 
3255 | 752 
3261 746 
3286 | 721 
3287 | 720 
3260 | 717 
3352 | 655 
3374 | 633 
2401 | 606 
| 3405 | 602 
3408 599 
3419 | 588 
3433 | 509 
3452 555 
3471 | 536 
3517 | 490 
3543 | 464 
3350 | 457 
3576 | 431 
3677 | 339 
3684 | 323 
3687 320 
3875 | 222 
3790 | 217 
; 3800 | 207 
3837 | 170 
3861 146 
| 3953 54 
3961 46 
3965 42 
3967 40 
3977 30 
3982 25. 
4003 4 
4004 3 
After 
Chriſt. 
4007 o 
4040 33 
4077 70 
4127 | 120 
4313 | 306 
4332 | 325 
4344 | 337 
4452 445 
4629 | 622 
4637 | 630 
4633 631 
5193 1186 
$447 1440 


6230 | $524 4 1517 
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_ In fixing the year of the creation to the 726th year 
of the Julian period, which was the 4007th year before 
the year of Chriſt's birth, we have followed Mr Bed- 
ford in his ſcripture chronology, printed A. D. 1739, 
and Mr Kennedy in a work of the fame kind, priated 
A. D. 1762.—Mr Bedford takes it only for granted that 
the world was created at the time of the autumnal equi- 
nox : But Mr Kennedy affirms, that the faid equinox 


was at the noon of the fourth day of the creation-week,. 
and that the moon was then 24 hours pait her oppotition 
to the ſun, — If Mofzs had told us the ſame things, we 
ſhould have had ſuſhcient data for fixing the zra of tle 
creation: But, as he has been fileat on theſe points, we 
mult conſider the belt accounts of chroaologers as entire 

ly hypothetical and uncertain, 


TasLE, ſhewing the Golden Number, ( which is the ſame both in the O, and New Stil: ), 
from the Chriſtian Era, to A, D. 4909. 
Years leſs than an hundred. 

EL 4 5| 6 7] 8| $910 14, 12]:3) 14 - 4 7} 45 
10 20|21-2:|23[24|25'26127|23[29 30, 3: (32| 33] 34[3539| 37 

Hundreds 33| 39] 40 9204340378 49|5251|52| 55[54[35| 56 | 

of 5758 5% 26364655657 686% 79% 71| 72] 73174} 75 | 
Years, 767717673 81/82{83 84]85136,87|88[39{$0|[g1]92(93 g4 

95196197} $e4v9. |} 1 

IEE rr rr 
o 1900 38002365 7 8 9213486617819 
100 2009] 30 | 6] 7] 8| „231415 18 % I} 2] 2] 4| 5 
200 210400 1] 12|13]14[15116417]18|19] 1]. 2] 3] 4} 5] 6] 7| 8] 9/19 
zoo 2200] &c, 16|17)18]19] 1]-2} 3} 4} 5] 6] 7} $| giof ti rajig]lg ig 
400 23000[ '| *| 3: 4 5] 6] 7] 80 %% 723140778 %% 
500 2400 — 7 8 00ſt 1611711819 1] 2 314145 6} 
600) 2500] — % 14] 15[16| 17118 1g] 1] 2] 3] 4} 5] 6] 7] BJ 7 
700 2600] — 17118 19] 1} 2) 3] 4] 5] 6] 7] 8] 9 1ofmi2}iaftg [ts] is 
800, 27500] — || 3} 4 5] 6] 7 8] gl :o}11]12!13) 14) 15) 1617] iBfig] 1] 2 
900 2800] — || 8] 9 101112113] 1415] 1617/18) 19] x 3| 3] a| 5| 6] 7 
1000! 2900] — 1314 1516 17,18 19] I} 2 3 4451 6 7 8] q[1o[11]12 
1100 3000] — ||15{19] 1] 2] 3\ 4 6] 7] 8 9j10,11]12[13]14] 1516] x5 
1200 3100] — 44 51 6] 7] 8! 9%0 [12013014 15/16 17} i8]ig] xz] 2 ; 
— 11 1300 3200] — |} $ mY 12[13\14|15)16[17]18/19] 2, 2| 3] 4| 5 6| 7] 8 
1400 3300] — | 14] 15516|17]18;, 19] | 2} 3] 4) $ „ 7] | 9, o11042[13 
15003400 — 10 1 2 1 4] 5! 6 768 9 1071 12113 14 15 16117118 
1600} 3500 — || 5 6 7, 8| 9/10/11{12)13014|15|16|17|18]19 1] bf 3] 4 
170 3600] — 10 1123 415 1617 18]19] 1 4 345 768 
12521475 f 11218 LAZL 1 211 5' 6178 2 14 


CAP. XIX. A Deſcription of the Aſtro- 


nomical Machinery ſerving to explain and 


"illuſtrate the foregoing part of this Treatiſe. 


Tus Orxiny, (Plate XLVII. fig. 4.) This machine 
ſhews the motions of the ſun, Mercury, Venus, earth, 
and moon; and occaſionally the ſuperior planets, Mars, 
Jupiter; and Saturn, may be put on; Jupiter's four ſa- 
tellites are moved round him in their proper times by a 


ſmall winch; and Satura has his five ſatellites, and his 


ring which keeps its paralleliſm round the ſun and by a- * 


lamp put in the ſun's place, the ring ſhe ws all its various 
phases already deſcribed. 


In the centre, No. 1. repreſents the ſun, ſupported 


by its axis, inclining almoſt 8 degrees from the axis of from the axis of the «c'iptic, and her north. pole 


1 


the ecliptic, and tut ning round in 254 days on its axis, 
of which the north pole inclines toward the 8th degree 


of Piſces in the great ecliptic, (No. 11.), Whereon the 
months and days are engraven over the ſigns and degrees 
in which the ſun appears, as ſeen from the earth, on 
the different days of rhe year. 

The neareſt planet (No. 2.) to the ſun is Mercury, 
which goes round him in 87 days 23 hours, or 8534 di- 
urnal rotations of the carth; but has no motion round 
its axis in the machine, becauſe the time of its diurnal 
motion in the heavens is not known to us. 

The next planct in order is Venus, (No. 3.), which 
performs her annual courſe in 224 days 17 hours, and 


turns round her axis in 24 days g hours, or in 24 diur- 
«nal rotations of the earth. Her axis inclines 7 4 
inc lines 


towards 
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towards the zcth degree of Aquarius, according to the 
obſervations of Bianchini. She ſheus all the pheav- 
mena deſcribed in Chap. I. 

Next, without the orbit of Venus, is the Earth, 
(No. 4.), which turns round its axis, to any fixed point 
at a great diſtance, in 23 hours 56 minutes 4 ſeconds, 
of mean ſolar time; but from the ſun to the fun again, 
in 24 hours of the ſeme time. No. 6. is a ſydercal 
dial plate under the earth, and No. 7. a ſolar dial-plate 
on. des cover of the machine. The index of the former 
hes ſydereal and of the latter, ſolar time; and hence 
ti former index pains one entire revolution on the latter 
every year, as 365 ſolar or natural days contain 366 ſy- 
dereal days, or apparent revolutions of the ſtars. In 
the time that the earth makes 3654 diurnal rotations on 
its axis, it goes once round the ſun in the plane of the 
ecliptic; and always keeps oppoſite to a moviag index 
(No. 10.) which ſhews the ſun's daily change ot place, 
ard alſo the days of the months. 

The earth is half covered with a black cap, for divi- 
ding the apparently enlightened half next the ſun from 
the other half, which, when turned away from him, is 
ia the dark. The edge of the cap repreſents the circle 
bounding light and darkneſs, and ſhews at what time the 
tun riſes and ſets to all places throughout the year. The 
carth's axis inclines 234 degrees from the axis of the ec- 
liptic, the north pole inclines roward the beginning of 
Cancer, and keeps its paralleliſm throughout its annual 
courſe; ſo that in ſummer the northern parts of the earth 
incline towards the ſun, and in winter from him; by 
which means, the different lengths of days and nights, 
and the cauſe of the various ſeaſons, are demonltrated 
to light, 

There is a broad horizon, to the upper fide of which 
is fixed a meridian ſemicircle in the north and ſouth 
points, gr duated on both ſides from the horizon to 90 
in the zenith or vertical point, The edge of the horizon 
is graduated from the ecalt and weſt to the ſouth and 
north points, and within theſe diviſions are the points of 
the compaſs. From the lower fide of this thin horizon- 
plate ſtand out four ſmall wires, to which is ſixed a twi- 
light-circle 28 degrees from the graduated fide of the 
horizon all round This horizon may be put upon the 
earth, (when the cap is taken away), and rectified to the 
latitude of any place; and then, by a ſmall wire called 
the /e/ar ray, which may be put on ſo as to proceed di- 
rely from the ſun's centre towards the carth's, but to 
come no farther than almoſt to touch the horizon. "The 
b-ginning of twilight, time of ſun-tiſing, with his am- 
plirude, meridian altitude, time of ſetting, amplitude 
then, and end of twilight, are ſhewn for every day of 
the year, at that place to which the horizon is rectified, 

The Moon (No. 5.) goes round the earth, from be- 
tween it and any fixed point at a great diſtance, in 27 
days 4 hours 43 minutes, or through all the ſigns and de- 
grees of her orbit, which is called ber periodical revo/u- 


tion ;, bur ſhe goes round from the ſun to the ſun again, 


or from change to change, in 29 days 12 hours 45 mi- 
nutes, which is her Hnedical revolution; and ia that 
time ſhe exhibits all the phaſes already deſcribed. 

When the above mentioned horizon is rectiſied to the 


A* 8 T?R ONO Mt FT, 


latitude of any given place, the times of the moon's ri- 
ling and ſetting, together with her amplitude, are ſhewn 
to that place as well as the ſun's; and all the various 
phenomena of the harveſt- moon are made obvious to 
light. 

The moon's orbit (No. 9.) is inclined to the ecliptic, 
(No. 11.), one half being above, and the other below 
it. The nodes, or points at o and o, lie in the plane 
of the ecliptic, as before deſcribed, and ſhift back- 
ward through all its fines and degrees in 183 years. The 
degrees of the moon's latitude to the higheſt at NL 
(north latitude) and loweſt at SL, (ſouth latitude), are 
engraven both ways from her nodes at o and ©; and as 
the moon riſes and falls in her orbit according to its in- 
clination, her latitude and diſtance from her nodes are 
ſhewn for every day, having firſt rectified her orbit ſo as 
to ſet the nodes to their proper places in the ecliptic; 
and then, as they come about at different, and almdſt 
oppoſite times of the year, and then point towards the 
ſun, all the eclipſes may be ſhewn for hundreds of years, 
(without any new rectification), by turning the machinery 
backward for time paſt, or forward for time to come. 
At 17 degrees diſtance from each node, on both ſides, 
is engraved a ſmall ſun; and at 12 degrees diſtance, a 
ſmall moon; which ſhew the limits ot ſolar and lunar 
eclipſes: and when, at any change, the moon falls be- 
tween either of theſe ſuns and the node, the ſun will be 
eclipſed on the day pointed to by the annual index, 
(No. 10.); and as the moon has then north or ſouth la- 
titude, one may eaſily judge whether that eclipſe will be 
viſible in the northern or — hemiſphere; eſpecially 
as the earth's axis inclines toward the ſun or from him 
at that time. And when, at any full, the moon falls 
berween either of the little moons and node, ſhe will 
be eclipſed, and the annual index ſhews the day of that 
eclipſe, There is a circle of 294 equal parts (No. 8.) 
on the cover of the machine, on which an index ſhews 
the days of the moon's age. 

There are two ſemicircles (Plate XLVIII. fig. 1.) fix- 
ed to an elliptical ring, which being put like a cap upon 
the earth, and the forked part F upon the moon, thews 
the tides as the earth turns round within them, and they 
are led round it by the moon, When the different 
places come to the ſemicircle AaEbB, they have tides of 
flood; and when they come to the ſemicircle CED, they 
have tides of ebb; the index on the hour-circle (No. 7. 
Plate XLVII.) ſhewing the times of theſe phenomena. 

There is a jointed wire, of winch one end being put 
into a hole in the upright ſtem that holds the earth's cap, 
and the wire laid into a (mall forked piece which may be 
occaſionally put upon Venus or Mercury, ſhews the di- 
rect and retrograde motions of theſe two planets, wick 
their (tationary times and places, as ſeen from the carth. 

The whole machinery is turned by a winch or handle, 
(No. 12.), and is fo eaſily moved, that a clock might 
turn it without any danger of ſtopping. 

To give a plate of the whe:l|-work of this macki 


would anſwer no purpoſe, becauſe many of the whee® {2 


lie ſo behind others as to hide them from fight in any 


view whatever, 


The Comtrariun, (Plate XLVIII bg. 2.) This 


curious 


%. ” 


Fig. 1 Plate XIVI. 
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curious machine ſhews the motion of a comet or excen- 
trie body moving round the ſun, deſcribing equal areas 
in equal times, and may be fo contrived as to thew ſuch 
a motion for any degree of excentricity, It was invent- 
ed by the late Dr Deſaguliers. 

The dark elliptical groove round the letters abe deſghillm 
is the orbit of the comet I: this comet is carried round 
in the groove according to the order of letters, by the 
wire H fixed in the ſun S, and flides on the wire as it 
approaches nearer to, or recedes farther fronr the ſun, 
being neareſt of all in the perihelion a, and fartheſt in 
the aphelion g. The areas, aSb, bSc, cSd, &c, or con- 
tents of thels ſe 
very turn of the winch XN, the comet I is carried over 
one of theſe areas; conſequently, in as much time as it, 
moves from F to g, or from g to h, it moves from mz to 
a, or from a to 6; and fo of the reſt, being quickeſt of 
all at a, and (loweſt at g. Thus the comet's velocity in 
its orbit continually decreaſes from the perihelion @ to 
the aphelion g; and increaſes in the ſame proportion from 

to 4. 

The elliptic orbit is divided into 12 equal parts or 
ſigns, with their reſpective degrees, and fo is the circle 
nopqritu, Which repreſents a great circle in the heavens, 
and to which the comet's motion is referred by a ſmall 
knob on the point of the wire . Whilſt the comet 
moves from f to g in its orbit, it appears to move only 
about five degrees in this circle, as is ſhewn by the ſmall 
knob on the end of the wire /; but in as ſhort time as 
the comet moves from m to a, or from a to 6, and it 
appears to deſcribe the large ſpace in or u in the hea- 
vens, either of which ſpaces contains 120 degrees, or 
four ſigns, Were the excentricity of its orbit greater, 
the greater ſtill would be the difference of its motion, 
and vice ver/a. 1 

ABCDEFGHIKLMA is a circular orbit for ſhewing 
the equable motion of a body round the fun 5, deſeri- 
bing equal areas ASB, BSC, &c. in equal times with 
thoſe of the body I in its elliptical orbit above men- 
tioned; but with this difference, that the circular mo- 
tion deſcribes the equal arcs AB, BC, &c. in the ſame 
equal times that the elliptical motion deſcribes the une- 
qual arcs, ab, bc, &c. 

Now, ſuppoſe the two bodies I and 1 to ſtart from the 
points à and A at the fame moment of time, and, each 
having gone round its reſpective orbit, to arrive at theſe 
points again at the ſame inſtant, the body I will be for- 
warder in its orbit than the body 1 all the way from a 
to g, and from A to C; but 1 will be forwarder than Y 


through all the other half of the orbit; and the differ- - 


ence is equal to the equation of the body I in its orbit. 
At the points 4.4, and g, that is, in the perihelion and 
aphelion, they will be equal; and then the equation va- 
niſhes This ſhews why the equation of a body moving in 
an elliptic orbit, is added to the mean or ſuppoſed circular 
motion from the perihelion to the aphelion, and ſubtracted 
from the aphelion to the perihelion, in bodies moving 
round the ſun, or from the perigee to the 'apogee, and 
from the apogee to the perigee in the moon's motion 
round the earth, 


Vor. I. No. 21. 3 


veral triangles, are all equal; and in e- 
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This motion is performed in the following manner by 
the machine, (Plate XLVIII. fig 3.). AbC is a wood- 
en bar, (in the box containing the wheel-work), above 
which are the wheels D and E, and below it the ellipric 
plates FF and GG; each plate being fixed on an axis in 
one of its focuſes, at E and A; and the wheel E is fix- 
ed on the ſame axis with the plate FF. Thele plates 
have grooves round their edges . of equal diame- 
ters to one another, and in theſe grooves is the cat - gut 
ſtring gg, gg croſling between the plates at . On Ht, 
the axis et handle or winch & in fig. 2. is an end- 
leſs ſcrew in fig. 3. working in the wheels D and E, 
whoſe numbers of teeth being equal, and ſhould be equal 
to the number of lines aS, bS, c$, &c. in fig. 2. they 
turn round their axes in equal times to one another, and 
to the motion of the elliptic plates. For, the wheels 
D and E having equal numbers of teeth, the plate FF be- 
ing fixed on the ſame axis with the wheel E, and the 
pou FF turning the equally big _ GG by a cat-gut 
ring round them both, they mult all go round their axes 
in as many turns of the handle JV as either of the wheels 
has teeth. 

It is caſy to ſee, that the end 4 of the elliptical plate 
FF being farther from its axis E than the oppoſite end [ 
is, mult deſcribe a circle ſo much the larger in propor- 
tion, and therefore move through ſo much mote ſpace in 
the ſame time; and for that reaſon the end 4 moves lo 
much faſter than the end J, although it goes no ſooner 
round the centre E. But then the quick-moving end 5 
of the plate FF leads about the ſhort end A of the plate 
GG with the ſame velocity ; and the won pm [ 
of the plate FF coming half round as to B, mult then 
lead the long end 4 of the plate GG as flowly about: fo 
that the elliptical plate FF and its axis E move uniformly 
and equally quick in every part of its revolution; but 
the elliptical plate GG, together with its axis X, mult 
move very unequally in differen parts of its revolution; 
the difference being always inverſely as the diſtance of 
any point of the circumference of GG from its axis at 
A: or in other words, to inſtance in two points, if the 
diſtance Al be four, five, or fix times as great as the di- 
{tance A, the poim + will move in that poſition four, 
five, or fix times as faſt as the point 4 does, when the 
plate GG has gone half round; and fo on for any other 
excentricity or difference of the diſtances At and A5. 
The tooth / on the plate FF falls in between the two 
teeth at & on the plate GG, by which means the revolu- 
tion of the latter is ſo adjuſted to that of the former, 
that they can never vary from one another. 

On the top of the axis of the cqually- moving wheel 
D in fig. 3. is the ſun S ia fig. 2.; which ſun, by the 
wire fixed to it, carries the ball x round the circle 
ABCD, &c. with an equable motion, according to the 
order of the letters: and on the top of the axis K of the 
uncqually-moving elliphs GG, in * 3. is the ſun & ia 
ig. 2. carrying the ball I unequably round in the ellip- 
tical groove abcd, &c, V. f. This elliptical groove 
muſt be preciſely equal and ſimilar to the verge of the 
plate GG, which is alſo equal to that of FF, 

la this mannet machines may be made to ſhew the 
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true motion of the moon about the earth, or of any pla- 


net about the ſun, by making the elliptical plates of the 


ſame excentricities, in proportion to che radius, as the 
orbits of the planets are, whoſe motions they repreſent; 
and fo their different equations in different parts of their 
orbits may be made plain to ſight, and clearer idcas of 
theſe motions and equations acquired in half an hour, 
than could be gained from reading half a day about tuch 
motions and equations, 

The ImezoveDd CElesTIAL GLons, (Plate XLIV. 
fig. 2.). On the north pole of the axis, above the hour- 
circle, is fixed an arch MXM of 234 degrees; and at 
the end I is fixed an upright pin HG, which ſtands di- 
rectly over the north pole of the ecliptic, and perpendi- 
On this 
pin are two moveable collets at D and H, to which are 
fixed the quadrantile wires V and ©, having two little 
balls on their ends for the ſun and moon, as in the figure. 
The collet D is fixed to the circular plate F, whereon 
the 291 days of the moon's age are engraven, beginning 
Juſt under the ſun's wire N; and as this wire is moved 
round the globe, the plate F turns round with it, Thele 


- wires are eaſily turned, if the ſcrew C be ſlackened; and 


when they are ſer to their proper places, the ſcrew ſerves 
to fix them there ſo as in turning the ball of the globe, 
the wires with the ſun and moon go round with it; and 
theſe rwo little balls rife and ſet at the ſame times, and 


on the ſame points of the horizon, for the day to which 


they are rectified, as the ſun and moon do in the heavens. 

Becauſe the moon keeps not her courſe in the ecliptic, 
(as the ſun appears to do), but has a declination of 53 
degrees on each ſide from it in every lunation, her ball may 
be ſcrewed as many degrees to either ſide of the ecliptic as 
her latitude or declination from the ecliptic amounts to at 
any given time; and for this purpoſe S, Plate LI. fig. 2. 
4 by miſlake omitted ti be inſerted in the proper plate is a 

mall piece of paſteboard, of which the curved edge at S is 
to be ſet upon the globe at right angles to the ecliptic, 
and the dark line over & to ſtand upright upon it. From 
this line, on the convex edge, are drawn the 54 degrees 
of the moon's latitude on both ſides of the ecliptic; and 
when this piece is ſet upright on the globe, its graduated 
edge reaches to the moon on the wire ©, by which means 
the is eaſily adjuſted ro her latitude found by an ephemeris. 

The horizon is ſupported by two femicircular arches, 
becauſe pillars would (top the progreſs of the balls when 
they go below the horizon in an oblique ſphere. 

To recti this globe. Elevate the pole to the latitude 
of the place; then bring the ſun's place in the ecliptic for 
the given day to the braſen meridian, and ſet the hour- 
index to XII at noon, that is to the upper XII on the 


 tour-circle; keeping the globe in that {nuation, Nlacken 


the ſcrew C, and ſet the fun directly over his place on 
the meridian; which done, ſet the moon's wire under 
the number that expreſſes her age for that day on the 

late F, and ſhe will then ſtand over her place in the 
ecliptic, and ſhew what conſtellation ſhe is in, Laſtly, 
faſten the ſcrew C, and laying the curved edge of the 
paſteboard & over the ecliptic below the moon, adjuſt 
the moon to her latitude over the graduated edge of the 
palteboard; and the globe will be rectiſied. 


—————— — —ñ̃ — —L—— 
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Having thus rectiſied the globe, turn it round, and ob- 
ſerve on what points of the horizon the ſun and moon 
balls riſe and ſet, for theſe agree with the points of tlie 
compaſs on which the ſun and moon riſe and ſet in the 
heavens on the given day; and the hour- iudex ſhews the 
times of their rifing and ſetting ; and likewiſe the time of 
the moon's paſſing over the meridian, 

This ſimple apparatus ſhews all the varieties that can 
happen in the riſing and ſetting of the ſun and moon; 
and makes the fore-mentioned phenomena of the harveit- 
moon plain to the eye. It is alſo very uſeful in reading 
lectures on the globes, becauſe a large company can ſce 
this ſun and moon go round, riſing above and ſetting be- 
low the horizon at different times, according to the ſea- 
ſons of the year; and making their appulſes to different 
fixed ſtars. But in the uſual way, where there is only 
the places of the ſun and moon in the ecliptic to keep the 
eye upon, they are eaſily loſt ſight of, unleſs they be 
covered with patches, 

The PrANITARY GLons, (Plate XLIX. fig. 1.) In 
this machine, a terreſtrial globe is fixed on its axis 
ſtanding upright on the pedeital CD E, on which is an 
hour-circle, having its index fixed on the axis, which 
turns ſomewhat tightly in the pedeſtal, ſo that the globe 
may not be liable to ſhake; to prevent which, the pede- 
ſtal is about two inches thick, and the axis gors quite 
through it, bearing on a ſhoulder. The globe is hung 
in a graduated brazen meridian, much in the uſual way; 
and the thin plate N, NE, E is a moveable horizon gra- 
duated round the outer edge, for ſhewing the bearings 
and amplitudes of the ſun, moon, and planets. Ide 
braſen meridian is grooved round the outer edge; and in 
this groove is a ſlender ſemi-circle of braſs, the ends of 
which are fixed to the the horizon in its north and ſouth 
points: this ſemi-circle ſlides in the groove as the hori- 
zon is moved in rectifying it for different latitudes. To 
the middle of this ſemi-circle is fixed a pin, which always 
keeps in the zenith of the horizon, and on this pin the 
quadrant of altitude g turns ; the lower end of which, in 
all pofitions, touches the horizon as it is moved round 
the ſame. This quadrant is divided into 90 degrees 
from the horizon to the zenithal pin on which it is turned, 
at 90. The great flat circle or plate 4B is the ecliptic, 
on the outer edge of which the ſigns and degrees are laid 
down; and every fifth degree is drawn through the reſt 
of the ſurface of this plate towards its center, On this 
plate are ſeven grooves, to which ſeven little balls are 
adjuſted by ſliding wires, ſo that they are eaſily moved 
in the grooves, without danger of ſtarting them. The 
ball next the terreſtrial globe is the moon, the next 
without it is Mercury, the next Venus, the next the 
ſun, then Mars, then Jupiter, and laſtly Saturn. This 
plate, or ecliptic, is ſupported by four (trong wires, ha- 
ving their lower ends fixed into the pedeſtal, at C. D, 
E, the fourth being hid by the globe. The ecliptic is 
inchned 234 degrees to the pedeſtal, and is therefore 
properly inclined to the axis of the globe which ſtands 
upright on che pedeſtal. 

To rectiſ this machine. Set the ſun, and all the pla- 
netary balls, to their geocentric places in the ecliptic for any 
given time, by an ephemetis; chen (et the north point of 
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the horizon to the 1.ti:ude of your place on the braſen 
meridian, and the quadrant of altitude to the ſouth point 
of the horizon; which done, turn the globe with its fur- 
nitute till the quadrant of altitude comes right againlt 
the ſun, viz. to his place in the ecliptic; and keeping it 
there, ſet the hour-index to the XII next the letter C; 
and the machine will be rectificd, not only for the fol- 
lowing problems, but for ſeveral others which the artitt 
may eaſily nd out. 


ProBwLem I. To find the amplitudes, meridian alti- 
tudes, and times of rijing, culminating, and ſetting, 
of the ſun, moon, and planets. 


Turn the globe round eaſtward, or according to the or- 
der of ſigns; and as the eaſtern edge of the horizon comes 
right againſt the ſun, moon, or any planet, the hour- 
index will ſhew the time of its riſing; and the inner edge 
of the ecliptic will cut its riſing amplitude in the horizon. 
Turn on, and as the quadrant of altirude comes right a- 
gainſt the ſun, moon or planets, the ecliptic cuts their 
meridian altitudes in the quadrant, and the hour-index 
ſhews the times of their coming to the meridian. Con- 
tinue turning, and as the weſtern edge of the horizon 
comes right againſt the ſun, moon, or planets, their ſet- 
ting amplitudes are cut in the horizon by the eclipric ; 
and the times of their ſetting are ſheun by the index on 
the hour- circle. 


Pros. II. T find the altitude and azimuth of the 
fun, mom, and planets, at any time of their being 
above the horizon, 


Turn the globe till the index comes to the given time 
in the hour-circle, then keep the globe ſteady, and mo- 
ving the quadrant of altitude to each planet refpettively, 
the edge of the ecliptic will cut the planet's mean alti- 
tude on the quadrant, and the quadrant will cut the 
planet's azimuth, or point of bearing on the horizon. 


Pros, III. 7% ſun's altitude being given at any time 
either before or after neon, to find the heur of the 
day, and variation of the compaſs, in any known la- 
titude. 


With one hand hold the edge of the quadfunt right a- 
gainſt the ſun; and, with the other hand, turn the globe 
weltward, if it be in the forenvon, or caltward it it be 
in the afternoon, until the ſun's place at the inner edge 
of the ecliptic curs the quadrant in the fun's obſcrved al- 
titude; and then the hour - index will point out the time 
of the day, and the quadrant will cut the true azimuth, 
or bearing of the ſun for that time: The difference be- 
tween which, and the bearing ſhewn by the azimuth 
compaſs, ſhews the variation ot the compaſs in that place 
of the carth, 

The Trajector Um Lux Ax, Plate XLLX. fig. 2. 
This machine is for delineating the paths of the earth 
and moon, ſhewing what ſort of curves.they make in the 
etherial regions. S is the fun, and E the earth, whoſe 
centres are 81 inches diſtant from each other; every 
inch anſwering to a million of miles. Heis the moon, 


whoſe centre is Y parts of an inch from the earth's- 
in this machine, this being in juſt proportion to the 
moon's diſtance from the earth. AJ is a bar of wood, 
to be moved by hand round the axis g which is fixed in 
the wheel T. The circumference of this wheel is to the 
circumference of the {mall wheel L (below the other end 
of the bat) as 3654 days is to 294, or as a year is to a 
lunation. The wheels are grooved round their edges, and 
in the grooves is the cat-gut ſtring GG croſhng between 
the wheels at X. On the axis of the wheel L is the in- 
dex F, in which is fixed the moon's axis N for carrying 
her round the carth E (fixed on the axis of the wheel 
IL) in the time that the index goes round a circle of 291 
equal parts, which are the days of the moon's age. 
The wheel TY has the months and days of the year all 
round its limb; and in the bar A.4 is fixed the index 1, 
which points out the days of the months anſwering to 
the days of the moon's age, ſhewn by the index F, in the 
circle of 294 equal parts at the other end of the bar, 
On the axis of the wheel L is put the piece D, below 
the cock C, in which this axis turns round; and in D 
are put the pencils e and , directly under the earth E 
and moon ; fo that mz is carried round e, as IM is 
round E. 

Lay the machine on an even floor, preſſing gently on 
the wheel J, to cauſe its ſpiked feet (of which two ap- 
pear at P and P, the third being ſuppoſed to be hid 
from light by the wheel) enter à little into the floor to 
ſecure the wheel from turning. Then lay a paper about 
four feet long under the pencils e and , = wiſe to 
the bar; which done, move the bar ſlowly round the axis 
g of the wheel !; and as the carth E goes round the fun 
S, the moon M will go round the earth with a duly 
proportioned velocity; and the friction-wheel running 
on the tloor, will keep the bar from bearing too heavily 
on the pencils e and », Which will delineate the paths 
of the earth and moon. As the index / paints out the days 
of the months, the index F ſhews the moun's age on theſe 
days, in the circle of 294 equal parts. And as this laſt 
index. points to the different days in its circle, the like 
numeral figures may be ſet to thoſe parts of the curves 
of the earth's path and moon's, where the pencils e and 
im are at thoſe times reſpectively, to ſhew the places of 
the carth and moon. It the pencil e be puſhed a very 
little off, as if from the pencil ., to about , part of 
their diſtance, and the pencil - puſhed as much towards 
e, to bring them to the ſame diſtances again, though not 
to the ſame points of ſpace ; then, as w goes round , 


e will go as it were round the centre of gravity between ' 


the earth e and moon ; but this motion will not ſen- 
ſibly alter the figure of the earth's path or the moon's. 
If a pin, as p, be put through the pencil w, with its 
head towards that of the pin g in the pencil e, its head 
will always keep thereto as * goes round e, or as the 
{ame fide of the moon is ſtill obverted to the earth. But 
the pin p, which may be conſidered as an equatorial dia - 


meter of the moon, will turn quite round the point , 


man all poſlible angles with the line of its progreſs, o 
line of the moon's path. This is an ocular proof of the 
moun's turning round her axis, 


The. 
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The Tior-DiAL, Plate L. fig. 1. The outſide parts 
of this machine conſiſt of, 1. An eight- ſided box, on the 
top of whichat the corners is ſhewn the phaſes of the moon 
at the octants, quarters, and full. Within theſe is a circle 
of 29 equal parts, which are the d-ys of the moon's age 
accounted from the ſun at new mcon, round to the ſun 
again, Within this circle is one of 24 hours divided 
inte their reſpective halves and quarters. 2. A moving 
ell;prical plate, painted blue, to repreſent the riſing of 
the tides under and oppolite to the moon; and has the 
words, high water, tide falling. lun waler, tide i- 
Ang, marked upon it. To one end of this plate is fixed 
the moon M by the wire /, and goes along with it. 
3. Above this elliptical plate is a round one, with the 
points of the compaſs upon it, and alſo the names of a- 
bove 200 places in the large machine (but only 32 in the 
ſigure, to avoid confuſion) ſet over thoſe points in which 
the moon bears when ſhe raiſes the tides to the greateſt 
heiglits at theſe places twice in every lunar day: And 
to the north and ſouth points of this plate are fixed two 
indexes [and XK, which ſhew the times of high water, 
in the hour circle, at all theſe places. 4. Below the 
elliptical plate are four ſmall plates, two of which pro- 
ject out from below its ends at new and full moon; and 
ſo, by lengthening the ellipſe, ſhew the ſpring-rides, 
which are then raiſed to the greateſt heights by the uni- 
ted attractions of the ſun and moon. The other two of 
theſe ſmall plates appear at low water when the moon 1s 
in her quadratures, or at the ſides of the elliptic plate, 
to ſhew the neap tides; the ſun and moon then acting 
croſs-wiſe to each other, When any two of theſe {mall 
plates appear, the other two are hid; and when the 
moon is in her octants, they all diſappear, their being 
neither ſpring nor neap-tides at thoſe times, Within 
the box are a few wheels for performing theſe motions 
by the handle or winch H. 

Turn the handle until the moon M comes to any gi- 
ven day of her age in the circle of 294 equal parts, and 
the moon's wire V will cut the time of her coming to 
the meridian on that day, in the hour circle; the XII 
under the ſun being mid-day, and the oppoſite XII mid- 
night : Then looking for the name of any given place 
on the round plate (which makes 294 rotations whilſt 
the moon M makes only one revolution from the ſun to 
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ASTROP-WELLS, in Northamptonſhire, were re- 
commended by the phyſicians Willis and Clever, for 
the cure of the ſcurvy, aſthma, &c. 

ASTROSCOPE, an inſtrument compoſed of two canes, 
having the conſtellations delineated on their ſurfaces, 
whereby the ſtars may be caſily known. 

ASTRUM, with chemiſts, ſignifies that virtue which 
accrues to things from their preparation; and among 
ancient phyſicians, certain medicines in the figure of 
round cakes impreſſed with aſteriſks. 

ASTUR, in ornithology, a ſynonime of a ſpecies of 
falco. See Farco. | 

ASTORIA, a maritime province of Spain, lying along 


NOM} TY; 


the ſun again) turn the handle till that place comes to 
the word high water under the moon, and the index 
which falls among the forenoon hours will ſhew the time 
of high water at that place in the forenoon of the given 
day: then turn the plate half round, till the ſame place 
comes to the oppoſite high- water mark, and the index 
will ſhew the time of high water in the afternoon at that 
place. And thus, as all the different places come ſuc- 
ceſhvely under and oppoſite to the moon, the indexes. 
ſhew the times of high water at them in both parts of 
the day: And, when the ſame places come to the low- 
water marks, the indexes ſhew the times of low water, 
For about three days before and after the times of new 
and full moon, the two ſmall plates come out a little 
way from below the high-water marks on the elliptical 
plate, to ſhew that the tides riſe ſtill higher about theſe _ 
times : And abcut the quarters, the other two plates 
come out a ittle from under the low-water marks to- 
wards the ſun, and on the oppoſite tide, ſhewing that 
the tides of flood riſe not then ſo high, nor do the tides 
of ebb fall ſo low, as at other times. 

By pulling the handle a little way outward, it is diſ- 
engaged from the wheel-work, and then the upper plate 
may be turned round quickly by hand, ſo as the moon 
may be brought to any given day of her age in about a 
quarter of a minute; and by puſhing in the handle, it 
takes hold of the wheel-work again. 

On AB, (fig. 2) the axis of the handle H, is an endleſa 
ſcrew C, which turns the wheel FED of 24 teeth round 
in 24 revolutions of the handle: This wheel turns an- 
other ONG of 48 teeth, and on its axis is the pinion 
P of four leaves, which turns the wheel LX/ of 
59 teeth round in 294 turnings or rotations of the 
wheel FED, or in 708 revolutions of the handle, which 
is the number of hours in a ſynodical revolution of the 
moon. The round plate, with the names of places up- 
on it, is fixed on the axis of the wheel FED; and the 
elliptical or tide-plate with the moon fixed to it, is upon 
the axis of the wheel LXAI; conſequently, the former 
makes 294 revolutions in the time that the latter makes 
one. The whole wheel FED, with the endleſs ſcrew 
C, and dotted part of the axis of the handle AB, toge- 
ther with the dotted part of the wheel OV, lie hid be- 
low the large wheel LXI. 
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the bay of Biſcay, with Gallicia on the weſt, and Biſ- 
cay on the eaſt, Ir gives the title of prince to the 
eldeſt ſon of the king of Spain, 

ASTYNOMI, in Grecian antiquity, magiſtrates in A- 
thens, corre!{ponding to the ædiles of the Romans; 
they were ten in number. See Rp. 

ASYLUM, a ſanctuary, or place of refuge, where cri- 
minals ſhelter themſelves from the hands of juſtice. 
The aſyla of altars and temples were very ancient ; 
and likewiſe thoſe of tombs, (ſtatues, and other monu- 
ments of conſiderable perſonages : Thus, the temple 
of Niana at Epheſus was a refuge for debtors, the 
tomb of Theſeus for ſlaves, The Jews had — 
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aſyla, the moſt remarkable of which were, the fix ci- 
ties of refuge, the temple, and the altar of burnt · of- 
ferings. | 

ASYMMETRY, the want of proportion between the 
parts of any thing, being the contrary of ſymmetry. 
See SYMM-TRY, 

ASYMPTOTE, in geometry, a line which continually 
approaches nearer to another ; but, Han continued in- 
finitely, will never meet with it: Of theſe there ate ma- 
ny kinds, In ſtrickneſs, however, the term tote, 
is appropriated to right lines, which approach nearer 
and nearer to ſome curves of which they are ſaid to be 
aſymptotes ;, but if they and their curve are indefinite- 
ly continued, they will never meet. 


ASYMPTOTIC ſpace, the ſame with hyperbolic ſpace. . 


See HyrERBOLIC, 

ASYNDETON, in 
conj unctions in a 
is left out. | 

ATARAXY, a term uſed by the ſtoics and ſceptics, to 
denote that calmneſs of mind which ſecures us from 
all emotions ariſing from vanity and ſelf-conceit, 

ATAXY, in a general ſenſe, the want of order : With 
phyſicians, it ſignifies irregularity of criſes and pa- 
roxyſms of fevers. 

ATCHE, in commerce, a ſmall ſilver coin uſed in Turky, 
and worth only one third of the Engliſh penny. 

ATCHIEVEM<NT, in heraldry, denotes the arms of 
a perſon, or family, together with all the extenor or- 
naments of the ſhield ; as helmet, mantle, crelt, ſcrolls, 
and motto, together with ſuch quarterings as may 
have been acquired by alliances, all marſhalled in or- 


ammar, a figure which omits the 
tence; as in vent, vidi, vici, ET 


der. 

A TEMPO GIUSTO, in muſic, ſignifies to ſing and 
or play in an equal, true, and juſt time. See Time, 

ATHAMADULET, the prime miniſter of the Perſian 
empire, as the grand vizier is of the Turkiſh empire. 
He is great chancellor of the kingdom, preſident of the 
council, ſuperintendant of the finances, and is charged 
with all foreign affairs. 

ATHAMANTA, in botany, a genus of the pentandria 
digynia claſs. The fruit is oblong and ſtreaked, The 
ſpecies are 10, only one of which, viz, the libanotis 
or mountain ſtone-parſley is a native of Britain, The 
root of the athamanta me um or ſpignel, a native of I- 
taly, is an uſeful aromatic and carminative, though 
little regarded in the preſent practice, 

ATHANASIA, in botany, a genus of the ſyngeneſia 
polygamia æqualis claſs, There are ten ſpecies of 
this genus, molt of them natives of Africa. 

ATHANASIAN creed, that ſuppoſed to be compoſed 
by Athanaſius. Sce Cxtep. 

ATHANATI, in Perſian antiquity, a body of cavalry, 


conſiſting of ten thouſand men, always complete. 
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ſure by ſhutting the regiſters. See Cut uisrav, 7 
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ATHEIST, a perſon who does not believe the exiſtence 
of a Deity. Many people, both ancient and modere, 
have pretended to atheiſm, or have been reckoned a- 
theiſts by the world; but it is juſtly queſtioned whe- 
ther any man ſeriouſly adopted dach a principle. Theſe 
pretenſions, therefore, mult be founded on pride or 
affectation. 

ATHELING, Abri, Epitincg, Erxiixc, or 
ETHELING, among our Saxon anceſtors, was a title 
of honour properly belonging to the heir apparent, or 
388 to the crown, This honourable appel- 
ation was firlt conferred by king Edward the Confei- 
ſor on Edgar, to whom he was great uncle, when, 
being without any ifſue of his own, he intended to 
make him his heir. 

ATHENA, a plaſter made of aloes, myrrh, and gum 
ammoniac, and recommended by ſome ancient phyli- 
cians in wounds of the head. 

ATHEN XA, in Grecian antiquity. See PaxArur- 
NAA, 

ATHEN ZUM, in antiquity, a public place wherein 
the profeſſors of the liberal arts held theic afſemblies, 
the rhetoricians declaimed, and the poets rehearſed 
their performances, 

Theſe places, of which there were a great number 
at Athens, were built in the manner of amphithearres, 
encompaſled with ſeats, called cunei, The three molt 
celebrated Athenza were thoſe at Athens, at Rome, 
and at Lyons, the fecoad of which was built by the 
emperor Adrian, 

ATHENREE, a town of Ireland, in the county of Gal- 
way, and province of Connaught, ©:uated about ten 
miles eaſtward of the city of Galway, in 8 5o' W. 
long. and 53* 14' N. lat. 

ATHENS, anciently the capital of Attica, ſo famous 
for its learned men, orators, and captains, now call- 
ed Setines, It ſtands upon a plain watered by the 
rivers Illiſſus and Eridanus, 4 40 miles eaſt of 
the iſthmus of Coriath: At preſent it is ſaid to 
contain 10,000 inhabitants, three parts of which 
are Chriſliane. The rown docs not lic round the callle 
as anciently, but on the north-welt fide of it. Here 
a Greek metropolitan reſides. Among the many re- 
mains of ngpo pi is the temple of Jupicr Olympius, 
and temple of Minerva, called Partheni:r, which laſt 
is ſtill entire, and converted into a Turkiſh moſque, 
which, as later wavcllers aſſure us, is the fineſt tem- 

le in the world. This city, as all the reſt of Greece, 
is ſubjet to the Turks, E. long. 24® 15' N. lat. 

3858 

ATHERINA, in ichthyology, a genus of fiſhes of the 


order of abdominales. The chiracters of this ge- 


They were called atharnati, becauſe, when one of A nus are theſe: The upper jaw is plain; the rays of 


them happened to die, another was immediately ap- 
pointed to ſucceed him. 

ATHANOR, in chemiltry, a kind of fixed and large 
digeſting furnace, made with a tower, ſo contrived as 
to keep a canſtant moderate heat for a conſiderable 
time, which may be incrcaſed or diminiſhed at plea- 

Vor. I. Numb. 21. 3 


the branch ultege membrane are fix; and the file-beh 
or line ſhines like ſilver. The ſpecies are tuo, 2. 
1. The hepterus, with about 12 rays in the fin next 
the anus. It is fountl in the M-diterrancaa. 2. The 
menidea, with 24 rays in the fin ext the anus. This 
is a very {wall pelleczd ih, with many black points in- 

6 L terlperſe 43 
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terſperſed; it has many teeth in the lips, but none in 
the tongue or jaws, It is found in the freſh waters 
or Carolina, and ſpawns in April. 


 ATHEROMA, in medicine, a tumour without pain or 


diſcolouring of the ſkin, containing, in a membrana- 
ceous bag, matter like pus, intermixed with hard and 
ſtony corpuſcles, &c. 

ATHERTON, a town of Warwickſhire, ſituated about 
ten miles north of Coventry, in 1® 3o' W. long. and 
52% 40' N. lat. | 

 ATHLETZ, in antiquity, men of remarkable ſtrength 
and agility, diſciplined to perform in the public games. 
This was a general term, under which were compre- 
hcnded wreſtlers, boxers, runners, leapers, throwers 
of the diſc, and thoſe who practiſed in other exerciſes 
exhibited in the Olympic, Pythian, and other ſolemn 
ſports, wherein there were prizes allotted for the con- 

ucrors, 

ATHLONE, a ſtrong town in the county of Weſtmeath, 
in the province of Connaught in Ireland, ſituated on 
the river Shannon, about 60 miles weſt of Dublin, in 
£2 5" W. long. and 53 20' N. lat. 

ATHOL, a diſtrict of Perthſhire in Scotland, from 
whence the ancient and noble family of Murray takes 
the title of quke. 

ATHOS, a celebrated mountain, ſituated in the province 
of Macedonia, on a peninſula, which ſtretches into the 
Mgean ſea, near the gulf of Conteſſa, being an entire 
chain of mountains extended near ſeven miles in length, 
and three in breadth. It is now called Monte Santo, 
from the 22 monaſteries, beſides cells and caves, upon 
it, containing near 6000 monks and hermits; no wo- 
man is allowed to come within ſight of their convents. 
It is ſituated 70 miles eaſt of Salonichi, or Theſſalo- 
nica, and pays conſiderable tribute to the Turks, it 
being under the protection of the boſtangi baſcha; on 
this chain formerly ſtood five cities. N. Lat. 4010 
E. long. 26200. 

ATHY, a town of Ireland, in the county of Kildare and 
province of Leinſter, ſituated on the river Barrow, 
about 10 miles ſouth of Kildare, in 7® 5* W. long. 
and 53 N. lat. 

ATIGNY, a ſmall town of Champaign in France, ſitu- 
ated on the river Aiſne, about 20 miles ſouth of Rheims, 
in 4* 4o' E. long. and 49* 25 N. lat, 

ATINGUACU, inornithology. See Cucvrvs. 

£TLANTIC OCEAN, that bounded by Europe and 
Africa on the eaſt, and by America on the welt. 

ATLANTIDES, in aſtronomy. See PLerapts. 

ATLAS the name of a ridge of mountains, running from 
eaſt to welt through the north of Africa, from whence 
the Atlantic Ocean took its name, 

Arras, in architecture, the ſame with telamon. See 
TELAMON, a 

ATLAS, in anatomy, the name by which ſome call the 
firſt vertebra of the neck; fo called in alluſion to Mount 
Atlas, See p. 167. 

ATLAS, in matters of literature, denotes a book of uni- 
verſal geography, containing maps of all the known 
parts of the world. 


SPHERE, the vaſt collection of air which ſur- 
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rounds the earth for a great height. For the height and 
other properties of the atmoſphere, fee PxeEvmarics. 

ATOM, in philoſophy, a particle of matter, ſo minute 
as to admit of ns diviſion, Atoms are the 1m:ima na- 
ture, and are conceived as the firſt principles or com- 
ponent parts of all phyſical magnitude, See Cus- 
MISTRY. . 

ATOMICAL p4il,/phy, or the doctrine of atoms, a 
ſyſtem which, from the hypotheſis that atoms are en- 
dued with gravity and motion, accounted for the ori- 
gin and formation of things. This philoſophy was 
firlt broached by Moſchus, ſome time before the Trojan 
war; but was much cultivated and improved by Epi- 
curus, whence it is denominated the Epicurean philo- 
ſophy. See Epicurean, 

ATONICS, in grammar, words not accented. See Ac- 
CENT. 

ATONY, in medicine, a defect of tone or tenſion, or a 
laxity or debility of the ſolids of the body. 

ATRA BILIS, black bile, one of the humours of the 
ancient phyſicians ; which the moderns call melan- 
choly. 

ATRACTrIIs. in botany, a genus of the ſyngeneſia 
polygamia æqualis claſs, The corolla is radiated, and 
each corolla of the radius has five teeth. The ſpecies 
are three, none of which are natives of Britain. 

ATRAGENE, in botany, a genus of the polyandria 
polygynia claſs. The calix has four leaves; the pe- 
tals are 12; and the ſeeds are caudated, There are 
three ſpecies, all natives of the eaſt. 

ATRAPHAXIS, in botany, a genus of the hexandria 
digynia claſs, The calix has two leaves; the petals 
are two, and ſinuated; and there is but one ſeed. There 
are two ſpecies; viz. the ſpinoſa, a native of Media 
and the undulata, a native of Æthiopia. 

ATR ATI, in medicine, infants having no perforation 
in the anus, or perſons imperforated in the vagina or 
urethra. 

ATRI, a town of the Farther Abruzzo, in the kingdom 
of Naples, ſituated in 15* 20' E. long. and 429 40 

at. 

ATRICAPILLA, in ornithology, a trivial name of a 
ſpecies of muſcicapa; and alſo of a ſpecies of motacilla. 
See Moscic ar, and MoTACILLA. 

ATRICES, or ATTzices, in medicine, tuberclcs about 
the anus, reckoned a kind of condylomata. 

ATRICI, in ſurgery, fmall ſinuſes in the extremity of 
the inteſtinum tectum, which do not perforate into its 
cavity. 

ATRIPLEX, io botany, a genus of the polygamia mo- 
necia claſs. The calix of the hermaphrodite flower 
has five leaves; it has no corolla; the ſtamina are 
five, and the ſtylus is divided into two parts; there is 
but one depreſſed ſeed. The calix of the female flower 
has two leaves; it has no corolla nor ſtamina; the ſty- 
Jus is divided into two parts; and there is but one de- 
preſſed ſeed. The ſpecies are 12, of which eight are 
natives of Britain; viz, the portulacoides, or ſca- pur- 
flain ; the lacineata, or jagged ſea-orache ; the haſtata. 
or ſpear-l:aved orache ; the ereQa, or wild orache ; 
the patula, or narrow-leaved orache ; the ſerratz, or 

indented, 
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indented ſea-orache ; the littoralis, or graſs - leaved 

- orache; and the pedunculata, or ſtalked ſea-orache. 

ATROPA, in borany, a * of the pentandria mono- 
gynia claſs. The corolla is ſhaped like a bell; the 
ſtamina are diſtant; the berry is globular, and conſiſts 
of two cells or apartments. The ſpecies are five; viz, 
1. The mandragora, or mandrake, a native of Spain 
and the Eaſt. The mandrake is divided into male and 
female. The male mandrake has a very large, long, 
and thick root; it is largeſt at the top or head, and 
from thence gradually grows ſmaller. Sometimes it is 
ſingle and undivided to the bottom : but more frequent- 
ly it is divided into two, fometimes into three, or 
more parts. From this root there ariſe a number of 
very long leaves, broadeſt in the middle, narrow to- 
wards the baſe, and obtuſely pointed at the end; they 
are of a foot or more in length, and five inches or 
thereabouts in breath ; they ate of a duſky and diſa- 
greeable green colour, and of a very fœtid imell, The 
female mandrake perfectly reſembles the other in its 
manner of growth : but the leaves are longer and nar- 
rower, and of a darker colour, as ate alſo the ſeeds 
and roots. Authors have ſpoken very largely and idly 
of the virtues of this plant. The moſt common qua- 
lity attributed to it, is that of rendering barren wo- 
men fruitful: but we have no tolerable foundation for 
this: what we certainly know of it is, that it has a ſo- 
porihc virtue like that of opium; and the bark in ſmall 
doſes, Herman aſſures us, has often been known to do 
great ſervice in hyſteric complaints ; but it ſhould be 
uſed ſparingly, otherwiſe it will often bring on con- 
vulſions, and many other miſchievous ſympioms. The 
ancients uſed it when they wanted a narcotic of the 
moſt powerful kind. 2. The dalladona, or deadly 
night-ſhade, a native of Britain : the berries are poi- 
ſonous. 3. The phyſalodes, a native of Peru. 4. The 
fruteſcens, a native of Spain; and, 5. The arboreſcens, 
a native of America. 

ATROPHY, in medicine, a diſeaſe, wherein the body, 
or ſome of its parts, do not receive the neceſſary nu- 
triment, but waſte and decay inceſfantly. See Me- 
DICINE, 

ATTACHING, or Arrtacuymrxr, in Engliſh law, 
the taking or apprehending of a perſon, by virtue of a 
writ or precept. 

ATTACHMENT »vut of the Chancery, is obtained upon an 
affidavit made, that the defendant was ſerved with a 
ſubpœna, and made no appearance; or it iſſueth upon 
not performing ſome order or decree. 

Arrac unter out of the Foreſt, is one of the three 
courts held in the Foreſt, The loweſt court is called 
the court of AttacPnent, or wid mote court; the 
mean, ſwan mote; and the higheit, the ice in exre's 
ſeat. This attachment is by three nu ans, by goods 
and chatrels, by body, pledges, and mainprize, or 
the body only. This court is held every forty days 
throughout the year, whence it is called the foryy-days 
court. 

ATTACHMENT of privilege, is by vitae of a man's pri- 
vile ge to call another to that court whereto he hige 
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ſelf belongs, and in reſpe& whereof he is privileged to 
anſwer ſome action. 

ATTACHMENT benrum, in the old Engliſh ſtatute books, 
imports a diſtreſs taken upon the goods or chattels of 
a perſon ſued for a perlonal eſtate, or debr, by the 
legal attachiators, or bailiffs, as a ſecurity ro anſwer 
the action. 

ATTAINDER, in Scots law, See Ta ASO. 

ATTAINT, in law, a writ which lies againſt a jury 
that have given a falſe verdict in any court of record, 
in a real or perſonal action, where the debt or damages 
amount to lar. forty ſhillings. 

ATTAiNT, among farriers, a knock or hurt in a horſe's 
leg, procecding either from a blow with another horſe's 
foor, or from an over-reach in froſty weather, when 
a horſe being rough-ſhod, or having ſhoes with long 
calkers, ſtrikes his hinder feet againſt his fore-leg. 

ATTAINTED, in law, is applicd to a perſon's being 
found guilty of any crime or offence, eſpecially trea- 
ſon or felony, by due courſe of law. 

ATTELABUS, in zoology, a genus of inſets belong 
ing to the order of coleoptera or beetle-kind. It has 
four wings, of which the fuperior is cruftaceous, and 
ſerve as a ſheath or cover to the infcrior, which are 
membranous. The head tapers behind, and is inch- 
ned; the feelers turn thicker roward the apex. The 
ſpecies are 13; viz 1. The coryli is black, with red 
elytra or cruſtaceous wings. 2. "The avellane is 
black, with the breaſt, feer, and elytra red. 3. The 
curculionoides is black, with red elytra and breaſt, 
The above three ſpecies frequent the leaves of the ha- 
rel and filbert nut- trees. 43. The furinamenſis has a 
double indentation (or two teeth) in the top of the e- 
lytra. It is a native of Surinam. 5. The penſilva- 
nicus is black, with red elytra, a black belt round the 
middle, and another towards the apex of the elytra. 
It is a native of Philadelphia. 6. The mclanurvs is 
black, with teſtaceous elytra black at te apex. It is 
a native of Sweden. 7. The betulz has falratory or 
ſpringy legs, and the whole body is of a dark-red co- 
lour. It frequents the leaves of the birch-tree. 
8. The formicarius is black, with red elytra, and a 
double white belt toward the baſe. It is a native of 
Europe. 9g. The ſipylus is green, with a hairy breaſt, 
and a double yellow belt upon the elytra. 10. The 
apiarius is bluiſh, with red elytra, and three black 
belts. It is a native of Germany. 11. The wollis 
is yellowiſh and hairy, with pale elytra, and three 
belts, It is a native of Europe. 12. The ceramboi- 
des is of a blackiſh red colour, and the elytra is fur- 
rowed, It frequents the ſpongy bolerus, a ſpecies cf 
muſhroom. 12, The bupreſtoides is of a dark- red 
colour, with a globular breaſt, and nervous elytra. 
It is a native of Europe. 

ATTENUANTS, medicines which reſolre the viſcoſity 
of the humours; thereby promoting their circulation, 
as well as the ditcharge of all noxious or excrementi- 
nous matter. 

ATTESTATION, the a& of affirming or witneſling, 
the truth of ſomething, mort eſpecially in writing. 
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ATTIC, any thing relating to Attica, or to the city of 
Athens: thus Artic ſalt, in philology, is a delicate 
poignant ſort of wit and humour peculiar to the Athe- 
nian writers; Attic witneſs, a witneſs incapable of 
corruption, Oc. 

Ar ric, in architecture, a ſort of building wherein the 
roof or covering is not to be ſeen; thus named, be- 
cauſe the buildings at Athens were generally of this 
form. 

Arric order, a ſmall order raiſed upon a large one, by 
way of crowning, or to finiſh the building; or it 1s, 
according to ſome, a kind of rich pedeſtal, ſometimes 
uſed for the conveniency of having a wardrobe, or the 
like; and inſtead of columns, has only pilaſters of a 
particular form, and ſometimes no pilaſters at all. 

The name Attic is alſo given to a whole ſtory into 
which this order enters ; this little order being always 
found over another greater one. 

Arric haſe, a peculiar kind of baſe uſed by the ancient 
architects in the Ionic order; and by Palladio, and 
ſome others, in the Doric. 

ATTIRE, in botany. See ANTHER@®. 

ATT1RE, in hunting, ſignifies the head or horns of a 
deer. The attire of a ſtag, if perfect, conſiſts of 
bur, pearls, beam, gutters, antler, ſur-antler, royal, 
ſur-royal, and croches ; of a buck, of the bur, beam, 
brow-antler, advancer, palm, and ſpellers. 


ATTITUDE, in painting and ſculpture, the geſture of 


a figure or ſtatue; or it is ſuch a diſpoſition of their 


parts as ſerves to expreſs the action and ſentiments of 
the perſon repreſented. | 

ATTLEBURY, a market-town of Norfolk, about 
eighty miles north-eaſt of London, ſituated in 30 E. 
long. and 52 300 N. lat. 

ATTOCK, a city on the eaſtern frontiers of Perſia, 
capital of a province of the ſame name, and ſituated 
on the river Attock, in 72 E. long. and 33* N. lat. 

ATTOLLENS, in anatomy, an appellation given to ſe- 
veral muſcles, otherwiſe called Iva ., and eleva- 
fores. 

ATTORNEY, a perſon who by conſent, command- 
ment, or requeſt, takes heed, fees, and takes upon 
him the charge of other mens buſineſs, in their ab- 
ſence. Attorney is either general or ſpecial: Attor- 
ney-general is he that by general authority is appoint- 
ed to all our affairs or ſuits; as the attorney-general 
of the king, which is nearly the ſame with procurator 
Cie latis in the Roman empire. Attorneys-general are 
made either by the king's letters-patent, or by our ap- 
pointment before juſtices in eyre, in open court, At- 
rorney special or particular, is he that is employed in 
one or more cauſes particularly ſpecified. There are 
allo, in reſpect of the divers courts, attorneys at 
large, and attorncys ſpecial, belonging to this or that 
court only, 

Attorneys in common law, are nearly the ſame with 
proctors in the civil law, and ſolicitors in courts of 
equity. Attorneys ſue out writs of proceſs, or com- 
mence, carry on, and defend actions, or other pro- 
ceedings, in the nans v4 other perſons; in the courts 
ot common law. 
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None are admitted to act without 
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having ſerved a clerkſhip for five years, taking the 
proper oath, being enrolled, and examined by the 
judges, The attorney-general pleads within the bar. 
To him come warrants for making out patents, par- 
dons, Cc. and he is the principal manager of all law- 
affairs of the crown. 

Letter of ATTokxty. See LETTER. 

Warrant of ATTORNEY. See WaARkkanT. 

ATTOURNMENT), or Arroxx usr, in law, a 
transfer from one lord to another of the homage and 
ſervice a tenant makes; or that acknowledgment of 
duty to a new lord, | 

ATTRACTION, in natural philoſophy, an indefinite 
term, applicable to all actions whereby bodies tend to- 
wards one another, whether in virtue of their weight, 
magnetiſm, electricity, impulſe, or any other latent 
power. See MEcnanics, ELEcTricity, Cc. 

Elective ATTRACTIONS, See ChEmMISTRY, 

ATTRIBUTE, in a general ſenſe, that which agrees 
with ſome perſon or thing; or a quality determining 
ſomething to be after a certain manner, Thus, under- 
ſtanding is an attribute of mind, and extenſion an at- 
tribute of body, That attribute which the mind con- 
ceives as the foundation of all the reſt, is called irs 
eſſential attribute : thus extenſion is by ſome, and ſo- 
lidity by others, eſteemed the eſſential attributes of 
body or matter, 

ATTRIBUTES, in theology, the ſeveral qualities or per- 
fections of the Divine nature, as wiſdom, power, ju- 
ſtice, goodneſs, &c. 

ATT&R1BUTES, in logic, are the predicates of any ſub- 
je, or what may be affirmed or denied of any thing. 

ATTRIBUTES, in painting and ſculpture, are ſymbols 
added to ſeveral figures, to intimate their particular 
office and character. Thus, the eagle is an attribute 
of Jupiter; a peacock, of Juno; a caduce, of Mer- 
cury; a club, of Hercules; and a palm, of Victory. 

ATTRITION, the rubbing or ſtriking of bodies one a- 
gainſt another, fo as to throw off ſome of their ſuper- 
ficial particles. | 

AVA, a kingdom of India, beyond the Ganges, ſituated 
on the north eaſt part of the bay of Bengal, between 
the countries of Arracan on the north, and Pegu on 
the ſouth, 

AVALON, a town of Burgundy in France, ſituated in 
3 5o' E. long. and 47 25 N. lat. i 

AVARIA, in the cuſtoms of Turky and Perſia, money 
exacted from Chriltians or Europeans, to be quit of 
ſome falſe accuſation formed on purpoſe, 

AVAST, in the ſea-langue, a term requiring to ſtop, 
or to (tay, | 

AVAUNCHERS, among hunters, the ſecond branches 
of a deer's horns, _ See HEAD. 

AUBAGNE, a town of Provence in France, fituated a- 
bout ſeven miles ſouthward of Marſcilles, in 55 30 
E. long. 43? 15˙ N. lat. 

AUBANE., in the cuſtoms of France, a right veſted in 
the king of being heir to a foreigner that dies within 
his donnnions, 

By this right the French king claims the inheritance 
of all foreigners that die within his deminions, not- 
withitand- 
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_ withſtanding of any teſtament the deceaſed could make. 
An ambaſſador is not ſubject to the right of aubane; 
and the Switz, Savoyards, Scots, and Portugueſe, are 
alſo exempted, being deemed natives and regnicoles. 

AUBE, a river of France, which, ariſing in the ſouth- 
eaſt part of Champaigne, runs north-welt, and falls 
into the Seine below Plancy. : 

AUBIGNE, a town of France, in the province of Ber- 
ry, and government of Orleans, ſituated in 2® 20 E. 
long. and 47 3“ N. lat. 

AUBIN, or St Aunix, a town of Brittany in France; 
its W. long. being 19 30', and N. lat. 48 15, 

Avzin, in hot ſemanſhip, a broken kind of gate, be- 
tween an amble and a gallop, accounted a defect. 

AUBURN, a market-town in Wilthſhire, ſituated about 
24 miles welt of Reading, in 1 30 W. long. and 
51? 30' N. lat. 

AUBUSSON, a town a France, in the province of 
Marche, and government of Lyonois : E. long, 2 15/, 
and N. lat. 45* 55. 

AUCTION, a kind of public ſale, very much in uſe for 
huuſchold-goods, books, plate, &c. By this method 
of {ale the higheſt bidder is always the buyer. This 
was originally a kind of ſale among the ancient Ro- 
mans, performed by the public cricr /ub haſta, i. e. 
under a ſpear ſtuck up on that occaſion, and by ſome 

mag rate, who made good the ſale by delivery of the 

dods. 

ee by inch of candle. See CAN t. 

AU DE, a river. of France, which, taking its riſe in the 
Pyrenees, runs northwards by Alet and Carcaſſone; 
and from thence turning eattward through Languedoc, 
falls into the Mcediterrancan, a little to the north - caſt 
of Narbonne. | 

AUDIANISM, the ſame with anthropomorphiſm. See 
ANTHROPOMORPHITES, 

AUDIENCE, given to ambaſſadors, ceremonies obſer- 
ved in courts, at the admiſſion of ambaſſadors, or 
public miniſters, to a hearing. 

In England, audience is given to ambaſſadors in the 

preſence- chamber; to envoys and reſidents, in a gal- 
Co cloſer, or in any place where the my happens 
to be. Upon being admitted, as is the cuſtom of all 
courts, they make three bows, after which they cover 
and fit down; but not before the king is covered and 
ſat down, and has given them the ſign to put on their 
bats. 

When the king does not care to have them cover- 
ed, and fit, he himſelf ſtands uncovered; which is ta 
ken as a flight, 

Ar Conſtantinople, miniſters uſually have audience 
of the prime vizier, 

AvuDitxCe-court, a court belonging to the archbiſhop 
of Canterbury, of equal authority with the arches- 
court, though inferior both in dignity and antiquity. 
"The uriginal of this court was, becauſe the archbiſhop 
of Canterbury heard ſeveral cauſes extrajudicially at 
home in hs own palace; in which, befure he would 
finally determine any thing, he uſually committed 
them 10 be diſcuſſed by men learned in the civil and 
canon laws, whom, thereupon, he called his auditors ; 
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and ſo in time it became the power of the man who 
is called cauſarum negotizrumgque audentiæ Cantuari- 
enſis auditor, ſeu officinalis. 

Chamber of AuDigEncCs, See Chants. 

AUDIT, a regular hearing and examination of an ac- 
count by ſome proper officers, appointed for that pur- 


e. 

AUDITOR, in a general ſenſe, a hearer, or one who 
liſtens and attends to any thing. 

Aubiros, according to our law, is an officer of the 
king, or ſome other great perſon, who, by examining 
yearly the accounts of the under-officers, makes up a 
general book, with the difference between their fe- 
ceipts and charges, and their allowances to allocations. 

Avvitor of the r:ceipts, is an officer of the exchequer 
who files the tellers bills, makes an entry of them, 
and gives the lord-treaſurer a certificate of the mo- 
ney received the week before. He alſo makes deben- 
tures to every teller, before they receive any money, 
and take their accounts, He keeps the black book of 
receipts, and the treaſurer's key of the treaſury, and 
ow every teller s money locked up in the new tica- 

ury. . 

Aubtroas of the revenue, or of the exchequer, officers 
who take the accounts of thoſe who collect the reve- 
nues and taxes raiſed by parliament, and take the ac- 
counts of the ſheriffs, elcheators, collectots, tenants, 
and cuitomcrs, and ſet them down in a book, and per- 
fect them. 

Aubiroas 2f the preft and imbreſt, are officers of the 
exchequer. who take and make up the accounts of 
Ireland, Berwick, the mint, and of any money im- 
preſſed to any man for the king's ſervice. 

Avpirtoks c:llegiate, conventual, &c. officers former- 
ly appointed in colleges, Sc. to examine and pais 
their accounts, 

Auditory nerves, in anatomy, See p. 249. 

AVAIL V/ marriage, in Scots law, that caſualty in 
ward-holding, by which the ſuperior was intitled to a 
certain ſum from his vaſſal, upon his attaining the age 
of puberty, as the value or avail of his tocher. Sce 
Scots Law, tit, Of caſualties due to the ſuperior, 

AVEIN, a town in the duchy of Luxemourg, remark- 
able for a victory which the French obtained over the 
Spaniards in 1635. 

AVELLANA, in botany, See CoryvLvs. 

AVELLANA Purga'/rix, a name ſometimes given to the 
truit of the ricinus. See Ricinus, 

AVELLANE, in heraldry, a croſs, the quarters of which 
ſomewhat reſemble a flbert-nut, Sylvanus Mc: gau 
ſays, that it is the crols which euſigus the mound of 
authority, or the ſovereign's globe, 


- AVELLINO, a town of the kingdom of Naples, and 


province of rr ſituated about 25 miles caſt 
of the city of Naples, in 15* 20 E. long. and 41? 
N. tat, 

AVE-MARIA, the angel Gabriel's ſallutation of the 
the Virgin Mary, when he brought her the tidings of 
the incarnation, —lt is become a prayer or furm of 
devotion in the Romiuth church. Thar chaplets and 
roſanes are divided into ſo many ave-marics, and ſo 

6 M many 
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many pater-noſters, to which the papiſts aſcribe a 


wonderful efficacy. 

AVENA, oats, in botany, a genus of the triandria di- 
gynia claſs, The calix has a double valve; and the 
awn on the back is contorted. The ſpecies are 13, 
fix of them natives of Britain; viz; 1. The nuda, or 
naked oats. 2. The fatua or bearded oat-grafs. 
3. The pratenſis, or mcadow oat-graſs. 4. The pu- 
beſcens, or rough oat-graſs. 5. The elatior, or tall 
bat-graſs. 6. The flaveſcens, or yellow oat-graſs. 
Tt is remarkable, that the native place of the ſativa, or 
common oat, cultivated in our fields, is almoſt totally 
unknown. Anſon ſays, that he obſerved it growing 
wild or ſpontaneouſly in the iſland of Juan Fernan- 
dez. But a vague obſervation from an author of that 
kind is not to be depended on. 

AVENACEOUS, ſomething belonging to, or partaking 
of the nature of oats. 

AVENAGE, in law, a certain quantity of oats paid by 
a tenant to a landlord, initead of rent, or ſome other 
duries, 

AVENOR, an officer belonging to the king's ſtables, 
who provides oats for the horſes, He acts by war- 
rant from the maſter of the horſe, | 

AVENS, in botany. See CAaRYOPHILLUS, 

AVENTURE, in law books, means a miſchance, cau- 
ſing the death of a perſon without felony. 

AVENUE, in gardening, a walk planted on each fide 
with trees, and leading to an houſe, garden-gate, 
wood, Oc. and generally terminated by ſome diltant 
object. See GARDENING, 

AVERAGE, in commerce, ſignifies the accidents and 

' misſortuncs which happen to ſhips and their cargoes, 
from the time of their loading and failing to their re- 
turn and unloading; and is divided into three kinds. 
1. The ſimple or particular average, which conſiſts in 
the extraordinary expences incurred for the ſhip alone, 
or for the merchandizes alone, Such is the loſs of an- 
chors, maſts, and rigging, occaſioned by the common ac- 
cidents at ſea; the damages which happen to merchants 
by ſtorm, prize, ſhipwreck, wet, or rotting ; all which 
muſt be born and paid by the thing which ſuffered the 
damage, 2. The large and common average, being 
thoſe expences incurred, and damages fuſtained, for the 
common good and ſecurity both of the merchandizes 
and veſſels, conſequently to be borne by the ſhip and 
cargo, and to be regulated upon the whole. Of this 
number are the goods or money given for the ranſom 
of the ſhip and cargo, things thrown overboard for the 
ſafery of the ſkip, the expences of unloading for entering 
into a river or harbour, and the proviſions and hire of 
the ſailors when the ſhip is put under an embargo, 
3. The ſmall averages, which are the expences for 
towing and piloting the ſhip out of, or into harbours, 
creeks, or rivers, one third of which muſt be char- 
ged to the thip, and two thirds to the cargo. 

Average is more particularly uſed for a certain con- 
tribution that merchants make proportionably to their 
loſſes. It alſo ſignifies a ſmall duty which thoſe mer- 
chants, who ſend goods in another man's ſhip, pay to 


the maſter for his care of chem over and above the 
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freight. Hence it is expreſſed in the bills of lading, 
paying ſo much freight for the ſaid goods, with primage 
and average accuſtomed. 

AVERANCE, or AuRAxCHE, a ſea-port town in Nor- 
mandy, in France, ſituated in 1* 20' W. long. and 
48? 40' N. lat. 

AVER-CORN, that conveyed to the lord's granary by 
his tenants. 

AVERDUPOIS, or Avorrpuronts-WEIGHT, a fort 
of weight uſed in England, the pound whereof is made 
up of ſixteen ounces. See WEe1GHT. 

This is the weight for the larger and coarſer commo- 
dities, ſuch as groceries, cheeſe, wool, lead, Cc. 
Bakers, who live not in corporation-towns, are to make 
their bread by avoirdupois-weight, thoſe in corpora- 
tions by troy weight. Apothecaries buy by avoirdu- 
pois-weight, but fell by troy. The proportion of a 
pound avoirdupois to a pound troy is as 17 to 14. 

AVERIA, in a general ſenſe, ſignifies any cattle, but is 
uſed in law for oxen, or horſes of the plough. 

Replegiare de AVERIIS. See RENIEGIARE. 

AVERNI, among ancient naturalitts, certain lakes, grot- 
toes, and other places, which infect the air with poi- 
ſonous ſteams or vapours, called alſo mephiter. 

AVERRHOA, in botany, a genus of the decandria pen- 
tagynia claſs, The calix has five leaves; the petals 
are five, open at top; and the apple or fruit is pen- 
tagonal, and divided into five cells, The fpecies are 
three, all natives of India. 

AVERHOISTS, the followers of Averhoes, a celebra- 
ted commentator of Ariſtotle, who denied the natural 
immortality of the ſoul, and yet pretended to acquieſce 
in the Chriſtian doctrine concerning it. 

AVERRUNCI, in the ancient heathen theology, an or- 
der of deities among the Romans, whoſe peculiar office 
it was to avert danger and exile. Apollo and Hercu- 
les are ſuppoſed to be of this order. 

AVERSA, a town of Naples, in the province of Lavoro, 
ſituated about 19 miles ſouth of Capua, in 14* 45 
E. long. and 4115 N. lat. 

AVES, ſome ſmall iſlands, belonging to the Dutch, on 
the coaſt of Terra Firma, in South America. 

AVESNES, a little fortified town of Hainault, in tbe 
French Netherlands ; fituated about 21 miles ſouth of 

Mons, in 3% 40“ E. long. and 50 10' N. lat. 

AUGMENT, in grammar, an accident of certain tenſes 
of Greek verbs, being either the preſixing of a ſylla- 
ble, or an increaſe of the quantity of the initial vowels, 

AvcmnenTs, in mathematics. Sce FLucTtions, 

AUGMENTATION, in a general ſenſe, is the act of 
adding or joining ſomething to another with a deſign 
to render it large. 

AUGMENTAT10N is alſo uſed for the additament or 
thing added, 

AUGMENTATION was alſo the name of a court erected 
27 Hen. VIII. ſo called from the augmentation of the 
revenues of the crown, by the ſuppreſhon of religious 
houſes; and the office ſtill remains, wherein there are 
many curious records, tho' the court has been diſſolved 
long ſince. 

AUGMENTATION, in heraldry, are additional charges 
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to a coat-armour, frequently given as particular marks 
of honour, and generally borne either in the eſcutch- 
eon or a conton; as have all the baronets of England, 
who have borne the arms of the Province of Uliter in 
Ireland. 

AUGRE, or AwGs, an inſtrument uſed by carpenters 
and joiners to bore large round holes; and conſitting 
of a wooden handle, and an iron blade terminated at 
bottom with a ſteel bir. 

AUGSBURGH, a conſiderable city of Swabia, in Ger- 
many; ſituated in 11 E. long. and 4820 N. lat, It 
is an imperial city, and remarkable for being the place 
where the Lutherans preſented their confeſſion of faith 
to the emperor Charles V. at a diet of the empire held 
in 1550, from hence denominated the Aug uνe con- 

efſion. 

AUGUR, an officer among the Romans appointed to 
foretel future events, by the chattering and feeding of 
birds. There was a college or community of them, 
conſiſting originally of three members with reſpect to 
the threeLuceres, Rhamnenſes, and Tatienſes : after- 
wards the number was increaſed to nine, four of whom 
were patricians and five plebeians. They bore an au- 
gural ſtaff or wand, as the enſign of their authority; 
and their dignity was ſo much reſpected, that they 
were never depoſed, nor any ſubſtituted in their place, 
though they ſhould be conviCied of the moſt enormous 
crimes. See AUGURy. 

AUGURY, in antiquity, a ſpecies of divination, or the 
art of foretelling future events, is diſtinguiſhed into 
ſive ſorts. 1, Augury from the heavens. 2. From 
birds, 3. From chickens. 4. From quadrupeds. 5. 
From portentuous events, When an augury was taken, 
the augur divided the heavens into four parts, and 
having ſacrificed to the gods, he obſerved, with great 
attention, from what part the ſign from heaven ap- 
peared, If, for inſtance, there happened a clap of 
thunder from the left, it was taken as a good omen. 
If a flock of birds came about a man, it was a favour- 
able preſage; but the flight of vultures was unlucky, 
If, when corn was flung before the ſacred chickens, 
they crouded about it, and eat it greedily, it was 
looked upon as a favourable omen; but if they refuſed 
to eat and drink, it was an unlucky ſign. See the article 
DivixaTioN, 

AUGUST, in chronology, the eighth month of our year, 
containing thirty-one days. Auguſt was dedicated to 
the honour of Auguſtus Cæſar, becauſe, in the ſame 
month, he was created conſul, thrice triumphed: in 
Rome, ſubdued Egypt to the Roman empire, and made 
an end of civil wars; being before called Sexatilir, or 

the ſixth from March. 

AUGUSTA, or AvsTa, an iſland in the gulph of Ve- 
nice, on the coaſt of Damaltia; ſituated ia 19% 40 E. 
long. and 423; N. lat. 

AUGUSTBURG, a city of Germany, in upper Saxony, 
upon the river Chop, fix leagues ſouth of Dreſden, 
AUGUSTALES, in Roman antiquity, an epithet given 
to the flamens or prieſts appointed to ſacrifice to Au- 
guſtus after his Wy Ru and alſo to the lu li or 
games celebrated in honour of the ſame prir.ce oa the 

tourth of the ides of October. 
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AUGUSTALIA, a feſtival inſtiruted by the Romans 
in honour of Auguſtus Cæſar, on his return to Rome, 
after having ſettled peace in Sicily, Greece, Syria, 
Aſia, and Parthia; on which occaſion they likewiſe 
built an altar to him, inſcribed Fortune reduci. 

AUGUSTALIS Prefedtus, a title peculiar to a Roman 
magiltrate who governed Egypt, with a power much 
like that of a proconſul in other provinces. 

AUGUSTINE, or St. AuGvsTins, the capital town 
of Spaniſh Florida in North America; ſituated near the 
frontiers of Georgia, in 81 W. long. and zo“ N. lat. 

CAPE- AUGUSTIN, a cape of Brazil, in South Ame- 
rica; lying in 35 W. long. and 89 30 S. lat. 

AUGUSTINS, a religious order in the church of Rome, 
who follow the rule of St. Augultin, preſcribed 
them by pope Alexander IV. Among other things, 
this rule enjoins to have all things in common, to re- 
ceive nothing without the leave of their ſupeior; and 
ſeveral other precepts relating to charity, modeſty, and 
chaſtity. There are likewifs nuns of this order, 

The Auguſtins are clothed in black, and at Paris 
are known under the name of the Religions of St, Ce- 
nevi-ys, that abbey being the chief of the order. 

AUGUSTINUS, the name of Janſenius's treatiſe, from 
which are collected the five famous propoſitions e- 
numerated under the article Janſeniſm. See Janss- 
NISM. - 

AVIARY, a place fer apart for feeding and propagating 
birds. It ſhould be fo large, as to give the birds ſome 
freedom of flight ; and turſed, to avoid the appearance 
of foulneſs on the floor, 

AVICIENNA, in botany. See BoxT14, 

AVIGLIANO, a {mall town of Piedmont in Italy; fitu» 
ated about ſeven miles weſt of Turin, in 3 E. long. 
and 44* 40 N. lat. 

AVIGNON, a large city of Provence in France, ſitu- 
ated on the caſt ſide of the river Rhone, about 20 
miles ſouth of Orange, in 4 4o' E. long. and 43% 
50 N. lat. It is an archbiſhop's ſee, and, with the 
whole diſtrict of Venaiſſine, ſubje& to the pope. 

Av1GNON-BERRY, a name by which ſome call the fruit 
of the lycium, uſed in dying yellow. See Lycivn. 

AVILA, a beautiful city of Old Caſtile in Spain, fitu- 
ated 5o miles N. W. of Madrid, in 5* 20 W. long. 
and 40 50 N. lat, g 

AVILES, a ſea- port town of Auſtria in Spain, in 6? 40 
W. long. and 43* 30 N. lat. 

AVIS, bird, in zoology. Sce NaTURAAT HisTory. 

Avis artica See Lazvs. a 

Avis nivis. See Loxia. 

Avis paradiſi, Sce MusCiCArA. 

Avis pollygletta. See Tuxpus. 

Avis rabo, See Prri.icanus. 

Avis ra. See PhatrTON. 

Avis vents, See MaxGus.. 


Avis is alſo the name of an order of knighthood in Por- 
tugal, inſtituted by Sancho the firſt king, in imitation 
of the order of Alcantara, whoſe great croſs they wear, 

AVISO, a term chiefly uſed in matters of commerce, to 
denote n advertiſement, an advice, or picce of iutel- 
ligence, 


Sce Abvics. 
AUK» 
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AUKLAND, a market-town on the river Ware, in the 
biſhopric of Durham, fituated abour 12 miles S. W. 
of the city of Durham, in 125 W. long. and 54 

40 N. lat. 

AULCESTER, a market-town of Warwickſhire, ſitu- 
ated about fourteen miles ſouth-weſt of Warwick, in 
19 5o' W. long. and 53 20' N. lat. 

AULIC, an epithet given to certain officers of the em- 
pire, who compoſe a court which decides, * without 
appeal, in all proceſſes entered in it. Thus we ſay, 
aulic council, aulic chamber, aulic counſellor. 

The aulic council is compoſed of a preſident, who 
is a catholic; of a vice-chancellor, preſented by the 
archbiſhop of Mentz; and of eighteen counſellors, 
nine of whom are proteſtants, and nine catholics. 
They arg divided into a bench of lawyers, and always 
follow the emperor's court; for which reaſon they are 
called juftitium imperatoris, the . emperor's juttice, 
and aulic council, The aulic court ceaſes at the death 
of the emperor, whereas the imperial chamber of 
Spire 1s perpetual, repreſenting not only the deceaſed 
emperor, but the whole Germanic body, which is re- 
pared never to die, 

AvuLic, in the Sorbonne and foreign univerſities, is an 
act which a young divine maintains upon being admitted 
a doctor in divinity, It begins by an harangue of the 
chancellor, addreſſed to the young doctor, after which 
he receives the cap, and preſides at the aulic, or diſ- 
putation. 

AU LOS, a Grecian long meaſure, the ſame with ſta- 
dium, 

AUMBRY, a country-word denoting a cup-board. 

AUME, a Dutch meaſure for Rheniſh wine, containing 
forty Engliſh gallons. 

AUNCEL-WEIGHT, an ancient kind of balance, now 
out of uſe, being prohibited by ſeveral ſtatutes, on 
account of the many deceits practiſed by it. It con- 
ſiſted of ſcales hanging on hooks, faſtened at each end 
of a beam, which a man lifted up on his hand. In 
many parts of England, auncel-weight ſignifies meat 
fold by the hand, withour ſcales. 

AUNE, a long meaſure uſed in France to meaſure 
cloths, ſtuffs, ribbons, Cc. At Rouen it is equal to 
one Engliſh ell; at Calais, to 1.52; at Lyons, to 
1.016; and at Paris, to 0.95. 

AUNTS, a maritime province of France, on the weſt- 
ern ſhore of the Bay of Biſcay, having the province 
of Poictou on the north, and Santoigne on the ſouth. 

AVOCATORIA, a mandate of the emperor of Ger- 


many, addrefſed to ſome prince, in order to ſtop his 


unlawful proceedings in any cauſe appealed to him. 
AVOIDANCE, in the canon law, is when a benefice 
becomes void of an incumbent, which happens either 
in fact, as by the death of the perſon; or in law, 
as by ceſſion, deprivation, reſignation, c. In rhe 
firſt of theſe cafes, the patron muſt take notice of the 
avoidance, at his peril; but in avoidance by law, the 
ordinary is obliged to give notice to the patron, in or- 
der to prevent a lapſe, | 
AVON, a river of England, which, taking its riſe in 
Wikthire, tuas by Bath, where it becomes navigable, 
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and continues its courſe towards Briſtol, below which 
city it falls into the Severn, 

Avon is alſo a river, which, riſing in Leiceſterſhire, 
runs ſouth-weſt by Warwick and Eveſham, and falls 
into the Severn at Tewkſbury in Glouceſterſhire. 

AVOSETTA, in ornithology. See REcurvirosTRA. 

AVOWEE, one who has a right to preſent to a bene- 
fice. Sf Apvowsox. 

He is thus called in contradiſtinct on to thoſe who 
only have the lands to which the advowſon belongs for 
a term of years, or by virtue of intruſion or diſſeiſin. 
See IxnTRUS1ION, Cc. 

AVOWRY, in law, is where a perſon diſtrained ſues 
out a replevin ; for then the diſtrainer muſt vow, and 
juſtify his plea, which is called his avowry, See Re- 
PLEVEN, 

AURA, among phyſiologiſts, ſignifies a vapour or exha- 
lation, ſuch as thoſe which ariſe from mephitical caves, 
See Mernivis, and EXHALATION. 

Aura vitalis, in chemiſtry, a term uſed by Helmont, 
for what others call the famma vitalis, or vital flame. 

Ava, in ornithology, the trivial name of a ſpecies of 
vulture, See VuLTuRE., 

AURACH, a town of Swabia in Germany, fituated 
about 15 miles eaſt of Tubingen, in 9 20' E. long. 
and 489 25 N. lat. 

AURANCHES, a large, ſtrong, and well fortified city 
of Frauce in the Lower Normandy, ſituated in 116 
W. long. and 38 4 N. lat. 

AURANTIUM, in botany. See Ci raus. 

AURATA, in ichthyology, the trivial name of a ſpe- 
cies of ſparus. Sec Srarvs. 

AURATUS egques. See Eques AvrarTvs. 

AURAY, a ſea-port town of Brittany in France. fitu- 
ated about 18 miles ſouth-eaſt of Port-Lewis, in 2® 
45" W. long. and 47 30 N. lat, 

AURELIA, in natural hiſtory, the fame with what is 
more uſually called chry/a/is, and ſometimes nymph. 
See CHRYSALIS, 

AURELIANA, in botany. See Pinax. 

AURENGABAD, a large city in the province of Vi- 
ſiapour in India, on this ſide the Ganges; E long. 
5 30', and N. lat. 49% 15, 

AUREOLA, in its original ſigniſication, ſignifies a 
jewel, which is propoſed as a reward of victory in ſome 
public diſpute, Maes, the Roman ſchoolmen ap- 
plied it to denote the reward beſtowed on martyrs, 
virgins, and doctors, on account of their works of ſu- 
pererogation; and painters uſe it to ſignify the crown 
of glory, with which they adorn the heads of ſaints, 
confeſſors, &c. 

AUREUS, a Roman gold coin, equal in value to 
twenty-five denarii, 

AURICH, a town of Weſtphalia in Germany, ſituated 
about 12 miles north-eaſt of Embden, in 69 50 E. 
long. and 5 3 40' N. lat. 

AURICHALCUM, or Oaicuatcun. See Oni- 
CHALCUM. 

AURICLE, in anatomy. Sce p. 295. 

Avricis are likewiſe two muſcular bags ſituated at the 
baſis of the beart. Sce p. 279. 
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AvricLss are likewiſe two muſcular bags ſituated at the 
baſis of the heart. Seep. 279. . 

AURICULA, in botany, a ſynonime of the dodecatheon 
and ſeveral other plants. See DoptcaTHEoON, Pr1- 
MULA, ARENARIA, ©c. 

AURICULARIS D161Tvs, the little finger, ſo called, 
becauſe it is uſed commonly to pick the ear. 

AURIGA, the Wagoner, in aſtronomy, a conſtellation of 

the northern hemiſphere. See ASTRONOMY, p. 486. 
AURILLAC, a neat and well-built city of France, in the 
Upper Avergne, noted for its trade in bone-lace: it 

is ſituated in 30 31' E. long and 54 44 N. lat. 

AURIPIGMENTUM, orpiment, in natural hiſtory, 
See ORPIMENT. 

AURISCALPIUM, an inſtrument to clean the ears, 
and ſerving alſo for other operations in diſorders of 
that part, 

AURORA, the morning-twilight, or that faint light 
which appears in the morning, when the ſun is within 
eighteen degrees of the horizon. 

AURORA BortaLts, is an extraordinary meteor, 
ſhewing itſelf in the night time, in the northern part 
of the heavens, See PxtumaTics, Of Meteors. 

AURUM, gold, in natural-hiſtory. See ChEmisSTRY, 
Of metals. 

AUSPEX, a name anciently uſed for augur. 
Augux. 

AUSTRAL, ſomething relating to the ſouth : thus the 
ſix ſigns on the ſouth fide of the equinoctial are called 
auſtral ſigns...” 

AUSTRAL Fih, a ſmall conſtellation of the ſouthern 
hemiſphere, inviſible to us. 

AUSTRIA, a circle of Germany, comprehending the 
arch-duchy of Auſtria, alſo Styria, Carinthia, Car- 
niola, Tyrol, Trent, and Brixen. It is bounded by 
Bohemia and Moravia on the north; by Hungary, 
Sclavonia, and Croatia on the eaſt ; by the dominions 
of Venice on the ſouth, and by Bavaria on the welt. 

AUSTRIAN Netherlands, See NETHERLANDS. 

AUTHENTIC, ſomething of acknowledged and re- 
ceived authority. In law, it ſignifies ſomething clo- 
thed in all its formalities, and atteſted by perſons to 
whom credit has been regularly given. Thus we fay, 
authentic papers, authentic inſtruments. by 

AU! HOR, properly ſignifies one who created or pro- 
duced any thing. Thus God, by way of eminence, is 
called the author of nature, the author of the univerſe, 

AUTHOR, in matters of literature, a perſon who has 
compoſed ſome book or writing. 

AUTHORITY, in a general ſenſe, ſignifies a right to 
command, and make one's ſelf obeyed. In which 
ſenſe, we ſay, the royaP authority, the epiſcopal au- 
thority, the authority of a father, &c. Ir denotes 
alſo the teſtimony of an author, ſome apophthegm or 
ſentence of an eminent perſon quoted in a diſcourſe by 
way of proof. 

Authority is repreſented, in painting, like a grave 
matron fitting in a chair of ſtate, richly clothed in a 
garment embroidered with gold, holding in her right- 
hand a ſword, and in her leit a ſceptte. By her fide 
is a double trophy of books and arms. 
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AUTO DE FE, at of faith, See Acr of faith, 

AUTOGRAPH, denotes a perſon's hand-writing, or 
the original manuſcript of any book, &c. 

AUTOMATUM, or Auron rox, an inſtrument, or 
rather machine, which by means of ſprings, weights, 
Cc. ſeems to move itſelf, as a watch, clock, &c. Such 
alſo were Archytus's flying dove, Regiomontanus's 
wooden-eagle, &c. 

AUTUMN, the third ſeaſon of the year, when the har- 
veſt and fruits are gathered in. Autumn is repreſented, 
in painting, by a man at perſect age, clothed like the 
vernal, and likewiſe girded with a ſtarry girdle; hold- 
ing in one hand a pair of ſcales equally poiſed, with a 
globe in each; in the other a bunch of divers fruits 
and grapes. His age denotes the perfeCtion of this 
ſeaſon; and the balance, that ſign of the zodiac which 
the ſun enters when our autumn begins 

AUTUMNAL Point, is that part of the equinox from 
which the ſun begins to deſcend towards the ſouth pole. 

AuTumxaAL Signs, in aſtronomy, are the ſigns Libra, 
Scorpio, Sagittarius, through which the ſun paſſes 
during the autumn, | 

AutTumxat Equinox, that time when the ſun enters 
the autumnal point. 

AUTUN, a city of Burgundy in France, ſituated on the 
river Arroux, in 4% 15 E. long. and 46%ñ 55% N. lat. 
AUVERGNE, a territory of the Lyonois in France ; ly- 
ing between the Bourbonois on the north, and the Ce- 

vennes on the ſouth. 

AUX, in aſtronomy, the ſame with the apogeum of the 
ancients, or the aphelium of the moderns. See Apo- 
GEUM and ArHELium. It alſo denoted the arch 
of the ecliptic, intercepted between the firſt degree of 
Aries and the apogeum, 

Aux, or AUGH, in geography, the capital city of Gal- 
cony in France, It is one of the richeſt archbiſhop's 
ſees in France, though but a (mall town ; ſituated in 
20 E. long. and 43" 40' N. lat. | 

AUXERRE, a city of Burgundy, in France, ſituated on 
the river Yonne, in 30 25 E. long and 37 40 N lat. 

AUXILIARY, whatever is aiding or helping to another. 

Avxitiary Verbs, in grammar, are ſuch as belp to form 
or conjugate others; that is, are prefixed to them, to 
form or denote the moods or tenſes thereof; as 70 
have and 10 be, in the Engliſh; erre and avoir, in the 
French; % and ſono in the Italian, Cc. 

In the Engliſh language, the auxiliary verb am, ſup- 
phes the want of paſlive verbs. 

AUXONE, a ſmall city of Burgundy, in France, ſitu- 
ated on the river Soane, about ſeven miles wett of 
Dole, in 5 22 E. long. and 47* 15 N. lat. 

AWARD, in law, the judgment of an arbitrator, or of 
one who is not appointed by the law a judge, but 
choſen by the parties themſelves for terminating their 
difference, Sce Anv1TER, 

AWL, among ſhoe-makers, an inſtrument wherewith 
holes are bored through the leather, to facilitate the 
ſtitching or ſewing the ſame, The blade of the awl 
is utually a little flat and bended, and the point ground 
to an acute arge. 

AWME, or Avune, a Dutch liquid meaſure containing 
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eight ſteckans, or twenty verges or verteels, equal to 
the tierce in England, or to one ſixth of a tun of 
France. 


AWN, in botany, See AIs TA. 


AWNING, in the ſea-language, is the hanging a fail, 


tarpavlin, or the like, over any part of the (hip, to 
keep off the ſun, rain, or wind, 

AX-VETCH. See SECuRIDACA, 

AXBRIDGE, a market-town of Somerſetſhire. ſituated 
about eight miles north-welt of Wells, in 3% W. long. 
and 51% 3o' N. lat. 

AXEL, a Gall fortified town of Dutch Flanders, ſitua- 
ted about 20 miles weſt of Antwerpt, in 35 40 E. 
long. and 51% 20' N lat, 

AXILLA, in anatomy, the arm-pit, or the cavity under 
the upper part of the arm. 

AXILL 4, in botany, the angle formed by a branch and 
the (tem, or a leaf and the brauch. 

AXIM, a town on the Gold Coaſt of Guinea, where the 
Dutch have a fort aad factory, called St. Anthony : 45 
W. long. an 5 N. lat. 

AXIOM, in philoſophy, any plain, ſelf-evident, and re- 
ceived notion, that cannot be made more plain and evi- 
dent by demonſtration. It is alſo an eſtabliſhed prin- 
ciple in ſome art or ſcience, | 

AXIOPOLIS, a town of Bulgaria, ſubje& to the Turks. 
I: ſtands upon the river Danube. 

AXIS, in geometry, the ſtraight line in a plain figure, 
about which it revolves, to produce or generate a ſo- 
lid: thus, if a ſemi-circle be moved round its diame- 
ter at reſt, it will generate a ſphere, the axis of which 
is that diameter. 


Axis, in aſtronomy, is an imaginary right line ſuppoſed 


to paſs through the centre of the earth, and the hea- 
venly bodies, about which they perform their diurnal 
revolutions, 

Axis. in conic- ſections, a right line dividing the ſection 
into two equal parts, and cutting all its ordinates at 
right angles. See Coxv ic SECTIONS. 

Axis, in mechanics. The axis of a balance is that line 
about which it moves, or rather turns about. Axis 
of oſcillation is a right line parallel to the horizon, 
paſſing through the centre about which a pendulum 
vibrates, See MgcCHanics, 

Axis in peritrochio, one of the five mechanical powers, 
conſiſting of a peritrochium or wheel concentric with 
with the baſe of a cylinder, and moveable together 
with it about its axis. See Mrcuaxics. 

Axis, in optics, is that 22 ray of light coming 
from any object which falls perpendicularly on the eye. 
See OerTics, 

Axis, in architecture, * axis, is the axis of a twiſt- 
ed column drawn ſpirally, in order to trace the cir- 

 cumvolutions without. 

Axis of the Ionic capital, is a line paſſing perpendi- 
cularly through the middle of the eye of the volute. 
See ARCHITECTURE, 

Axis of a veſlel is an imaginary right line paſſing 
through the middle of it perpendicularly to its baſe, 
and equally diſtant from its ſides. 
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Axis, in anatomy, the ſecond vertebra of the neck, ſo 
called from the head's turning on it like an axis. 

Axis, in zoology, See CEAvus. 

AXMINSTER, a market-town of Devonſhire, ſituated 
about 22 miles eaſt of Exeter, in 3® 15 W. long. 
ard 502 40' N. lat. 

AXUMA, a city of Ethiopia in Africa, ſituated in 380 
E. long. and 15 N. lat. 

AXUNGIA, in a general ſenſe, denotes old lard, or 
the drieſt and hardeſt of any fat in the bodies of ani- 
mals: But, more properly, it ſignifies only hops-lard, 

AxuNGI1aA alis, in natural hiſtory, the ſame with the 
Sileſian earth. J 

AXUNGIA vitri, SANDIVER, or SALT of glaſe, a kind 
of ſalt which ſeparates from the glaſs while it is in fu- 
ſion, It is of an acrimonious and biting taſte, The 
farriers uſe it for cleanſing the eyes of horſes. Ir is 
alſo made uſe of for cleanſing the teeth; and is ſome- 
times applied to running ulcers, the herpes, or the 
itch, by way of deſiccative. | 

AXYRIS, in botany, a genus of the monœcia triandria 

- claſs. The calix of the male is tripartite; it has no 
corolla, The calix of the nl conſiſts of two 
leaves: it has two ſtyli, and one feed. The ſpecies 
are 4, none of them natives of Britain, 

AYAMONTE, a ſea-port town of Andaluſia, in Spain, 
ſiruated near the mouth of the river Guadiana, in 89 
5" W. long. and 37 N. lat. 

AYENIA, in botany, a genus of the gynandria pentan- 
dria claſs. The calix has two leaves; the petals are 
in the form of a ſtar, with long ungues ; and the capſule 
has five cells. There are three ſpecies, all natives of 
the W. Indies. 

AYRY, or Atxxy of hawks, a neſt or company of 
hawks, ſo called from the old French word aire, 
which ſignified the ſame. 

A AB, in the Turkiſh armies, a diſtinct body of ſol- 
diery, who are great rivals of the Janizanes. 

AZALEA, in borany, a genus of the pentandria mono- 
gynia claſs. The corolla is bell-ſhaped ; the ſtamina 
are inſerted into the receptacle ; and the capſule has 
five cells. The ſpecies are fix, moſt of them natives 
of America. 

AZAMOR, a maritime city of Africa, in the kingdom 
of Morocco, and province of Puquela, fituated in 60 

o“ W. long. and 32% 50' N. lat. 

AZAROLUS, in botany. See Cxarxous. 

AZARUM, in botany. See Aﬀsarum, 

AZAZEL, the ſcape-goat, in Jewiſh antiquity. See 
SCAPE-GOAT, 

AZED, in the materia medica, a kind of camphor. See 
CAMmPHOR, 

AZERADACH, in botany, See Miri. 

AZIMUTH, in aſtronomy, an arch of the horizon, in- 
tercepted between the meridian of the place and the 
azimuth, or vertical circle paſſing through the cen- 
tre of the object, which is equal to the angle of the 
zenith, formed by the meridian and vertical circle; or 
it is found by this proportion, as the radius to the 


tangent of the latitude of the place, ſo is the 2 
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of the ſun's or ſtar's altitude, for inſtance, to the co- 
fine of the azimuth from the ſouth, at the time of the 
equinox. To find the azimuth by the globe, ſee 

: GreoGrarny. 

Magnetical Az iuuru, an arch of the horizon intercep- 

ted between the azimuth, or vertical circle, paſling 
through the centre of any heavenly body, and the 
magnetical meridian, This is found by obſcrving the 
object with an azimuth-compaſls. | 

AzimuTH-compaſi, an in{trument adapted to find, in a 
more accurate manner than by the common ſea-com- 
paſs, the ſun or ſtars magnetical amplitude, or azi- 
muth. See Comeass. 

AzimuT#-dial, one whoſe ſtyle or gnomen is at right 
angles to the plane of the horizon 

AzrmuThH-cireles, called azimuths, or vertical circles, 

are great circles of the ſphere, interſecting each o- 
ther in the zenith and nadir, and cutt'ng the horizon 
at right angles in all the points thereof 

AZOGA his, are thoſe Spaniſh ſhips commonly called 
the quick-filver /hips, from their carrying quick- ſilver 
to the Spaniſh W. Indies, in order to extract the fil 
ver out of the mines of Mexico and Peru, Theſe 
ſhips, ſtrictly ſpeaking, are not to carry any goods 

male for the king of Spain's account, 

AZONI, in ancient mythology, a name applied by the 
Greeks to ſuch of the gods as were deities at large, 
not appropriated to the worſhip of any particular town 
or country; but acknowledged in general by all coun- 
tries, and worſhipped by every nation, Theſe the La- 
tins called dii communes, Of this fort were the ſun, 
Mars, Luna, Cc. 

AZOPH, in geography. See Asorn, 

AZORES, iflands in the Atlantic ocean, between 250 
and 33% W. long. and between 36® and 40% N. lat. 
They belong to the Portugueſe, and are ſometimes 
called the Weltern Iſles, as lying weſtward of Eu- 
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AZO TH. in ancient chemiſtry, the ſirſt matter of me- 
rals, or the mercury of a metal; more particularly 
that which they call the mercury of philsſophory, 
which they pretend to draw from all forts of metallic 
bodi 


es. 

AZURE, in a general ſenſe, the blue colour of the ſky. 
See Sxy and Brut. 

AzuRE, among painters, the beautiful blue colour, with 
a greeniſh calt, prepared from the lapis lazuli, gene- 
rally called u/tramarine. X 

With greater propriety, however, azure ſignifies 
that bright blue colour prepared from the lapis arme- 
nus, a different ſtone — che lapis lazuli, though 
frequently confounded together. 'I his colour is, by 
our painters, commonly called Lambert's blue. 

AzuRs, in heraldry, the blue colour in the arms of a- 
ny perſon below the rank of a baron. In the eſcutche- 
on of a nobleman, ir is called ſapphire; and in that of 
a ſovereign prince, Jupiter. In engraving, this co- 
lour is expreſſed by lines, or ſtrokes drawn horizon- 
rally, 

AZURIUM, the name of a chemical preparation from 
two parts of mercury, one of ſulphur, and a fourth of 
ſal ammoniac, mixed in a mortar, put into a glaſs veſ- 
ſel, and ſet over the fire till a bluiſh ſmoak ariſes, Ce. 

AZYGOS, in anatomy, a vein rifing within the tho- 
rax on the right ſide, having no Flow on the left; 
whence it is called azygos, or vena fine pari. See 
ANATOMY, p. 237. 

AZYMITES, in church-hiſtory, Chriſtians who admi- 
niſter the euchariſt with unleavened bread, This is 
an appellation given by the Latin to the Greek church ; 
who alſo call the Armenians and Maronites, who uſe 
unleavened bread in their office, by the name of Azy- 
mites. 

AZYMOUS, ſome thing unfermented, as bread, &c. 
made without leaven. 
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AAR, a country of Swabia in any: hy + in the prin- 
cipality of Furſtenberg, near the ſource of the 
Danube and the Necker. 

BABELMANDEL, a little iNand at the entrance of 
the Red-ſea, from the Indiad ocean; from whence the 
ſtrairs of Babelmandel take their name. 

BABOON, in zoology, a ſynonime of the ſimia ſphinx. 
See SINMIA. 

BABYLON, a celebrated city of antiquity, ſuppoſed to 
have been fituated on the river Euphrates, though net 
on its 3 channel, in 44 E long. and 32“ N. lat. 
Hut of this once ſo fourilng a city, there are now 

a 


ce where it ſtood cer- 


no remains; nor is even the p 


tainly known, 


B 
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BanYLON was alſo an ancient city of Egypt, ſuppoled 
to have ſtood where Grand Cairo docs at preſent. 

BABYROUSSA, in zoology, a ſynonime of a ſpecies 
of ſus. See Sus. 

BACA, a town of Granada, in Spain, ſituated about 
48 miles north-eaſt of the city of Granada, in 30 W. 
long. and 30 30“ N. lat. 

BAC ALIAU, or Baxcaittao. Sec Baxcattao, 

BACCA, berry, in botany, is uſed to ſignify ſuch fruits 
as conſiſt of a pericarpium full of juice and ſeeds, 
without any valves, 

BACCARAT, a town of Lorrain upon the Meuſe, be- 
tween Nang d Eſtiyal. | 

BACA 


| ac 

BACCASERAI, the capital city of Crim-Tartary, fi- 
tuated about 80 miles welt of the ſtraits of Kafla, in 

35 E. long. and 45* 15 N. lat. | 

BACCEM, or Bac1aim, a fſea-port town of Cambaya, 
in the Hither Peninſula of India, It belongs to the 
Portugueſc, and is ſituated in 73“ E. long. and 19? 
20' N. lat. 

BAC CH, in antiquity, prieſteſſes of the god Bacchus. 
They were likewiſe called menades, on account of 
the frantic ceremonies uſed in their feaſts ; as alſo thy- 
ade, which ſigniſies impetuous or furious. They ce- 
lebrated the orgies of their god covered with ſkins 
of tigers and panthers, and running all the night, 
ſome with their hair looſe, with torches in their hands, 
others crowned with vine and ivy leaves, carrying a 
thyrſus or rod, turned about with ivy, in their hand, 
Along with them went cymbal-players and drummers, 
while they themſelves, ſeized with enthuſiaſm, made 

hideous lamentations. 

BACCHANALIA, feaſts celebrated in honour of Bac- 
chus by the ancient Greeks and Romans; of which 
the two moſt remarkable were called the greater 
and Jeſſer. The latter, called ſenæa, from a word 


ſignifying a wine-preſs, were a preparation for the 


for the tormer, and were held in the open fields about 
autumn; but the greater, called Dianyfta, from one 
of the names of Bacchus, were celebrated in the city, 
about the ſpring-time. Both theſe feaſts were accom- 
panied with games, ſpectacles, and theatrical repre- 
ſentations; and it was at this time the poets contend- 
ed for the prize of poetry. Thoſe who were initiated 
into the celebration of the feaits, repreſented, ſome 
Silenus, others Pan, others ſatyrs; and in this man- 
-ner appeared in public night and day, counterfeit- 


ing drunkenneſs, dancing obſcenely, committing all | 


kinds of licentiouſncts and debauchery, and running 
over the mountains and foreſts, * with horrible ſhrieks 
and howlings, crying out, Je Bacche. Livy informs 
us, that during the Bacchanalian feaſts at Rome, ſuch 
ſhocking diforders were practiſed under the cover of 
the night, and thoſe who were initiated were bound to 
conceal them with an oath, attended with horrid im- 
precations, that the ſenate 2 them firlt in Rome, 
and afterwards throughout all Italy. 

BACCHARAC, or Backtrac. See BAcCHERAC., 

BACCHARIS, in botany, a genus of the ſyngeneſia 
polygamia ſuperflua claſs. The eu. re is naked, 
and the pappus briſtly; the calix is imbricated and cy- 
lindrical; the hermaphrodite floſcules are intermixed 
with the female ones. The ſpecies are ſeven, all na- 
tives of warm climates. 

BAC CHIUS. in ancient poetry, a kind of foot compo- 
ſed of a ſhort ſyllable, and two long ones, as the word 

 [aviri]. It takes its name from the god Bacchus, 
beciuſe it frequently entered into the hFmns compoſed 
in his honour, The Romans called it likewiſe c19- 
trius, tripodius, faltans. ; 

BACHARIS, in botany. See Baccaaris. 

BACHELOR. See BArcurtox. 

BACHERAC, a town of the Palatinate of the Rhine, 
ſituated on the weſtern ſhore of that river, in 5® E. lon. 
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and 50% N. lat. It is remarkable for excellent wine, 
from thence caiied Bacherac, 

BACHIAN, one of the Molucca iſlands, fituated under 
the equator, in 125 E. long, It belongs to the 
Dutch, 

BACHU, a ſea- port town of the province of Chirwan, 
or Shirvan, in Perſia. It is fituated on the weſtern 
ſhore of the Caſpian ſea, in 49% E. long. and 40? 
N. lat. 

BACK, in anatomy. See BAcx- bone. N 

Back, in the menage. To back a horſe, or mount a 
horſe a des, in French, is to mount him bare-backed, 
or without a ſaddle. 

Back- hene, or SpiNE, See ANATOMY, p. 166, 167. 

Back-gammon, an ingenious game played with dice and 
tables, to be learned only by obſervation and prac- 
tice. 

Back fainting. See PAINTING. 

Back-/taff, in the ſea-language. See Navicarion. 

Back-/tays, See STars. \ 

Back-tack, in Scots law: When a wadfetter, inſtead 
of poſſeſſing the wadſet- lands, grants a tack thereof to 
the reverſor for payment of a certain ſum in name of 
tack-duty, that rack is called a back-tack See Scots 
Law, tit. Redeemable rights. 

Back-worm, in falconry. See FiLANV DRS. \ 

BACULE, in fortification, a kind of portcullis, or gate, 
made like a pit-fall with a counterpoiſe, and ſupport- 
ed by two great ſtakes, It is uſually made before the 
corpade-guard, not far from the gate of a place. 

BACULOMETRY, the art of meaſuring acceſſible or 
inacceſhble heights, by the help of one or more baculi, 
ſtaves, or rods, Sce GEOMETRY. 

BACULUS divinatorius. See VirGura DivixA. 

BADAJOX, a large fortified town of Spaniſh Eſtrema- 
dura, ſituated on the river Guadiana, in 7 20' W. 
long. and 3845“ N. lat. 

BADALON, a town of Catalonia, in Spain, ſituated 
on the Mediterranean, about ten miles caſt of Barce- 
lona, in 2 15” E. long. and 41% 15 N. lat. 

BADEN, the name of ſeveral towns: 1. Of one about 
20 miles north of Straſbourg, capital of the margra- 
viate of the ſame name, and remarkable for its hot 
baths. 2. Of another rown of Swabia, in the Brit- 
gow ; where are likewiſe ſeveral hot baths. 3 Of 
one in Switzerland, about 14 miles north-weſt of Zu- 
rich. 4. Of one in the circle of Auſtria, about 15 
miles ſouth of Vienna. 

BADENOCH, an inland country of Inverneſsſhire in 

Scotland, lying between Aberdeenſhire and Lochaber. 

BADENWEILLER, a town of Germany, in the Briſ- 
gow, near the Rhine. 

BADGER, in zoology, the Engliſh name of a ſpecies 
of Urſus. Sec Usus. | 

Babak x, in old law books, one that was licenſed to buy 
corn in one place, and carry it to another to ſell, 
without incurring the puniſhment of an engroſſer. 

BADIANEF, or Bawvias, the ſeed of a tree which 
grows in China, and ſmel!s like aniſe-ſced. The Chi- 
neſe, and the Dutch in imitation of them, ſometimes 
uſe the badiane to give their tea an aromatic taſte, 

BADIS, 
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BADIS, a fortreſs of Livonia, ſubject to Ruſſia, and ſi- 
tuated 20 miles welt of Revel, in 230 E. long, and 
50 15˙ N. lat. 

BATUS, in ichthyology. See Corrus. 

BATYLIA, anointed ſtones, worſhipped by the Phce- 
nicians, by the Greeks before the time of Cecrops, 
and by other barbarous nations. * They were commonly 
of a black colour, and conſecrated to ſome god, as 
Saturn, Jupiter, the Sun, &c. 

BAZA, a large city of Andaluſia in Spain, fituated on 
the river Guatlalquivir, in 3* 15 W. long. and 37? 

40' N. lat. 

BAF FETAS, or BasTas, a cloth made of coarſe white 
cotton-thread, which comes from the Ealt Indies. 
That of Surat is the beſt. 

B4aFFIN's Bay, a gulph of North America, running 
north-eaſt from Cape Farewell in Welt Greenland, 
from 60 N. lat, to 80“. 

BAG, in commerce, a term ſignifying a certain W 
of ſome particular commodity ; as a bag of almonds, 
for inſtance, is about three hundred weight; of aniſe- 
ſeeds, from three to four hundred, &c. 

Bags are uſed in molt countries to put ſeveral forts 


of coin in, either of gold, filver. braſs, or copper. 


Bankers, and others, who deal much in current cath, 
label their bags of money, by tying a ticket or note 
at the mouth of the bag, ſignifying the coin therein 
contained, the ſam total, its weight, and of whom it 
was received. .Tare is allowed for the bag. Sce 
Tank and Tarr. 

Bas, among farriers, is when, in order to retrieve a 
horſe's loit appetite, they put in an ounce of aſa- fe- 
tida, and as much powder of ſavin, into a bag, to be 
tied to the bit, keeping him bridled for two hours, ſe - 
veral times a-day; as ſoon as the bag is taken off, he 
will fall to eating. The ſame bag will ſerve a long 
time. 

BAGDAT, a ſtrong town of Turky, on the frontiers 
of Perim, ſituated on the river Tigris, in the province 
of Iracaarabic; it was formerly capital of the Saracen 
empire, and lies in 43* E. long. and 33* 20 N. lat. 

BAGGAGE, in military affairs, denotes the cloaths, 
tents, utenſils of divers ſorts, proviſions, and other 
neceſſaries belonging to the army. 

Before a march, the waggons with the baggage are 
marſhalled according to the rank which the ſeveral re- 
iments bear in the army; being ſometimes ordered to 
tollow the reſpective columns ot the army, ſometimes 
to follow the artillery, and ſometimes to form a co- 
lamn by themſelves. The general's baggage marches 


firit; and each waggon has a flag, ſhewing the regi- 


ment to which it belonps. 

BAGN \GAR, the capital of Golconda, in the Hither 
Penin'ula of Jadia, formerly the teſidence of the kings 
of Gelconda, now ſubject to the mogul; in 77* 30 
E. long. and 16“ 20' N. lat. 

BAGNIALUCK, a large city of Boſnia in European 
Turky, fituated in 1815 E. long. and 44* N. lat. 

BAGNIO, an Italian word, ſignifyiag a bath: We ule 
it for a houſe with conveniences for bathing, cupping, 
{weating, and otherwiſe cleanfing the body; and ſome- 

Vor. I. Numb. 22. 3 
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1 
times for worſe purpoſes. In Turky, it is become a 


general name for the priſons where the ſlaves are 
incloſed, it being — in theſe priſons to have 
baths. 

BAGNOLIANS, in church-hiſtory, a ſect of heretics, 
who in reality were Manichees, though they ſomewhar 
diſguiſed their errors. They rejected the Old Teita- 
ment, and part of the New, held the world to be eter- 
nal, and athrmed that God did not create the toul 
when he infuſed it into the body. 

BAGPIPE, a muſical anitrument of the wind kind, 
chiefly uſed in country places, eſpecially in the North. 
It conſiſts of two principal parts; the firſt a leathern 
bag, which blows up like a foot-ball, by means of a 
port · vent, or little tube, fitted to it, and ſtopped by 
a valve: the other part conſiſts of three pipes or flutes ; 
the firit called the great pipe, or drone; the ſecond, 
the /ittle one; which paſs the wind out only at the 
bottom ; the third has a reed, and is played on by 
compreſſing the bag under the arm, when full, and 
opening or (topping the holes, which are eight, with 
the fingers. "The little pipe is ordinarily a foot long; 
that played on, 13 inches; and the port-vent, fix, 

BAGRE, in ichthyology, the trivial name of @ ſpecies 
of ülurus. Sce Sirus. 

BAGUETTE, in architecture, a ſma!l round mould- 
ing, leſs than an aitragal, and fo called from the re- 
lemblance it bears to a ring. 

BAHAMA, or Lucaya Iscanns, à number of iſlan!s 
lying in the Atlantic Ocean, between 21 and 27 N. 
lat. and between 73 and 81 W. long. 

Theſe iſlands, whereof twelve are of a conſiderable 
extent, take their name from Bahama, one of the 
largeit of them, lying between 78 and 819 W. long. 
and between 26% and 279 N. lat. 

BAHAR, or Batak, in commerce, weights uſed in 
ſeveral places in the Eaſt Indies. 

There are two of theſe weights, one the great ba- 
har, with which they weigh pepper, cloves, nutmegs, 
ginger, Ge. and contains hve hundred and fifty 
pounds of Portugal, or about five huudred and twenty- 
four pounds mae ounces avoirdupois weight, With 
the little bahar, they weigh quickſilver, vermilion, 
ivory, ſilk, Sc. It contains about four hundred ard 
thirty-· ſeven pounds nine ounces avoirdupors weight. 

BACHAREN, an iſland in the Perſian gulf, in 50 E. 
long. and 26* N. lat. 

BAHIR, a Hebrew term ſignifying famous or illuſtri- 
ous; but particularly uſed. for a book of the Jews, 
treating of the profound myſteries of the cabbala, be- 
ing the moſt ancient of the rabbinical works. 

BAHUS, a city of Sweden, capital of a province of the 
ſame name, and ſituated about 2o nulrs north-wett 
of Gortenburgh, in 11* E. long, and $8? 20 N. lat, 

BAJA, a town of Italy. in the kingdom of Naples, and 
proviace of Lavoro, ſituated in 14% 40 E. long. and 
4 2 5 N. lat. 

BA JADOR, a cape on the welt coalt of Africa, in 15“ 
W. long. and 27% N. lat. 

RAIL, in Scots law : When a priſoner is ſet at liberty 
upon ſomc periou's becoming turety for his appearance 
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to ſtand trial under a penalty, he is ſaid to be admitted 
to bail. See Scots Law, tit. Grimes, 

Clerk of the Bails, is an officer belonging to the 
court of the King's Bench: he files the bail-pieces 
taken in that court, and attends for that purpoſe. 

BAIL, or BaLe, in the ſea-Jlanguage. The ſeamen 
call throwing the water by hand, out of the ſhip or 
boat's-hold, bailing. They alſo call thoſe hoops that 
hear up the tilt of a boat, its bazlc. 

BAILIAGE, or BaiLiwick, See BariLiwick., 

Mater BALIAGE, an ancient duty paid to the city of 
London, for all goods brought into, or carried out 
of, the port, 

BAILIE, in Scots law, a judge anciently appointed by 
the king over ſuch lands not erected into a regality as 

happened to fall to the crown by forfeiture or other- 
wiſe, now aboliſhed. It is alſo the name of a magi- 
ſtrate in royal boroughs, and of the judge appointed 
by a baron over lands erected into a barony, See 
Scots Law, tit. [nferior judges, &c. 

BAILIFF, an officer appointed for the adminiſtration of 
juſtice withing a certain diſtrict, called a bailiwick. 
Bait1FFs-errant, ſuch as are appointed by the theriff, 
to go up and down the country, to ſerve writs and 
warrants, ſummon country-courts, ſeſſions, aſhzes, and 

the like. 

BaiLtiFFs , franchiſes, thoſe appointed by every lord 
within his liberty to do ſuch offices tS erein as the 
bailiF-errant docs at large in the country. 

There are alſo bailiffs of foreſts. and bailiffs of ma- 
nors, who dire& huſbandry, fell trees, gather rents, 
pay quit-rents, c. 

Water-Baritrrr, an officer appointed in all port-towns, 
for the ſearching of ſhips, gathering the toll for ancho- 

rage, Cc. and arreſting perſons for debt, &c. on the 
water, 

BAILIWICK, that liberty which is exempted from the 
ſheriff of the county; over which liberty the lord 
thercof appoints his own bailiff, with the like power 
within his precinct, as an under-ſheriff exerciſes under 
the theriff of the county: Or it ſignifies the precin&t 
of a bailiff, or the place within which his juriſdiction 
1s terminated, 

BAILO, thus they ſtyle at Conſtantinople the ambaſſa- 
dor of the republic of Venice, who reſides at the 
Porte This miniſter, befides his political charge, acts 
there the part of a conſul of Venice, 

BAIOCAO, a copper-coin, current at Rome, and 
throughout the whole ſtate of the church, ten of 
which make a julio, and an hundred a Roman crown. 

BAIR AM, in the Mahometan cuſtoms, a yearly feſtival 
of the Turks, which they keep after the fait of Ra- 
mazan. 

The Mahometans have two bairams, the great and 
the little. The little bairam holds for three days, 
and is ſeventy days after the firſt, which follows im- 
mediately the ramazan. During the bairam, the peo- 
ple leave their work for three days, make preſents to 
one another, and ſpend the time with great manife(la- 
tions of joy. If the day after ramazan thould be fo 
cloudy as to prevent the light of the new moon, the 
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bairam is put off to the next day, when it is kept, e- 
ven if the moon ſhould (till be obſcured; when they 
celebrate this feaſt, after numerous ceremonies, or ra- 
ther ſtrange mimickries, in theit moſque, it is conclu- 
ded with a ſolemn prayer againſt the inſidels, to ex- 
tirpate Chriſtian princes, or to arm them again{t one 
another, that they may have an opportunity to extend 
the borders of their law. 

BAIT, in fiſhing. See FisnixG. 

BAITING, in talconry, is when a hawk flutters with her 
wings, either from perch or ft, as if it were ſtriving 
to get away, | 

BAJULUS, an ancient officer in the court of the Greek 
emperors There were ſeveral degrees of bajuli, as 
the grand bajulus, who was preceptor to the emperor; 
and the ſimple bajuli, who were 1ub-preceptors. 

BAKAL, a great lake in the middle of Siberia, on the 

road from Muſcovy to China, | 

BAKER, a perſon whoſe occupation or buſineſs it is to 
bake bread. See BAK ISS. 

BAKEWELL, a large market town of Derbythire, about 
150 miles from Lindon. It is a good market for lead. 

BAKING, the art of preparing bread, or reducing meals 
of any kind, whether ſimple or compound, into bread. 

The various forms of baking among us may be re- 

- duced into two, the one for leavened, the other for 
unleavened bread; for the firit, the chief is manchet- 
baking, the proceſs whereof is as follows. 

The meal, ground and boulted, is put into a trough, 

and to every buſhel are poured in about three pints of 
warm ale, with barm and falt to ſeaſon it: this is 
kneaded well together with the hands through the 
brake; or for want thereof, with the feet, through a 
cloth; after which, having lain an hour to ſwell, it is 
moulded into manchets, which ſcorched in the middle, 
and pricked at top, to give room to riſe, are baked in 
the oven by a gentle fire. 

For the ſecond, ſometimes called cheat-bread ba- 
king, it is thus: ſome leaven (ſaved from a former 
batch) filled with ſalt, laid up to four, and at length 
diſſolved in water, is (trained through a cloth int» a 
hole made in the middle of the heap of meat in the 
trough; then it is worked with ſome of the flour into 
a moderate conſiſtence; this is covered up with meal, 
where it lies all night, and in the morning the whole 
heap is ſtirred up, and mixed with a little warm wa- 
ter, barm, and ſalt, by which it is ſeaſoned, ſottened, 
and broug t to an even leaven: it is then kneaded, 
moulded, and baked, as before. 

BaxinG / porcelain, See PorCELAIN. 

B4LA, in geography, a market town of Marionethſhire, 
about 16 miles Gut from Denbigh, in 3% 4o' W. long, 
and 52 55“ N. lat. 

BALANA, or WHALE, in Zoology, a genus of the mam- 
malia claſs, belonging to the order of cete. The cha- 
raters of this genus are theſe: The balæna, in place 
of teeth, has a horny plate in the upper jaw, and a 
double ſiſtula or pipe for throwing out water, The 
ſpecics are four; viz. 1. The myſticetus, which has 
many turnings and windings in its noſtrils, and has no 


fig on the back. This is the largeſt of all animals; it is 
often 
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often 109 feet long: the head is very large in propor- 
tion to the body; and the lower jaw is much wider 
than the upper one: the ears are ſituated below the 
eyes. In the belly, it has two dugs a little betore the 
vulva ; there are two large fias on the braut; and the 
tail is forked, The myiticetus contains ſuch a large 
quantity of fat, that a ſhip Is often loaded with the 
blubber obtained from a ſingle fiſh. It is a native of 
the Greenland Ocean. It teeds chietly upon the me- 
duſa, a ſmall ſea-inſect. See Mobs. The lub 
ſtance called whale-bone is got from the upper lip, and 
towards the throat of this and all the other ſpecies of 
whales. See Plate LI. fig. 1. For the manner of taking 
whales, fee WHaLE-FiSHERY. 2. The phyſalus, has 
a double pipe in the middle of the head, and a thick 
fat fin on the lower part of the back, beſides the two 
fins on the breaſt; it has no teeth; and the belly is 
ſmooth. The phyſalus inhabits the European and 
American oceans: it feeds upon herrings and other 
ſmall fith. 3. The boops has a double pipe in its 
ſnout, three fins like the former, and a bard horny 
ridge on its back. The belly is full of longitudinal 
folds or ruge. It frequents the northern ocean, 4. 
The muſculus has a double pipe in its front, and 
three fins; the under jaw is much wider than the up- 
per one, It frequents the Scotch coaſts, and feeds 
upon herrings.—Linnzus makes the phyſerer and del- 
phinus, which are ranked among the whales by ſome 
writers, two diſtinct genera, See PaySETER and 
Drrruisos 

BALIGNA, a town of Muſcovy, in the province of 
Novogorod, ſituated on the river Wolga, in 45* E. 
long. and 5% 30' N. lat. 


BALAM RL XN, a ſea port town of the ifle of Java, in 


Aſia, which gives name to the channel called the 
S'reights of Balambuan. 

BALAM-PULLI, in botany. See Tamarixvus, 

BALANCE, or BaLaxcs, Sce BALLANCE., 

BALANGIAR, the capital city of Tartary, north of 
the Caſpian lea. 

B\L\NUS, in zoology, the trivial name of a ſpecies of 
lepas. Sec LI AS. 

BarAxus, in anatomy, a term ſometimes uſed for the 
glans penis, as well as for the clitoris. 

Baraxvs, in pharmacy, denotes a ſuppoſitory. See 
SuPPoSITORY, 

BALASS, or BaLLas, the name of a kind of ruby, 
See Rusy. 

BALAUSTITA, in botany. Sce Puxica. 


 BALBASTRO, a city of Arragon, in Spain, ſituated 


upon the river Sinca, fifty miles north-eaſt of Sara- 
offa. 
BALFEC, a town of Aſiatic Turky, ſituated at the foot 
of mount Libanus, in 3) 30 E, long. and 33“ N lat. 
BALCHA, a city of Uſbbec Tarrary, ſituated on the 
frontiers of Perſia, in 65% 20 E. long. and 279 N. lat. 
BALCONY, in architecture, a projecture in the front of 
a houſe, or other building, ſupported by pillars or 
conſoles, and encompaſſed with a baluſtrade, 
BALDACHIN, or won» ix, in architecture, a build- 


T ing in form of a canopy, ſupported by pillars, and fre» 


B A E 
quently uſed as a covering to inſulated altars. Some 
allo uſe the term baldachin for the ſhell ovcr a door. 

BALDIVIA, or Vaupivia, a ſea-port toun of Chili, 
in South America, ſituated on the South Sea, in $80? 
W. long. and 40? S. lat. 

BALDNESS, a defect of hair, owing to the want of a 
ſuſficient ſupply of nutricious juice. 

BALDOC, a market-town in Hertfordſhire, about 328 
miles north of London, in 15* W. long. and 51* 5; 
N. lat. 

BALE, in commerce : Any goods packed up in cloth, and 
corded round very tight, in order to keep them from 
breaking, or preſerve them from the weather, is called 
a bale. 

A bale of cotton yarn is from three to four hundred 
weight; of raw filk, is from one to four hundred ; of 
lockr,m or dowlaſs, either three, three and a half, or 
four pieces. 

Bait-G600Ds, among the Engliſh merchants, are all 
ſuch as are imported or exported in bales; but the 
Freach give that name to certain hard-wares, and 
other fort of merchandize, which come to Paris, and 
are commonly made by bad workmen, of invifferent 
materials. 

BALI, an iſland in the Eaſt Indies, ſituated in 114 E. 
long. and 7 30“ S. lat. This ifland, and the eaſt 
end of the iſland of Java, form a (tre:ght about a mile 
over, of extremely ditſicult paſſage 

BALISORE, a ſmall ſea port of the Hither India, ſitu- 
ated on the north-wett part of the bay of Bengal, 
in 8515 E. long. and 21 300 N. lat 

BALISTA, or BaLLisTa. See BALLisTaA, 

BALISTES, in ichthyology, a genus ot fithes belong- 
ing to the order of amphibia nantes. The characters 
are theſe: The he«d is flat; there are eight teeth in 
each ſide, and the two anterior ones are Gate in 
the place of gills, the baliſtes has an aperture imme- 
diately above the pectoral fins z the body is flat, the 
ſcales are joined together by the ſkin, and the belly is 
keeled. The ſpecies of this genus are eight; viz. the 
baliſtes monoceros, whofe head-fin conſilts of but one 
ray, and the rail rays are carinated, It is called the 
Unicorn-fſh by Catelby, and is found in the Aſiatic 
and American ſeas. 2. The hiſpidus, whoſe head-tin 
is uniradiated ; and there is a round black ſpot in the 
tail-fin. The body is rough and briſtly towards the 
tail, The ſpine or horn is ſituated between the eyes; 
the ſnout is ſubulated; and inſtead of a belly-fin, ir 
has a jagged ſharp ſpine. This ſpecies is a native of 
Carolina, 3. The tomentoſus; whoſe head-fin is bi- 
radiated, and the body of it towards the hind-part is 
hairy. It is a native of America. 4. The papilloſus, 
has a biradiated back-fra, and a papillous body. x. 

- The verrucoſus, has a triradiated back-fin; and the 
rail is full of little warts, In place of a belly-fin this 
ſpecics has a large, thick, warty ray. It has 25 ſmall 
reverſed ſharp ſpines at the (ide of the tail, diſpoſed in 
fous rows. It is a nativeof India. 6. The aculcatus has 
a triradiated back-fin; and the ſpines of the tail lean 
upon each other, It is allo a native of India. 5, The 
vetula, has a triradiated back-tin ; the belly-finis loogi- 


tru dinat, 


. 
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tudinal, and ſomewhat carinated; and the tail-fin is 
forked, Iris found at Aſcenſion Iſland. 8. The rin- 
gens, has a triradiated back-fin ; there are three folds 
on cach ſide of the hezd, and rhe tail-fin is forked, 
This ſpecies is likewiſe found at Aſcenſion Iſland. 

BALIVO amovendo, in law, was a writ for removing a 
bailiff from his office, for want of having ſufficient 
land in his bailiwick to anſwer the king and his peo- 
ple, according to the ſtature of Weltmioller, 2 reg. 
Orig. 78. 

BALK, among builders, is ſometimes uſed for the ſum- 
mer-beam of a houſe ; ſometimes for the poles and 
rafters, which ſapport the roofs of barns, &c.; and 
ſometimes for the beams uſed in making ſca- holds. 

Baux, in agriculture, denotes a ridge, or bank between 
two furrows. 

BALKE, or BALK Ut, a city of Aſia, in the Uſbec 

Tartary, ſituated upon the river Dilhas, in 68 E. lon. 

and 36? 40 N. lat. 


BALL, in a general ſenſe, a ſpherical and round body, 


whether it be ſo naturally, or turned into that figure 
by the hand of an artiſt: Thus we ſay, a tennis-ball, 
foot-ball, corton-ball, Cc. 

Bart, in the military art, comprehends all ſorts of bul- 
lets for fire-arms, from the cannoa to the piſtol. See 
CUNNERY., 

Cannon balls are of iron; muſquer-balls, piſtol-balls, 
Sc. are of lead. The experiment has been tried of iron 
balls for piſtols add fuſces, bur they are juſtly reject- 
ed, not only on account of their lightneſs, which pre- 
vents then from flying (trait, but becauſe they are apt 
to furrow the barrel, 

Barr and ſac tel is an inſtrument made of braſs, with 
a perpetual ſ:rew, ſo as to move horizontally, verti- 
cally, and obliquely; and is generally uſed for the ma- 
naging of ſurveying, and aſtronomical inſtruments. 

BaLL Va pendulum, the ſame with bob. See Bos. 

BALL, among printers. See PrINTING. 

Puff-Bariu, the Engliſh name of the lycoperdon. See 
Ly cor abox. 

BALLAD, or BaLLtr, a king of ſong, adapted to the 
capacity of the lower claſs of people; who, being 


mightily taken with this ſpecies of poetry, are thereby 


not a little influenced in the conduct of their lives. 
Hence we find, that ſeditious and deſigning men never 
Fail to ſpread ballads among the people, with a view 
to gain them over to their hide. 

BALLANCE, or BATNAN cr, in mechanics, one of the 
ſimple powers, which ſerves to find out the equality or 
difference of weight in heavy bodies, See Mucna- 
NICS, 

Hydreſtatical Batuance, See HyprosTarTiCs. 

BaLLaNnCE of trade, in commerce, the equality between 
the value of the commodities bought of foreigners, and 
the value of the native productions tranſported into o- 
ther nations, See COMMERCE, 

Bartaxce HA click, or watch, See Crock and 
WATCH MAKING, 

BALLANnCE . See SqQuaALvs. 


BALLANCER, in the hiſtory of inſecte, a (tyle, or ob- 
lung body, ending in a protuberance or head, found 


IF 


under each wing of the two-winged flies; theſe ſerve 
to poiſe the body of the fly. 

BALLAST, a quantity of ſtones, gravel, or ſand, laid 
in a ſhip's hold, to make her ſink to a certain depth 
into the water, and fail upright. The ballaſt is ſome- 
times one quarter, one third, or one half, accordin 
to the difference of the bulk of the ſhip. Flat LE 
{els require the moſt ballaſt, Ships are ſaid to be in 
ballaſt, when they have no other loading. Maſters of 
veiiels are obliged to declare the quantity of ballaſt 
they bear, and to unload it at certain places. They 
are prohibited unloading their ballaſt in havens, roads, 
Sc. the negle& of which has ruined many excellent 

orts. 

BALLASTAGE, or LasrTacet. Sce LASTAGE. 

BALLERUS, in ichthyology, the trivial name of a 
ſpecies of cyprinus, See Cyrrinus, 

BALLET. See BaLLap. 

BALLIAGE, or BaitLiact. Sce BAILIACGE. 

BALLICONNEL, a town of Ireland, about 11 miles 
north-eaſt of Cavan, 7 5o' W. long. 54 6' N lat. 

BALLIMORE, a town of Leinſter in Ireland, ſur- 
rounded entirely with a marſh. 

BALLISHANNON, a large town of the county of 
Donnegal, and province of Ulſter in Ireland, fituated 
about ten miles ſouth of the rown of Donnegal, in 
8 zo“ W. long. and 5425 N. lat. 

BALLISTA, in antiquity, a military machine uſed by 
the ancients in beſicging cities, to throw large ſtones, 
darts, and javelins, 

It reſembled our croſs bows, though much larger 
and ſuperior in force. 

From this engine, ſtones of a ſize not leſs than 
mill-{tones, were thrown with ſo much violence, as to 
daſh whole houſes in pieces at a blow. It is deſcribed 
thus: A round iron cylinder was faſtened between two 
planks, from which reached a hollow ſquare beam, 
placed croſs · wiſe, and faſtened with cords, to which 
were added ſcrews, at one end of this ſtood the in- 
gineer, who put a wooden ſhaft with a big head into 
the cavity of the beam; this done, two men bent the 
engine by drawing ſome heels: When the top of the 
head was drawn to the outmoſt,end of the cords, the 
ſhaft was driven out of the balliſta, &c, 

BALLISTES, in ichthyology, See Bart1sTEs, 

BALLOON, or BaLLox, in a general ſenſe, ſignifies 
any ſpherical hollow body, of whatever matter it be 
compoſed, or for whatever purpoſes it be deſigned. 
Thus, with chemiſts, balloon denotes a round ſhort- 
necked veſſel, uſed to receive what is diſtilled by means 
of tre; in architecture, a round globe on the top of a 
pillar; and among engineers, a kind of bomb made of 
palte-board, and played off in fire-works, cither in the 
air or on the water, in imitation of a real bomb. 

Balloon, in the French paper trade, is à term for a 
quantity of paper, containing 24 reams. It is alſo 
the name of a fort of brigantine utcd in the kingdom 
of Siam. 

Bartos, in geography, a town of France, in the dio- 
ceſe of Mans, upon the banks of the Orne, go' E. lon. 


48* 10% N. lat. 
BALLOTA, 


. 
BALLOTA, in botany, a genus of the didynamia gym- 


noſpermgia claſs. The calix has four teeth; the ſupe- 
rior lip of the corolla is concave and crenated. There 
are four ſpecies, viz. the nigra, or ſtinking hore- 
hound, a native of Britain ; the alba and lanata, both 
natives of Europe; and the ſuaveolens, a native of A- 
merica. 

BALLOTADE, in the. menage, the leap of a horſe be- 
tween two pillars, or upon a ſtraight line, made with 
juſtneſs of time, with the aid of the hand, and the 
calves of the legs; and in ſuch a manner, that when 
his fore - feet are in the air, he ſhews nothing but the 
ſhoes of his hinder-feet without yerking out, 

BALLS, or BaLLETsS, in heraldry, a frequent bearing 
in coats of arms, uſually denominated according to 
their colours, bezants, plates, hurts, Cc. See BE- 
LANTS. 

BALLUSTER, a ſmall kind of pillar uſed for ballu- 
ſtrades. See ARCHITECTURES. 

BALLUSTRADE, a ſeries or row of balluſters, join- 
ed by a rail; ſerving as well for a reſt to the elbows, 
as for a fence or incloſure to balconies, altars, ſtair- 
caſes, &@c, See ARCHITECTURE, 

BALM, in botany, See MeL1s5s4. 

Balu, or BaLsam. See BALsAM. 

BALNEUM, a term uſed by chemiſts to fignify a veſſel 
filled with ſome matter, as ſand, water, or the like, 
in which another is placed that requires a more gentle 
heat than the naked fire, Thus balneum arencſum, 
called alſo balneum ficcum, and ſand-heat, is when 
the cucurbit is placed in ſand, in aſhes, or filings of 
ſteel. Balneum marie, or maris, is when the veſſel, 
containing the ingredients to be diſtilled, &c. is put in- 
to a veſſel of water, which is made to boil; ſo that no 
greater heat than that of boiling water can be commu- 
nicated ta the ſubſtance to be treated. And balneum 
vaporis, or vaperarium, is, when two veſſels are diſ- 
poſed in ſuch a manner, that the vapour, raiſed from 
the water contained in the lower, heats the matter 
contained in the upper. | 

BALOTADE, or BattoTaps., See BALLOTADE, 

BALOWA, a city of Aſia, in the kingdom of De- 


can, 

BALSAM, or NATIVE BATLs Au, an oily, refinous, li- 
quid ſubſtance, flowing either ſpontaneouſly, or by 
means of inciſion, from certain plants. There are a 
great variety of balſams, generally denominated from 
the ſubſtances from which they are obtained, Sce 
CurmisTrY, Of reſins and balfams. 

BALSAMICS, in pharmacy, ſoftening, reſtoring, heal- 
ing and tleanſing medicines, of a gentle attenuating 
nature. 

Balſamics may be uſed, both internally and ex- 
ternally, in all diſeaſes of the head, nerves, (to- 
mach, &c. 

BALSAMINA, in botany, the trivial name of a ſpecies 
of impatiens, Sce IMPATIENS. 

BALSAMITA, in botany, a ſynonime of a ſpecies of 
xcranthemum. See NERANTHEMUM, 

BAL. SKA, in geography, the fame with Baſſora, See 
Ba$s$0Ra, 
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BALTIC /za, that lying between Sweden on the north, 
and Germany and Livonia on the ſouth. 

BALTIMORE, a town of the county of Corke, and 
province of Muaſter, in Ireland, ſituated about live 
miles north of Cape Clear, in 9% 15” W. long. and 
51 15 N. lat. : 

BALZANE. See WuiTteroor, 

BAMBERG, a city of Franconia, in Germany, 1050 
E. long. and 50 15 N. lat. 

The biſhop of Bamberg is ſovereign of the city and 
diſtrict round it, for ſixty miles in length, and forty 
in breadth. 

BAMBOE, in botany, the trivial” name of a ſpecies of 
arundo, See ARunDO. 

BAMFF, or BAN rr, a town of Scotland, which gives 
name to à county, lying between Aberdeenſhire and 
Murray, along the ſouthern bank of the river Spey. 

The town is ſituated at the mouth of the river Do- 
vern. 

BAMPTON, a market-town of Oxfordſhire, ſituated 
on the river Iſis, about ten miles ſouth-welt of Oxford, 
1 35” W. long. and 51* 40 N. lat. 

Baur ros is alſo the name of a market - town in Devon- 
ſhire, twenty miles north of Exeter, in 30 40 W. 
long. and 5315 N. lat. 

BAN, or Baxn., Sce BAxx. 

Bax, in commerce, a fort of ſmooth, fine muſlin, which 
the Engliſh import from the E. Indies. The piece 
is almolt a yard broad, and runs about twenty yards 
and a half. 

BANBURY, a large borongh-town in Oxfordſhire, 
twenty miles north of Oxford, in 1 20 W. long. 
and 5295 N. lat. 

BANC, or BEncH, in law, denotes a tribunal, or judge - 
ment-ſeat : Hence, king's-banc. is the ſame with the 
court of king's-bench, and common banc with that of 
common pleas. See KincG's Bexnchi and Common 
Pleas. 

BANCA, an iſland of the E. Indies, ſeparated from the 
ſouth-ealt part of that of Sumatra by a very narrow 
channel, in 105* E. long. and 3* S. lat. 

BANCALIS, a ſea- port town on the caſt coaſt of Su- 
matra, in 99“ E. long. and 2* N. lat. It is a Dutch 
ſettlement 

BANCOCK, a eity of the kingdom of Siam, in 101® 
E. long. and 13* 30' N. lat. 

BAND, in a general ſenſe, ſome ſmall, narrow liga- 
ment, wherewith any thing is bound, tied, or faſtened. 

Bad, in architecture, a general name for any flat, low 
— or moulding, that is broad, but not very 

cep. 

BaxDd of ſoldiers, in military affairs, thoſe who fight 
under the ſame flag or enſign. 

Trained Baxps. Sce TRAIN D bands. 

Banw of pen fioners are a company of 120 gentlemen, 
who receive a yearly allowance of a hundred pounds 
for attending on his majeſty on folemn occfions. 

RBaxn is allo the denomination of a military order in 
Spun, inftirated by Alphonſus XI. king of Caſtile, 
tur the younger ſons of the nobility ; who, before 
their admiſhon, mult ſerve ten years, at leal!, either 
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in the army, or at court; and are bound to take 


up arms for the catholic faith againſt the inficels, 

BaxD, in ſurgery, a fillet, ſwath, or piece of linen 
cloth, wherewith either to cover or {ſurround certain 
parts that ſtand in need of afliltance ; and is, in this 
tenſe, the ſame with what is otherwiſe called a r9/l-r. 

BANDA, or LaxTos, the chief of the Banda iſlands 
ia the E. Indies, where nutmegs grow, in 128 E. 
long. and 4* 30“ S lat. 

BANDAGE, in ſurgery, a fillet, roller, or ſwath, u- 
ſed in dreſſing and binding up wounds, reſtraining 
daagerous hamorrhages, and in joining fractured and 
diflocated bones, See SURGERY, 

BANDALEER, or BAaxDELEER, in military affairs, 


a large leathern belt, thrown over the right thoulder, 


and hanging under the left arm; worn by the ancient 
muſquetcers, both for the ſuſtaining of their fire-arms, 
and for the carriage of their muſquer-charges, which 
being put up in little wooden caſes, coated with lea- 
ther, were hung, to the number of twelve, to each 
. bandeleer. 

BANDELET, or BaxDputr, in architecture, any lit- 
tle band, or flat moulding, as that which crowns tae 

Doric architrave. : 

BANDER-ABASSI, in geography. See the article 
CGOMBRON, 

B\NDER-CONGO, a ſea- port town on the eaſtern 
ſide of the Perſian gulf: E. long. 54 5o', and N. 
lat. 279. 

BANDERET, a general, or one of the commanders in 
chief of the forces. 

This appellation is given to the N command- 
ers of the troops of the canton of Bern in Switzer- 
land, where there are four banderets, who command 

all the forces of that canton. 

BANDEROLL, a little flag, in form of a guidon, ex- 
tended more in length than breadth, uſed to be hung 
our on the maſts of veſſels, &c. 

BANDITTI, a term peculiarly denoting companies of 

 ughwaymen, common in Italy and France; but ſome- 
times alſo uſed, in a'more general ſenſe, for robbers, 
pirates, out-lawed perſons, ruſſians, Oc. 


BAN DO, the fame with Aſmer. Sce As MER. 


BANDORA, the capital of the iſland of Salſet, or Co- 
norin, on the welt coaſt of the Hither India: E. long. 
729 30, and N. lat. 190. 

BAubo is allo the name of an ancient muſical inſtru- 
ment, with ſtrings, reſembling a lute. Sce Lurk. 
BANGLE ar, an imperfection in a horſe, remedied 

in the following manner. Place his ears in ſuch a 
manner as you would have them ſtand ; bind them with 
two little boards lo faſt that they cannot ſtir, and 
then clip away all the empty wrinkled ſkin cloſe by 

the head, 

BANDY-LEGGED perſons are ſach whoſe feet are 
aeg turning either inward or outward on either 
Ke, 

BANGOR, a city of Carnarvonſhire, in North Wales : 
W. long. 49 15“, and N. lat. 5 30 20/, 

It is a biſhop's ſee, and ſituated on the ſea- ſide, a- 
bout 30 miles welt of St Aſaph. | 
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BANGUE, or BVD See BEN O. 

BANIALUCH, or BacxarLuch, a city of European 

- Turky, the capital of Bolnia, upon the frontiers of 
Dalmatia, near the river Setina: E. long, 189 209, 
N. lat. 44 20. 

BANIANA, a city of India, upon the road from Surat 
to Apra. 

BANIANS, a religious, ſect in the empire of the Mo- 
gul, who believe a metempſychoſis; and will therefore 
cat no living creature, nor kill even noxious animals; 
but endeavour to releaſe them, when in the hands of 
others. 

BAN JAR, a river in the ifland of Borneo, in the mouth 
of which is a floating iſland, where the Eaſt- Iudia 
company have a factory. 

BAMILLA, or VANILLA. See VaniLlLa. 

BANIS{HIMENT), a kind of puniſhment, whereby the 
guilty perſon is obliged to leave the realm. 

BANK, in commerce, a common repoſitory, where 
many perſons agree to keep their money, to be always 
ready at their call or direction; or certain ſocieties or 
communities, who take the charge of other peoples 
money, either to improve it, or to krep it ſecure. 

There are banks of various kinds, and different in 
the nature of their conſtitutions and eſtabliſhments: 
dome are initituted wholly on the public account, and 
put under the direction of the magiſtrates, as the ſa- 
mous bank of Amſterdam, where the money depoſited 
therein ſhall be always kept for the uſe of the proprie- 
tors, and ſhall never be let out for profit or advan- 
tage, 

Payments made by aſſignments upon this bank, are 
valued from 3 to 6 per cent. above the payment of the 
money in ſpecie, ariſing from an opinion that the pro- 
prietors entertain of the equity of its adminiſtration ; 
for judging themſelves ſecure, that their money hes 
always ready at hand, they ſeldom draw out large 
ſums, but make their mutual payments by transferring 
the ſums from one man's account to another, 

A ſecond fort of bank, is ſuch as conliits of a com- 
pany of monied men, who being duly eſtabliſhed, and 
incorporated by the laws of their country, agree to de- 
polite a conſiderable fund, or joint ſtock, to be em- 
ployed for the uſe of the ſociety ; as lending monev 
upon good ſecurity, buying and ſelling bullion, gold 
and filver, diſcounting bills of exchange, &c. 

A third fort, is the banks of private men, or part- 
nerſhips, who deal in the ſame way as the former, up- 
on their own ſingle ſtock or credit; There are public 
banks eſtabliſhed in muſt of the trading cities of Eu- 
rope, as in Venice, London, Paris, Amſterdam, 
Hamburgh, Cc. The bank of Venice is the moſt an- 
cient, It is eſtabliſhed by a ſolemn edi& of the com- 
monwealth, which enacts, That all payments of whole- 
ſale merchandiſe, and letters of exchange, ſhall be in 
bank-notes ; that all debtors ſhall be obliged to carry 
their money to the bank, and all creditors receive their 
money from the bank; ſo that payments are perform- 
ed by a ſimple transfer from the one perſon to the 0- 
ther, In matters of retail, eſſective payments are 
ſometimes made, which do not diminih, but rather 
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augment the ſtock, by reaſon of the liberty of wich- 
drawing their money at pleaſure, Cc. | 

BANKAFALET, a game at cards, which being cut in- 
to as many heaps as there are players, every man lays 
as much money on his own card as he pleaſes ; and the 
dealer wins or looſes as many as his card is ſuperior or 
inferior to thoſe of the other gamelters. 

The beit card is the ace of diamonds ; the next to 
it, the ace of hearts; then the ace of clubs; and, latt- 
ly, the ace of ſpades : And ſo of the relt of theſe ſuits 
in order, according to their degree. 

The cheat lies in ſecuring an ace, or any other ſure 

- winning card; which are lomechow marked, that tlie 
ſharper may know them. 

BANKER, a perſon who traffies and negociates in mo- 
ney; who receives and remits money from place to 
place by commiſſion from correſpondents, or by means 
of bills or letters of exchange. . 

BANKISH, a province of the Mogul's dominions, in 
the north part of the Hither India, lying ſouth welt of 
the province of Caſhmere. | 

Cammiſian ef BANKRUPTCY. Sce Commis$S10N. 

BANN, or Bax, in the feudal law, a ſolemn proclama- 
tion or publication of any thing, Hence the cultom 
of aſking, or bans, before marriage. See Max- 
RIAGE. 

Bax, in military affairs, a proclamation made in the 
army by beat of drum, ſound of trumpet, Cc. te- 
quiriag the ſtrict obſervance of diſcipline, either for 
the declaring a-new officer, or puniſhing an offender. 

Bann of the empire, an imperial proſcripuon, being a 
judicial puniſhment, wherewith fuch as are acceſiary 
to diſlurbing the public peace att judged unworthy of 
the immunities and protection of the empire, and are 
out-lawed or baniſhed, G. 

BANNAGHER, a town of Ireland, in the king's 
county, and province of Leinſter, ſituated on the river 
Shannon, 8 W. long. and 53* 10 N. lat. 

BANNER d-notes either a ſquare flag, or the principal 
ſtandard belonging to a prince. 

BANNERET, an ancient order of knights, or feudal 
lords, who, poſſeſſing ſeveral large tees, led their val- 
ſals to batile under their own I. when ſummoned 
thereto by the king. 

BANNISTERIA, in botany, a genvs of the decandria 
trigynia claſs. The calix is divided into 5 parts, with 
a nectarium at the baſe of each; the petals are round- 
iſh and unguiculated ; the capſule contains 3 membra- 
naceous alated ſeeds, The ſpecies are 7. all natives 
of America, 

BANNIMUS, the form of expulſion of any member 
from the univerſity of Oxford, by affixing the ſen- 
_ up in ſome public place, as a denunciation 
of it, 

BANNOCK, a kind of oat-cake, baked in the embers, 
or on a ſtone placed before the fire : It is common in 
the northern parts of this kingdom. 

BANNUM, ia law, ſignifies the utmoſt bounds of a ma- 
nor or town, 


BANQUET, a ſcaſt or entertainment, where people 


( 49 } 


1 


regale themſelves with pleaſant foods, or fruits. It 
ligaiſies alſo a little bank, or raiſed way. 

BaxQuErT, in the menage, that ſmall part of the branch 
of a bridle that is under the eye, which being rounded 
like a ſmall rod, gathers and joins the extremities of 
the bitt to the branch, and that in ſuch a manner, that 
the banquet is not ſeen, but covered by the cope, or 
that part of the bitt that is next the branch. 

Baxquer-/ine, an imaginary line drawn, in making a 
bitt, along the banquet, and prolonged up or down, 
to adjuſt the deſigned force or weaknels of the branch, 
in order to make it {tiff or eaſy. 

Baxquer, or BAxQUETTE, in fortification, a little 
ſoot-bank, or elevation of earth, forming a path, 
which runs along the infide of a parapet, upon which 
the muſqueteers get up, in order to diſcover the coun- 
terſcarp, or to fire on the enemy in the moat, or in 
the covert-way. 

BANSTICLE, in ichthyology. See GasTzrOS revs, 

BANTAM, the capital of a large kingdom, and a port- 
town of great trade, ſituated on the north-welt coalt 
7 — illand of Java, in 105 E. long. and 6*® 307 

. lat. 

BAaxTAM-WORK, a kind of painted or carved work, re- 
lembling that of Japan, only more gaudy. 

BANTON, in geography, one of the Philippine iſlands. 

BANTRY, a town of Ireland, ſituated on a bay of the 
ſame name, in the county of Cork, and province of 
Munſter, in 9 20 W. long. and 51* 30, N. lat. 

BANZA, a city of Africa, the capital ot the kingdom 
ot Congo, 

BAPAUME, a fortified town of the French Nether- 
lands, about 12 miles ſouth-ealt of Arras, in 3* E. 
long. and 5010 N. lat. 

BAPTISM, in matters of religion, a ſacrament, by 
which a perſon is initiated into the Chriſtian church. 
Sce REeticion. 

Bartis u, in the ſca · language, a ceremony in long voyages 
on board merchant-ſhups, practiſed both on perſons and 

. veſſels who paſs the tropic or line for the firſt time. 
The baptizing the veſlet is ſimple, and conſiſts only in 
waſhing them throughout with ſea-water ; that of the 
paſſengers is more mylterious. The oldeſt of the crew, 
that has paſt the tropic or line, comes with his face 
blacked, a groteſque cap on his head, and ſome ſea- 
book in his hand, followed by the reſt of the ſea-men 
drefled like himſelf, each having ſome kitchen- utenſil 
in his hand, with drums beating. He places himſelf 
on a ſeat on the deck, at the foot of the main maſt. 
At the tribunal of this mock magiſtrate, each paſlen- 

er not yet initiated, ſwears he will take care the 
ame ceremony be oblerved, whenever he is in the like 
circumitances : Then by giving a little moncy by way 
of gratification, he is diicharged with a little — 
of water, otherwiſe he is heartily drenched with ſtreams 
of water poured upon him; and the ſhip-boys ate in- 
cloſed in a cage, and ducked at diſcretion, 

The ſeamen, on the baptizing a ſhip, pretend to a 
right of cutting off the b:ak-head, unleſs redeemed by 
the captain. 

BAP- 
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BAPTISMAL, ſomething belonging to baptiſm ; thus, 
we fay, baptiſmal vv, fonts, preſents, &c, 

BAPTISTS, in church-hiſtory, the name by which rhe 
Anahapritts love to diſtinguith themſelves, See Ana- 
BAPTISTS. | 

 BAPTISTERY, in eccleſiaſtical writers, a place in which 
the ceremony of baptiſm is performed. In the an- 
cient church, it was one of the exedrz, or buildings, 
diſtinct from the church itſelf, and conſiſted of a porch 
or anti-room, where the perſons to be baptized made 
their confeſſion of faith; and an inner room where the 
ceremony of baptiſm was performed. 

BAR, in a general ſenſe, denotes a flender piece of wood, 
or iron, for keeping things cloſe together, | 

Bak, in courts of juſtice, an incloſure made with a ſtrong 
partition of timber, where the council are placed to 
plead cauſes. It is alſo applied to the benches where 
the lawyers or advocates are ſeated, becauſe anciently 
there was a bar to ſeparate the pleaders from the at- 
torneys and others, Hence our lawyers, who are 
called to the bar, or licenſed to plead, are termed ba- 
riſters, an appellation equivalent to licentiate in other 
countries. 

Bar, in law, a plea of a defendant, which is ſaid to be 
ſufficient to deſtroy the plaintiff's action. 

Bas, in heraldry, an ordinary in form of the feſs, but 
much leſs, | 

It differs from the feſs only in its narrowneſs ; and 
in this, that the har may be placed in any part of the 

field, whereas the feſs is confined to a fingle place. 
See Plate LI. fig. 4. 

Bar-gemel, that is a double bar, called by the French 
Jumelles, and by the Latin writers jugarie faſciole, 
and juſtitie bijuges, is a diminutive of the fels, See 

Plate LI. fig. 5. 

Ban, in the menage, the higheſt part of that place of a 
horſe's mouth, ſituated between the grinders and tuſhes ; 
ſo that the part of the mouth which lies under and 
at the fide of the bars, retains the name of the gum. 
A horſe with ſenſible bars has a fine light mouth, with 
an even and firm appui. See Appvi. 

7% Bar a vein, in farriery, is an operation perform- 
ed upon the veins of the legs of a horſe and other 
parts, with intent to ſtop the malignant humours, It 
1s dane by opening the ſkin above it, diſengaging it, 
and tying it both above and below, and ſtriking be- 
tween the two ligatures. 

Bax, in muſic, aſtroke drawn perpendicularly acroſs the 
lines of a piece of muſic, including between each two 
a certain quantity or meaſure of time, which is vari- 
ous as the time of the muſic is either triple or com- 
mon. In common time, between each two bars is in- 
cluded the meaſure of four crotchers ; in triple, three. 
The principal uſe of bars is to regulate the beating of 

time, ina concert. See Time and MxasvrE. 

Bax, in hydrography, denotes a bank of ſand, or other 
matter, wher: by the mouth of a river is in a manner 
choaked up. 

The term bar is alſo uſed for the ſtron 
wherewith the entrance of an harbour is ſecured 
is more commonly called boom. 
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Bar, Barra, in commerce. See Barra. 

Bar, or Bax-Lt-puc, in geography, a duchy belong- 

ing to France, lying north-weſt of Lorrain, on both 
ſides the river Macs, whereof Bar-le-duc is the prin- 
cipal town; in 5* 15” E. long. and 4840“ N. lat. 

Bax is alſo a town of Podolia, in Poland; ſituated in 
28® E. long. and 48* 20'N. lat. 

Bax is alſo the name of two towns in France; the one 
io Champaign, upon the Aube; and the other in Bur- 
gundy, upon the Seine. 

BARABINSKQOI, a country of Tartary, tributary to the 
Muſcovites. | 

BAR-MASTER, among miners, the perſon who keeps 
the gage, or diſh, for meaſuring the ore. 

BAR-SHOT. See Sxor. 

BARACRS, or Barracks. See Barracks. 

BARACOA, a town on the north-eaſt part of the iſland 
- eng in North America, in 76 W. long. and 219 

lat. 

BARALIPTON, among logicians, a term denoting the 
firſt indirect mode of the firſt figure of ſyllogiſm. A 
ſyllogiſm in baralipton, is when the two firſt propoſi- 
tions are general, and the third particular, the middle 
term being the ſubje in the firſt propoſition, and the 
predicate in the ſecond, 

BARALLOTS, in church-hiſtory, a ſe& of heretics at 
Bologna in Italy, who had all things in common, even 
their wives and children. 

Their facility in complying with all manner of debau- 
chery, made them get the name obedientes, compliers. 

BARANCA, a port-town of Terra Firma, in South 
America; ſituated about 30 miles up the river Grande, 
in 75 30 W. long. and 11 N. lat, 

BARANGl, officers among the Greeks of the lower em- 
pire, Cujas calls them in Latin protectores, and others 
give them the name of ſecurigeri. It was their buſi- 
neſs to keep the keys of the city-gates, where the em- 
peror reſided. 

BARANWAHR, a town of Lower Hungary, not far 
from the Danube, in 20 E. long. and 46 20' N. lat. 

BARAPICKLET, bread made of fine flour, and 
kneaded up with barm, which makes it very light and 
ſpungy. Its form is round, about a hand-breadth. 

BARATHRUM, in — a deep dark pit at Athens, 
into which condemned perſons were caſt headlong. Ir 
had ſharp ſpikes at the top, that no man might ſcape 
out, and others at the botrom to pierce and tormeut 
ſuch as were caſt in. 

BARB, or BARE, in commerce. See BARE. 

BARBA, in botany, a word. often uſed in compoſition 
with ſome other, to form the trivial names of ſeveral 

lants, as barha jovis, barba capre, &c. 

BARBACAN, or Baan1Can, an outer defence, or for- 
rification to a city or caltle, uſed eſpecially as a fence 
to the city, or walls; alſo, an aperture made in the 
wall of a rea, to fire through upon the enemy. 

BARBACAN is alſo uſed to denote a fort at the entrance 
of a bridge, or the outlet of a city, having a double 
wall with towers, 

BARBALIA, in botany, a genus of the didynamia an- 
gioſpermia. The calix confiſts of tour divifions ; the 
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capſule is quadrangular, with two elaſtic valves, and 
two ſeeds. There are fix ſpecies, none of them na- 
tives ot Britain. 

Bax BAC Ax, in architecture, a canal, or opening left in 
the wall, for water to come in and go out, when build- 
ings are erected in places liable to be overflowed, or to 
drain off the water from a terras, or the like. 

BARBADOES, one of the Britiſh Caribbee Iſlands, ly- 

ing eaſtward of all the reſt, in 69 30 W. long. and 
13 N. lat. being only 25 miles in length, and about 
15 in breadth. 

BarBADOES-TAR, a mineral fluid-of the nature of the 

* thicker fluid bituinens, of a nauſeous, bitteriſh taſte, 
very ſtrong and diſagreeable ſmell, found in many 
parts of America trickling down the ſides of the 
mountains, and ſometimes floating on the ſurface of 
the waters, It has been greatly recommended in 
coughs, and other diſorders of the breaſt and lungs. 

BARBANCON, a principality of Hainault. 

BARBARA, among logicians, the firſt mode of the 

-  firit figure of ſyllogiſms. | 

A ſyllogiſm in barbara, is one whereof all the pro- 
poſitions are univerſal and affirmative; the middle 
term being the ſubje& of the firſt propoſition, and at- 
tribute in the ſecond. For — 

Bax Every wicked man is miſerable; 

Ba. All tyrants are wicked men ; 

Ra. Therefore all tyrants are miſerable. 

BARBARIAN, a name given by the ancient Greeks and 
Romans to Il who were not of their own country, 
or were not initiated in their language, manners, aud 
cuſtoms, 

In this ſenſe the word ſignified with them no more 
than foreigner ; not ſignifying, as among us, a wild, 
rude, or uncivilized perſon. | 

BARBARISM, in a general ſenſe, a rudeneſs of lan- 
guage or behaviour, 

BaxBarism, in grammar, an offence againſt the purity 
of ityle or language; or an ungrammatical way of 
ſpeakiog or writing, or contrary to the true idiom of 
any particular language. 

BARBARY, a large tract of Africa, extending along 
the Mediterranean, from 2* W. long. to 30 E. long. 
that is, from the river Mulvia, which ſeparates it from 
Morocco, to Egypt. | 

It compreheads the countries of Algers, Tunis, Tri- 
poli, and Barca, l ; 

BARBASOTE, a ſea-port of Africa in the kingdom of 
Fez, at a little diſtance from Ceuta. See Cxura. 

BARBE, in commerce, a barbary horſe, greatly eſteemed 
for its beauty, ſtrength, and ſwiftneſs. Barbes are 
commonly of a ſlim hape, and have very thin legs; 
they retain their vigour to the laſt, and are there 
much prize for ſtallions. They are uſed both for the 
{addle and the coach. 

Bars, in the military art: To fire in barbe, means to fire 
the cannon over the parapet, inſtead of firing through 
the embraſſures; in which caſe the parapet maſt not 
be above three feet and a half high. 

Barnet, or Band, is an old word, denoting the ar- 
mour of the horſes of the ancient knights and ſoldiers, 
Vor. I. No. 22. 3 
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who were accontred at all points. It is ſaid to be an 
armour of iron and leather, where with the neck, breall, 
and ſhoulders of the horſe were covered. 

BARBED, in a general ſenſe, bearded like a fiſh-book, 
ſet with barbs ; alſo ſhaved or trimmed. 

BarBED, and CRESTED, in heraldry, an appellation given 
to the combs and gills of a cock, when particulatized 
for being of a different tincture from the body. 

A barbed croſs, is a crols, the extremitics whereof 
are like the barbed irons uſed for ſtriking of filh. See 
Plate LI. fig. 6. 

BARBELICOTAZ, in church hiſtory, a ſect of gnoſtics. 
who affirmed that an immortal Eon had commerce with 
a virgin called Barbelath, to whom he granted ſuc- 
ceſhvely the gift of prophecy, incorruptibility, and eter- 
nal life. 

BARBER, one who makes a trade of ſhaving or trim- 
ming the beards of other men for money. 

BARBERINO, a town of Tuſcany in Italy, fituated 
upon the river Siera, in 11* E. long. and 44 5 N. lat. 

BARBERRY, in botany, Sce Bernenis, 

BARBICAN, or BazxBacan. - See Bazxnacas. 

BARBLE, or BAK. See Barztr, 

BARBLES, or BABS, in farriery, the knots or ſuper - 
fluous fleſh, that grow up in the channels of a horſe's 
mouth; that is, in the intervals that ſeparate the bars, 

. and hie under the tongue. 

BARBOTINE, a ſeed called ſemen ſantonicum, & 5 
men contra vermes; in Engliſh, worm - ſeed. e 
Worm-$EED. N 

BARBORA, a maritime city of Africa, in the kingdom 
of Adel, upon the ſtreights of Babelmandel, 

BARBUDA, one of the Britiſh Caribbee Iflands, about 
20 miles long, and 12 broad, in 61“ W. long. and 
189 N. lat. 

BARBUS, in ichthyology. See Cyprixvus, 

BARBUSINSKOI, a city of Aſia. in the Ruſſian em- 
pire, ſituated upon the eaſtern bank of the lake Baikal, 

BARBY, a town of Upper Saxony, in Germany, upon 
the Elbe, 

BARBYLA, in botany. See Pxauxvus, 

BARCA, 2 country lying on the Mediterranean, be- 
eween Tripoli and Egypt; a barren deſart for the 
molt part. » 

BARCALON, an apellation given to the prime miniſter 
of the king of Siam. The barcalon has in his depart- 
ment every thing relating to commerce, both at home 
and abroad, He is likewiſe ſuperintendant of the 
king's magazines. 

BARCELONA, the chief city of Catalonia, in Spain. 
It is fituated in a large plain along the thore of the 
Mediterranean ; being divided into the new and old 
town, ſeparated from each other by a wall and ditch : 
2% E. long. and 41* 20 N. lat. 

BARCELONETA, a town of Piedmont, now ſubjeR 
to France: 6“ 40“ E. long. and 44* 35 N. lat. 

BAKCELOR, or BASS NOA, a port-town on the coalt 
of Malabar, in 7416 E. long and 13 20' N. lat, 


BARCELOS, a town of the province of Entte-Minho- 


Duro, in Portugal, about 30 miles north of Porto, in 
9 1; W. long. and 41 20' N. lat. 14 
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BARD, a poet among the ancient Gauls and Britons, 
who celebrated rhe rraiſcs of heroes, with a view to 
inculcate virtue, and ſometimes to terminate a diffe- 
rence between two armies at the point of engagement, 
It is diſputed wherein the bards differed from the 
Graids : Some pretend that theſe were the prieſts and 
phito{ophers of the nation, and that thoſe were only 
the poets and hiſtorians ; but it is more probable that 
draid was a general word, comprehending the pricits, 
the judges, the inſtructors of youth, and the bards 
Gr packs, 

B D NA, in botany. See AgcTiun. 

BARDED, in heraldry, the ſame with capariſoned. 

BARKUELLE, in the menage, a ſaddle made in the 
foim of a grear ſaddle, but only of cloth ſtuffed with 
{traw, and tied tight down with packthread, without 
cither leather, wood, or iron. In Italy they trot their 
colts with ſuch ſaddles, 

BARDESANISTS, in church-hiſtory, Chriſtian here- 
tics of the ſecond century, who maintained that the 
devil was a elf-exiſtent independent being; that Jeſus 
Chriſt was not born of a woman, but brought his body 
with him from heaven; and denied the reſurrection of 
the body, 

BARDEWICK, a town in Lower Saxony in Germany, 
about ſeven miles north of Lunenburg, It is ſubject 
to the clector of Hanover, and ſituated in 10® 6' E. 
long. and 532 40' N. lat. 

BAKUS, Barpi See Barn. 

Baus, in the art of cookery, broad ſlices of bacon, 
with which pullets, capons, pigeons, Cc. are ſome- 
times covered, before they are roaſted, baked, or other- 
wile dreſſed, 

BARDT, a port-1own of Pomerania, in Germany; it is 
ſubject to Sweden, and ſituated in 13® 20' E. long. and 
54* 20' N. lat. 

BAREITH, a town of Franconia in Germany, Ec. in 
the margtaviate ok. Culbach; in 129 20' E. long. and 
50% N. lat. 

BARENT ON, a town of lower Normandy in France. 

BAR-FEE, a fee of twenty pence which every priſoner 
acquitted of felony pays to the goaler. 

BARFLEUR, a town and cape of Normandy, in France, 
about 12 miles eaſt of Cherburg; in 115 W. and 
40% 47. N. lat. ' 

BARGE, in naval affairs, a boat of ſtate and pleaſure, 
adorned with various ornaments, having bales and tilts, 
and. ſeats covered with cuſhions and carpets, and 
benches for many oars; as the lord-mayor's barge, 
a company's barge, an admiral's barge, &c. It is al- 
ſo the name of a flat-bottomed veſſel employed for car 
rying goods in a navigable river; as thoſe upon the 
river Thames, called we/t-country barges. 

Ba«cEe, in ornithology. See ScoLoPax. 

BakGE-couples, in architecture, a beam mortiſed into 
another, to frengthen the building. 

Banck -ceurſe, with bricklayers, a term uſed for that 
pert of the tiling which projects over without the 
principal rafters, in all ſorts of buildings, where there 
zs cither a gable or a kirkin- head. Sce GALA and 
Hxap. 
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BARGEMONT. a town of Provence in France, in t 


dioceſe of Frejus. | 

BARILLIA, a kind of Spaniſh pot-aſh, uſed in the 
gla's-trade. 

BARING of trees, in agriculture, the taking away ſome 
of the earth about the roots, that the winter-rain and 
ſnow-water may penetrite further into the roots. This 
is frequently practiſed in the autumn. 

BARJOLS, a town of Provence in France, in 6* 50 
E. long. and 439 36 N. lat. 

BARIPICNI, or Svonxt Baxiyicni, in muſic, ſignify 
in general any low, grave, or deep found. 

BARK, in the anatomy of plants, the exterior part of 
trees, correſponding to the ſkin of an animal. Ses 
AGRICULTURE, p 43. 

Barx, or JesviT's Bark, is a name given by way of 
eminence to the quinquina, See QuinQuina. 

Barx, in navigation, a little veſſel with two or three 
triangular fails; but, according to Guillet, it is a veſ- 
ſel with three malts, viz. a main-maſt, fore-maſt, and 
mizen-maſt, It carries about two hundred tons. 

BARKAN, a town of Hungary, remarkable tor two 
victories which the Chrittians obtained there over the 
Turks, the one in 1664, and the other in 1683. 

BARKARY, a tan-houſe, or place for keeping bark. 

Baxx-binding, a diſtemper incident to tr es, curcd by 
ſlitring the bark, or cutting along the grain. 

Bax x-galling, is when the trees are palled with thorns, 
©c. It is cured by binding clay on the galled places. 

Barx-/ongue, or Barca lenga, a ſmall low ſharp-builr, 
but very long veſſel without a deck. It goes with 
ſails and oars, and is very common in Spain, 

BARKHAMSTEAD, a market-town in the weſt part 
of Hertfordſhire, about eighteen miles weſt of Hert- 
ford, in 4 W. long. and 51* 40 N. lat. 

BARKING, a fiſhing rown of Eſſex, ſituated on 
river Thames, about eight miles eaſt of London. 

BarKinG of trees, the peeling off the rind or bark. 
This muſt be done, in our climate, in the month of 
May, becauſe at that time the ſap of the tree ſepa- 
rates the bark from the wood, It would be very difh- 
cult to perform it at any other time of the year, un- 
leſs the ſeaſon was extremely wet and rainy, for heat 
and dryneſs are a very great hinderance to it. 

BARKLEY, a market-town of Glouceſterſhire, about 
fifteen miles ſouth-weſt of Glouceſter, in 2 25” W. lon. 
and 51% 40' N. lat. 

BARK WAY, a market-town in Hertfordſhire, under 
the meridian of London, and fifteen miles ſouth of 
Cambridge. 


a » the capital of the duchy of Bar. See 

AR. 

BARLEMONT, a town of Hainault, in the French 
Netherlands, fituated on the river Sambre, about fif- 
teen miles ſouth of Mons, in 30 430“ E. long. and 
50® 10' N. lat. 

BARLETTA, a port-town of Barri, in the kingdom of 
Naples, ſituated on the gulf of Venice, twenty-two 
miles weſt of Barri, in 17% E. long. and 4 N. lat. 

BARLEY, in botany. Sce Horvevun, 


the 
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Bast v corn, the leaſt of our long-meaſures, being the 
third of an ich, 

BARLOVENTO Jes, the ſ-me with the Caribbces. 

BARM, the ſame with yelt. See Is r. 

BARNABITES, a religious order, founded in the ſix- 

. teenth century by three Italian gentlemen, who had 
been adviſed by a famous preacher of thoſe days to 
read carefully the epiitles of St Paul. Hence they 
were called clerks of St Paul, and Barnabites, be- 
cauſe they performed their firſt exerciſe in a church of 
St Barnabas at Milan. Their habit is black, and their 
office is to inſtruct, cathechiſe, and ſerve in miſſion. 

BARNACLE, in ornithology, a ſpecies of gooſe, Sce 
AN4S, 

BARNACLES, in farriery, an inſtrument compoſed of 
two branches joined at one end with a hinge, to put 
upon horſes noſes when they will not ſtand quietly to 
be ſhod, blooded, or dreſſed. 

BARNARD-CASTLE, a town of the biſhopric of 
Durhain, in 1 3“ W. long. and 54% 26' N. lat. 

BARNET, a market-town of Middleſex (part of it in 
Hertfordihire) ten miles north-welt of London, in 10' 
W. long. and 51% 42' N. lat. 

BARNSTABLE, a port-town of Devonſhire, ſituated 
on the river Tan, abdut thirty miles north of Exeter, 
in W. long. 4* 10', and 31 42 N. lat. It fends 
two members to parliament. 

BAROCHE, a port-town of the hither India, in the 
province of Cambaya ; ſituated ſixty miles north of 
Surat, in 72 5 E. long. and 2215 N. Lt. 

BAR O CO, in logic, a term given to the fourth mode 
of the ſecond figure of (yilogiſms. A ſyNogitm in 
baroco has the firit propoſition univerſal and aftirma- 
tive, but the ſecond and third particular and negative, 
and the middle term is the predicate in the two firſt 
propoſitions, For example, 

Nullus bemo non eft bipes : 
Nen omne animal eff bipes : 
Non omne animal eff H.. 

BAROMETER, a machine for meafuring the weight 
of the atmoſphere, and the variations therein, in or- 
der to determine the changes of the weather, See 
PxEvUMATICS. 

BARON, a degree of nobility next below a viſcount, 
and above a baronet, It is probable that formerly 
all thoſe were barons who had lordſhips with courts- 
baron, and ſoon after the conqueſt all ſuch fat in the 
houſe of peers ; but they being very numerous, it grew 
an order and cuſtom, that none ſhould fit but ſuch 
as the king thought fit to call up by writ, which ran 
„ lac vice tantum, This (tate of nobility being 
very precarious, they at length obtained of the king 
letters patent; and theſe were called barons by patent, 
or creation, the only way now in uſe of making ba- 
rons, unleſs when the fon of a lord, in his anceſtor's 
life-time, is ſummoned by a writ, 

On ſolemn occaſions, barons wear a coronet, repre- 
ſented in Plate LI. fig. 19. 

Baron by tenure, one who held certain territories of the 

king, who ſtill retained the tenure in chief to himſelf, 


Baxoxs of the excheguer, the four judges to whom the 
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adminiſtration of juſtice is committed, in cauſes be- 
tween the king and his tubjeds, relating to matters 
concerning the revenue. "They were formerly barors 
of the realm, but of late are generally perſons learn- 
ed in the laws. Their office is alſo to look into the 
accounts of the king, for which reaſon they have au- 
dirors under them. See Aubirtor, 

Bazxoxs of the cingue-ports are members of the houſe 
of commons, elected by the five ports, two for each 
port, See the article CixQUE-roRTS, 

Bax ON and Fru, in our law, a term uſcd for the 
huſband in relation to his wiſe, who is called /eme ; 
and they ate deemed but one perſon; ſo that a wite 
cannot be witneſs for or againſt her huſband, nor he 
for or againit his wiie, except in caſes of high treafos. 

Baron and Fur, in heraldry, is when the coats of 
arms of a man and his wife are borne per pale in the 
ſame eſcutcheon, the man's being always on the dex- 
ter fide, and the womaa's on the ſiniſter; but here the 
woman is ſuppoſed not an heirefs, for then her coat 
mult be borne by the kuſband on an cſchutcheon of 
pretence, See PAR and EscurTC#ieon of pretence, 

Prendre de BaxonN, See PatxDRE. \ 

BARONET, a modern degree of honour, next to à ba- 
ron, created by K. James-I. in order to propagate 
a plantation in Ulſter in Ireland, for which purpote 
each of them was to maintain thirty ſoldiers in Ircland, 
for three years, after the rate of eight pence ſterling 
per day to each foldicr. The honour is hereditary, 
and they have the precedence of all knights, except 
thoſe ot thg garter, bannerers, and pris y-counſellors. 
They are ſtyled baronets in all writs, and the addition 
of Sir is attributed to them, as the title of Lady is to 
their wives. No Lonour iv be created between barons 
and baroners. 

BARONY, the honour and terrizory which gives title 
to a baron, whether hc be a layman or a bithop, 

BAROSCOPE, che ſame with barometer. Sce Baxzo- 
METER 

BARR, or Bax. Sce Bax. 

Bank-dice, falle dice, ſo contrived as not readily to 
turn up certain ſides. 

BARRA, in commerce, a long me aſure uſed in Portu- 
gal and ſome parts of Spain, to meaſure woolen cloths, 
linen cloths, aud ſerges. There are three ſorts, the 
barra of Valencia, 13 of which make 125 yards Eng- 
hſh meafure; the barra of Caſtile, 4 of which ma”e 
64 yards; and the barra of Aragon, 3 of which make 
24 yards Engliſh. 

BARRACAN, in commerce, a fort of ſtuff, not dia- 
_ ſomething like camblet, but of a coarſer grain, 

t is uſed to make cloiks, ſurtouts, and ſuch other 
garments, to keep off the rain. 

BARRACKS, or Bazxacxs, places for ſoldiers to ledge 
in, eſpecially in garriſons. 

BARRATOR, in law, a common mover or maintainer 
of ſuits and quarrels, cither in courts, or elſewhere in 
the country, A man cannot be adjudged a barrator 
for bringing any number of ſuits in his own right 
though they are vexatious, Bartators are puniſhed 


by figs and impriſonment. 
BAR- 
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BARRATRY, in law, ſignifies the fomenting quarrels 
and law-ſuits, 

BARRATRT, in a ſhip-maſter, is his cheating the own- 
ers. If goods delivered on ſhip-board, are embezzled, 
all the mariners ought to contribute to the ſatisfaction 
of the party that loſt his goods, by the maritime law ; 
and the cauſe is to be tried in the admiralty. In a caſe, 
where a ſhip was inſured againſt the barratry of the 
maſter, Oc. and the jury found that the ſhip was loſt 
by the fraud and negligence of the maſter, the court 
agreed, that the fraud was barratry, though not named 
in the covenant; bur that negligence was not. 

BARREAUX-#ort, a fortreſs of Savoy, having Mont- 
melian on the north, and Grenoble on the ſouth, ſitu- 
ared in 5 30 E. long. and 45* N. lat. 

BARREL, in commerce, à round veſſel, extending 
more in length than in breadth, made of wood, in 
form of a little tun. See Tux. 

It ſerves for holding ſeveral ſorts of merchandize. 

Barrel is alſo a meaſure of liquids, The Englith 
barrel, wine-meaſure, contains the eighth part of a 
tun, the fourth part of a pipe, and one half of a hogſ- 
head ; that is to ſay, it contains thirty-one gallons 
and a half: A barrel, beer-meaſure, contains thirty- 
fix gallons ; and, ale-meaſure, thirty-two gallons, 
The barrel of beer, vinegar, or liquor preparing for 
vinegar, ought to contain thirty-four gallons, accord- 
ing to the ſtandard of the ale quart. 

BakKREL allo denotes a certain weight of ſeveral mer- 
chandizes, which differs according to the ſeveral com- 
modities: A barrel of Eſſex butter weighs one hun- 
dred and fix pounds; and of Suffolk butter, two hun- 
hundred and ſifty-ſix pounds. The barrel of herrings 
ought to contain thirty-two gallons wine meaſure, 
which amount to about twenty-eight gallons old ſtand- 
ard, containing about a hoalind herrings. The bar- 
rel of ſalmon mult contain forty-two gallons. The 
barrel of eels the ſame, The barrel of ſoap muſt 
weigh two hundred and fifty-ſix pounds. 

BarkEL, in mechanics, a term given by watch-makers 
to the cylinder about which the ſpring is wrapped : 
And by gun-ſmiths to the cylindrical tube of a gun, 

© piſtol, Sc. through which the ball is diſcharged. 

Bax KL, in anatomy, a pretty large cavity behind the 
tympanum of the ear, about four or five lines deep, 
and five or ſix wide, 

Thundering BarRELs, in the military art, are filled 
with bombs, grenades, and other hce-works, to be 
rolled down a breach. 

BARRENNESS, the ſame with ſterility, Sce STe- 
RILITY. 

BARRERA, in botany, a genus of the pentandria pen- 
tagynia claſs, The calix has five diviſions, and the 
petals five, with Jong filiform claws, There is but 
one ſpecies, viz. the capenſis, a native of Zthiopia, 

BARRI, a city of the kingdom of Naples, and capital 
of a province of the ſame name, ſituated on the gulf 
of Venice, in 17 40 E. long. and 40% 40“ N. lat. 

B ARRIC ADE, a warlike defence, conſiſting of empty 
barrels and ſuch like veſſels, filled with carth, ſtones, 


carts, trees cut down, againſt an enemy's thor, or al- 
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ſault ; but generally trees cut with fix faces, which 
are croſſed with battoons as long as a half-pike, bound 
about with iron at the feet, 

BARRIER, in fortification, a kind of fence made at a 
paſſage, retrenchment, &c, to (top up the entry there- 
of, and is compoſed of great ſtakes, about four or five 
feet high, placed at the diſtance of eight or ten feet 
from one another, with tranſums, or over-thwart 
rafters, to (top either horſe or foot, that would enter 
or ruſh in with violence: In the middle is a moveable 
bar of wood, that opens and ſhuts at pleaſure, A bar- 
rier is commonly ſet up in a void ſpace, between the 
citadel and the town, in half moons, Ce. 

BAAAIEA has been alſo uſed to ſignify a martial exerciſe 
of armed men, fighting together with ſwords, within 
rails or bars, which incloſed them. 

BARRING a@ vein, in farriery, an operation performed 
upon the veins of a horſe's legs, and other parts of his 
body, with intent to ſtop the courſe, and leſſen the 
quantity of the malignant humours that prevail there, 

BARRISTER, in common law, a perſon qualified, and 
impowered to plead and defend the cauſe of clients, in 
the courts of juſtice, They are of two ſorts, the out- 
ward, or outer-barriſters, who, by their long ſtudy in 
and knowledge of the law, which muſt be for a term 
of ſeven years at leaſt, are called to public practice, 
and always plead without the bar, 

The inner-barriſters are thoſe, who, becauſe they 
are either attorney, ſollicitor, ſerjeant, or council to 
the king, are allowed, out of reſpect, the privilege of 
pleading within the bar. But at the rolls, and fome 
other inferior courts, all barriſters are admitted with- 
in the bar, | 

Barriſters, in the Engliſh laws, amount to the ſame 
with licentiates and advocates in other countries, and 
courts, where the civil, &c. laws obtain. 

BARROW, in the ſalt-works, wicker-caſes, almoſt in 
2 of a ſugar-loaf, wherein the ſalt is put to 

rain. b 

BARRULET, in heraldry, the fourth part of the bar, 
or the one half of the cloſſet: An uſual bearing in 
coat-armour, - 

BARRULY, in heraldry, is when the field is divi 
bar-ways, that is acroſs from ſide to fide, into ſever 
parts, See Plate LI. fig. 7. 

BARRY, in heraldry, is when an eſcutcheon is divided 
bar-ways, that is, acroſs from ſide to fide, into an even 
number of partitions, conſiſting of two or more tinc- 
rures, interchangeably diſpoſed : It is to be expreſſed 
in the blazon by the word harry, and the number of 
pieces mult be ſpecified ; but if the diviſions be odd, 
the field muſt be firſt named, and the number of bars 
expreſſed. 

BAAAY- Ny is when an eſcutcheon is divided evenly, 
bar and bend-ways, by lines drawn tranſverſe and dia- 

onal, interchangeably varying the tinctures of which 
it conſiſts, See Plate LL. fg. 8. 

BannyY-FiLY is when a coat is divided by ſeveral li 
drawn obliquely from fide to fide, where they f. 
acute angles. 

BARTER, or Txvcr, is the exchanging of one com- 

modity 
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modity for another ; in doing of which the price of one 
of the commodities, and an equivalent quantity of the 
other, mult be found either by practice, or by the rule 
of three. ö 

Bueſt. 1. How many pounds of cotton, at 9 d. per 
Id. muſt be given in barter for 13 C. 3Q. 14 lb. ef 
pepper, at 21. 168. per C.? 

Firſt, Find the price or value of the commodity 
whoſe quantity is given, as follows. 


C. $; . I. .. 
| 13 3 14 at 2 16 
21. | 26 

6% 7: v6 
2Q. 18 
1Q. 14 
14 W. 7 
L. 38 17 


Secondly, Find how much cotton, at 9d. per Ib. 
38 J. 178. will purchaſe, as under. 


„ on, 4 
Ifg9: 1: 38 17 
20 
777 
12 
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Anſ. 1036 1b, = 9 I | 
If the above queſtion be wrought decimally, the 
operation may ſtand as follows : 


Go $4 C. 
If 1: 2.8 :: 13.895 
2.8 


111000 
27750 ; 
" BE oY | 
0375) 38.8 500010362 9 1 % 
37 1 


1350 
1125 


2250 


9 2250 


The value or price of the goods received and deli - 
vered in barter being always equal, it is obvious, that 
the produd of the quantities received and delivered, 
multiplied into their reſpeRive rates, will be equal. 

Hence ariſes a rule which may be uſed with advan- 
tage in working ſeveral queſtions ; namely, Multiply 
the given quantity and rate of the one commodity, and 
the product divided by the rate of the other commodity 
quotes the quantity ſought ; or divided by the quan- 
tity quotes the rate. 

Vor. I. Numb. 22. 3 


1 


3 8 


Je, 2. How many yards of linen, at 48. er 
yard, ſhould I have in barter for 120 yards of velvet, 
at 15 8. 6d.? 

Tas. Sixp. Sixp. Tr. 

120 X 31 = 3720, and 8) 37200459 A. 


BARTHOLOMEW, or S- BaxrHoLomEw, one of 
the Caribbee iſlands, ſituated in 62® W. long. and 
18 6' N. lat. 

BARTON, a market-town in Lincolnſhire, ſituated on 
the ſouthern ſhore of the Humber, 30 miles ſouth-eaſt 
of York, in 15 W. long. and 53% 40 N. lat. 

Bax ron is alſo uſed, in the well of England, for the 
demeſne lands of a manor ; alſo for the manor-hoult ; 
and in ſome parts for out-houſes, Cc. 

BARTSIA, in botany, a. genus of the didynamia angi- 
oſpermia claſs. The calix has two coloured emargi- 
nated lobes ; the corolla is leſs than the calix, and the 
ſuperior lip is longeſt ; the capſule has two cells. The 
ſpecies are 4, of which the viſcoſa, or marſh eye- 
bright cow-wheat, and the alpina, or mountain eye- 
bright cow- wheat, are natives of Britain. 

BARUA, a city of Abyſſinia, in Africa, the capital of 
the kingdom of Barnagaſſa. 

BARULES, in church-hiſtory, certain heretics, who 
held that the Son of God had only a phantom of a 
body ; that ſouls were created before the world, and 
that they lived all at one time. 

BARUTH, an Indian meaſure, containing ſeventeen 
gantans : It ought to weigh about three pounds and an 
half Engliſh avoirdupois, 

BARYTONUM, in the Italian muſic, the fame with 
our baſs. See Bass. 

BAS-RELIEF. See BAsso-AKTIEvo. 

BASALTES, in natural hiſtory, called alſo ci, 
lapis heraclius, and lapis lydins, a kind of marble, of 
a very fine texture, of a deep gloſſy black, reſembling 
that of poliſhed ſteel, and mixed with no other colour, 
nor any extraneous matter, The meſt remarkable 
quality of this marble is its figure, being never found 
in ſtrata, like other marbles, but always ſtanding up 
ia the form of regular angular columns, compoſed of a 
number of joints, one placed on and nicely fitted to 
another, as if formed by the hands of a ſkilful work- 
man. It is remarkably hard and heavy, will not ſtrike 
fire with ſteel, and is a fine touch-ſtone. See Plate 
LI. fig. 20. The baſaltes was originally found in 
columns in Ethiopia, in fragments in the river Tmo- 
lus, and ſome other places ; we now have it frequent- 
ly, both in columns and ſmall pieces, in Spain, Rul- 

a, Poland, near Dreſden, and in Sileſia ; but the 
nobleſt ſtore in the world ſeems to be that called the 
Giant's cauſeway, in Ireland, where it riſes far up in 
the country, runs into the fea, croiles its bottom, and 
riſes again on the oppoſite land. 

BASANUS, or Basax1Tzs, names uſed by ancient 
writers for the baſaltes. 

BAS4RUCO, in commerce, a ſmall baſe coin in the 
Lit Indies, being made only of very bad tin. There 
are, however, two ſorts of this coin, a good and a 
bad; the bad is one ſixth in 1 lower than the good. 
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BASE, in geometry, the loweſt ſide of the perimeter of 
a figure: Thus, the baſe of a triangle may be ſaid of 
any of its ſides, but more properly of the loweſt, or 
that which is parallel to the horizon. In rectangled 
triangles, the baſe is properly that ſide oppoſite to the 
right angle. => 

BASE a ſolid figure, the loweſt fide, or that on which 
it ſtands, | 

Bass of a conic ſection, a right line in the hyperbola 


and parabola, ariſing from the common interſection of 


the ſecant plane, and the baſe of the cone. 

Altern BAsE. Sce ALTERN. 

Base, in architecture, is uſed for any body which bears 
another, but particularly for the lower part of a co- 
lumn and pedeſtal, See AxCHITECTURE. 

Bas E, in fortification, the exterior fide of the polygon, 
or that imaginary line which is drawn from the flanked 

angle of a baſtion, to the angle oppoſite to it. 

Bast, in gunnery, the leaſt fort of ordnance, the dia- 
meter of whoſe bore is 14 inch, weight 200 pound, 
length 4 feet, load 5 pound, ſhot 14 pound wt. and 
diameter iq; inch. 

BASE line, in perſpective, the common ſection of a pic- 
ture, and the geometrical plane. ö 


 Di/tin Bas, in opties. See Focus. 


Base Mile heart, in anatomy, denotes its upper part. 

Bast, or Bass, in muſic. See Bass, 

Bast print, in heraldry, See Point. 

BASELLA, in botany, a genus of the pentandria tri- 
gynia claſs. It has no calix ; the corolla has 6 di- 
viſions; and there is ut one ſeed in the capſule, The 
ſpecies are * rubra, alba, and lucida, all 
natives of India, 

BASEMENT, in architecture, a baſe continued a con- 
ſiderable length, as round a houſe, room, &c. See 
ARCHITECTURE, 

BASHAW, a Turkiſh governor of a province, city, or 
other diſtrict, 

Baſhaws include beglerbegs, and ſometimes ſangiac- 
begs, though a diſtinction is ſometimes made, and the 
name ba/haw is appropriated to the middle fort, or 
ſuch as have two enſigns or horſe-tails carried before 
them. Thoſe who have the honour of three tails, are 
called b-glerbegs ; and thoſe who have only one, /a n- 
gracheys. 

The appellation baſhaw is given by way of cour- 
teſy to almoſt every per ſon of any figure at the grand 
ſignior's court, 

BASIENTO, a river of the kingdom of Naples, which 
riſes ncar Potenza in the Bahlicate, waters that pro- 
vince, and runs into the gulf of Tarento, 

BASIGLOSSUS, or BasiocLoss%us. See BAsto- 
GLOSSUM, 

BASIL, in geography, a city and canton of Switzer- 
land, near the confices of Alſace, ſituated on both ſides 
the river Rhine, 

The city is large, populous, and fortified ; being 
ſiruated in 7 40“ E. long. and 47 40 N. lat, 

Ba$11, in botany, See Ocymun. 

BasrL, among joiners, the ſloping = of a chiſſel, or 
al the iron of a plane, ta work on ſoft wood: They 
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uſually make the baſil 12 degrees, and for hard wood 
18 ; it being remarked, that the more acute the baſil 
is, the better the inſtrument cuts; and the more ob- 
ruſe, the ſtronger and fitter it is for ſervice, 

Order of St Bas1t, the molt ancient of all the religious 
orders, was very famous in the eaſt. It paſſed into the 
welt about the year 1057, and was held in great e- 

| Neem, eſpecially in Italy. As to their rules, the Ita- 
lian monks of that order faſt every Friday in the year: 
They eat meat but three times a week, and then but 
once a-day : They work all together at certain hours 
of the day: Their habit is nearly like that of the Be- 
nedictines, and they wear a ſmall beard like the fa- 
thers of the miſſion. 

BASILARE »-, in anatomy, the ſame with os /phenoides, 
See SPHENOIDES, 

BASILIC, in ancient architecture, a term uſed for a 
large hall, or public place, with iſles, porticos, gal- 
leries, tribunals, Oc. where princes fat and admi- 
niſtered juſtice in perſon. 

BASILICA, in anatomy, the interior branch of the ax- 
Mary vein, running the whole length of the arm. 

BASILICATE, a province of the kingdom of Naples, 
having the Terra di Barri on the north, and the pro- 
vince of Calabria on the ſouth. 

BASILICT, a denomination given in the Greek empire 
to thoſe who carried the emperor's orders and com- 
mands, 

BASILICON, in pharmacy, an epithet for a great ma- 
ny compoſitions to be found in the ancient medicinal 
writers: But it more particularly denotes an officinal 
ointment, compoſed of wax, reſin, pitch,, and oil of 
olives, from thence called tetrapharmacum. It is 

much uſed in wounds : 

BASILICS, a body of the Roman laws, tranſlated 
into Greek. The baſilies comprehend the inſti- 
rures, digeſts, code, noyels, and ſome edits of Juſti- 
nian and other emperors, 

B. SILICUsS, in aſtronomy, cor /eor:i7, a fixed ſtar of 
= firſt magnitude in the conſtellation Leo. See 

EO, 

BASILIDIANS, in church-hiſtory, a branch of gno- 
ſtics, who maintained that Chriſt's body was only a 
8 and that Simem the Cyrenean ſuffered in his 

cad, 

BASILIGOROD, a city of the Ruſſian empire, in 
Muſcovitiſh Tartary, ſituated upon the banks of the 
Wolga. | 

BASILISCUS, in zoology, the trivial name of a ſpe- 
cies of lacerta. See LAckAKTA. 

BASILISK, in military affairs, a large piece of ord- 
nance, being a g8-pounder, and weighing about 72c0 
pounds, I hoſe of be French were 10 * long, and 
thoſe of the Dutch 15. The French do not.calt ay 
more of that calibre, | 

BASINGSTOKE, a market-town of Hampſhire, about 
16 miles north-eaſt of Winchelter, in 1 15 W. lon, 
and 519 20' N. lat. 

BASIOGLOSSUS, in anatomy, a muſcle ariſing from 
the baſe of the os hyoides. 

BASIS, baſe, in geometry, Sce Base. 

. BAN 


B A 8 
Bas is, among phyſicians, denotes the principal ingre- 


dients in compound medicines. 

BASKET, a machine made of twigs interwoven toge- 
ther, in order to hold fruit, earth, &c. It denotes 
an uncertain quantity, as a baſket of medlars is two 
buſhels, of aſa fœtida from 20 to 50 pound weight, 


BasxEeTs of earth, in the military art, called by the 


French corbeilles, are ſmall baſkets uſed in fieges, on 
the parapet of a trench, being filled with earth. They 
are about a foot and a half high, about a foot and a 
half diameter at the top, and 8 or 10 inches at bot- 
tom; ſo that being ſet together, t ere is a ſort of em- 
braſſures left at their bottoms, through which the ſol- 
diers fire, without expoling themſelves, 

BasKET-Fi$H, See ASTER1AS., 

Bas8xET-$ALT, that made from ſalt - ſprings, being purer, 
whiter, and compoſed of finer grains than the com- 
mon brine-ſalt. 

BA$SKET-TENURE, a tenure of lands by the ſervice of 
making the king's baſkets. 

BASKIRI, a country of Muſcovitiſh Tartary, bounded 
on the north by the Tartars of Tumen, on the ealt by 
Barabinſkoi, on the ſouth by rhe mountain Sortora, 
and on the weſt by the dutchy of Bulgaria, 

BASON, in anatomy. See PeLv:s. 

Bas ox, in hydraulics, a reſervoir of water, uſed for va- 
rious purpoſes: Thus we ſay, The baſin of a jt 
eau, the baſin a fountain, and likewiſe the den 
of a port or harbour, 

Basox, in Jewiſh antiquities, the laver of the taberna- 
cle, made of the braſs looking-glaſſes belonging to 
thoſe devout women that watched and ſtood centinels 
at the door of the tabernacle. 

Bas ox, in mechanics, a term uſed by glaſs-grinders for 
a diſh of copper, iron, &c. in which they grind con- 
vex glaſſes, as concave ones are formed on ſpheres : 
And by hatters for a round iron mould, in which they 
form the matter of their hats; and alſo for a leaden 
one for the brims of hats, having an aperture in the- 
middle, of a diameter ſufficient for the largeſt block to 
go through, £364 

Bas ons V/ balance, the two ſcales or diſhes faſtened 
to the extremiries of the {tring*, the dne to hold the 
weight, and the other the thing to be weighed, 

Sale by the Basovw, at Amiterdam, is a public ſale made 
by authority, over which preſides an officer, appointed 
by the magiſtgates. It is fo called, becauſe, before 
the lots are — to the higheit bidder, they com- 
monly ſtrike on a copper baſon, to give notice that the 
lot is going to be adjudged. 


BASQUE, or Lavovs, the ſouth-weſt diviſion of the 


province of Gaſcony, in France, 

BASS, in muſic, that part of a concert which is moſt 
heard, which conſiſts of the graveſt and deepeit ſounds, 
Ad which is played on the largeſt pipes or ſtrings of a 
common inſtrument, as of an organ, Jute, Cc. or on 
inſttuments larger than ordinary, for that purpoſe, as 
baſs-viols, * baſs-hauthoys, Cc. The baſs 
is the principal part of a mulical compoſition, and the 
foundation of harmony; for which reaſon it is a ma- 
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xim among muſicians, That when the baſs is good, the 
harmony is ſeldom bad. | 
Thorough-Bass is the harmony made by the baſs - viols, 
or theorbos, continuing to play both while the voices 
ling, and the other inſtruments perform their parts, 
— alſo filling up the intervals when any of the other 
parts itop. It is played by cyphers marked over the 
notes, on the organ, ſpinet, harpſicord, &c. and fre- 
quently ſimply and without cyphers on the baſs-vicl 

and baſſoon, 

C:unter-Bass is a ſecond or double baſs, where there 
are ſeveral in the ſ:me concert. 

Bass, in geography, a ſteep rock, with an old fort, ac- 
ceſſible only at one place, lying on the coaſt of E. Lo- 
thain in Scotland, at the mouth of the frith of Forth. 

BASSAIM, or BACCEIM, a port-town of the Hither 
India, ſubje to the Portugueſe, ſituated in 3195 E. 
long. and 19 30“ N. lat. 

BASSANUS, in ornithol vgy. See Perticaxus. 

BASSEE, a ti wn of French Flanders, upon the confincs 
of Artois, ſituated in 30 30 E. lon and 30,3 N. lat. 

BASSEMPOIN, a'town of Gaſcony, in France. 

BASSET, a game at cards, faid to have been invented 
by a noble Venetian, for which he was baniſhed, 

The perſons concerned in it are a dealer, or banker; 
his aſſiſtant, who ſuperviſcs the loſing cards; and the 
purter,. or any one who plays againſt the banker, 

BASSIGNY, the ſouth-ealt diviſton of the province of 
Champaign, in Frauce, See CANMratdx. 

BASSOON, a muſical iaſtrument of the wind - ſort, blown 
with a reed, furniſhed with eleven holes, and uſed as 
a baſs in a concert of hamboys, flutcs, Cc. 

To render this inſtrument more portable, it is di- 
vided into two parts, whenee ir is alſo called a fagot. 
Its diameter at bottom is nine inches, and its holes ate 
{topped like thoſe of a larpe flute. 

BASSORA, a large city of Alia, ſituated below the con- 
flux of the Tigris and Euphrates, in 53* E. long. and 
307 20' N. lat. 

BASSO-RELIEVO, or Bass-«tL1ey, a piece of ſculp- 
ture, where the figures or images do not protuberate, 
jet, or ſtand out far above the plane on which they 
are formed, : 

Whatever figures or repreſentations are thus cut, 
ſtamped, or otherwiſe wrought, ſo that not the entire 
body, but only part of it is raiſed above the plane, are 
ſaid to be done in relief, or telievo; and when that 
work is low, flat, and bur a little raiſed, it is called 
low relief: When a piece of ſculpture, a coin, or a 
medal, has its figure raiſed ſo as to be well diſtir« 
guiſhed, it is called bold, and we ſay its relief is ſtrong. 

BASS-VIOL, a muſical inſtrument of the like form with 
that of a violin, but much larger, It is (truck with a 
bow as that is, has the ſame number of ſtrings, and 
has eight ſtops, which are ſubdivided into fer-ſtops :- 
Irs ſound is grave, and has a much no ler eHect in a 
concert than that of the viol n. 

BASTERNA, « fort of vehicle, much the fame with 
our chariot, uſed by the ancient Roman ladies. This 
was a different carriage from the lectica, which it ſuc= 

cceded, , 
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ceeded, inaſmuch as the lectica was borne on mens BasTox, or BaToow, in heraldry, a kind of bend, ha- 


ſhoulders, whereas this was drawn by beaſts, 

BAS tIA, the chief city of the iſland of Corſica, It is 
a good port, ſituated on the north-eaſt part of the iſland, 
in 9 30“ E long, and 42 20' N. lat, 

BAS TILE, a caſtle for ſtate priſoners in Paris, anſwer - 
ing to the Tower of London. 

BASTIMENTOS, ſmall iſlands on the coaſt of Darien, 
in South Amctica, lying a little to the eaſtward of 
Porto Bello. 

BAS TION, in the modern fortification, a huge maſs of 
earth, faced uſually with ſods, ſometimes with brick, 
and rarely with (tone, ſtanding out from a rampart, 
whereof it is a principal part, and is what, in the an- 

* cient fortification, was called a bulwark. See FoxT1- 
FICATION. 

Solid BasT10Ns are thoſe that have the void ſpace with- 
in them filled up entirely, and raiſed of an equal height 
with the rampart. 

Void and hollow BasTioNs are thoſe that are only ſur- 

rounded with a rarapart and parapet, having the 2 
within void and ei:.pty, where the ground is ſo low, 
that if the rampart be taken, no retrenchment can be 
made in the centre, but what will lie under the fire of 
the beſieged. 

Flat Bas rio, is a baſtion built in the middle of the 
curtain, when it is too long to be defended by the 
baſtion at its extremes, | 

Cut BasT10N is that whoſe point is cut off, and inſtead 

thereof has a re- entering angle, or an angle inwards 
with two points outwards, and is uſed either when 


»itliout ſuch a contrivance the angle would be too 


acute, or when water or ſome other impediment hin- 
ders the carrying on the baſtion to its full extent. 

Compoſed Bas rio is when two ſides of the interior po- 
lygon are very unequal, which makes the gorges alſo 
unequal, 

Deformed BasT10N is when the irregularity of the lines 
and angles makes the baſtion out of ſhape, as when it 
wants one of its demigorges, one fide of the interior 
polygon being too ſhort, 

Demi BasT10N is compoſed of one face only, and but 
one flank, and a demigorge. 

Dauble Bas rio is that which is raiſed on the plane of 
another baſtion, 

Regular Bas rio is that which has its true proportion 
of faces, flanks, and gorges. 

BasT1iown DE FRANCE, a fortreſs in the kingdom of Tu- 
nis, ſubject to France. It is ſituated about 8o miles weſt 


of the city of Tunis, in 8 E. long. and 36 30 N. 


lat. 

BASSTOIGNE, a town of the Netherlands, in the 
province of Luxemburg, ſituated in 5 26' E, long. 
and 50 N. lat. 

BASTON, in law, one of the ſervants to the warden of 
the Fleet priſon, who attends the king's courts with a 
red ſtaff, for taking into cuſtody ſuch as are committed 
by the court, He alſo attends on ſuch priſoners as 
are permitted to go at large by licence, 

Bas rox, or BATOOx, in architecture, a moulding in 
the baſe of a column, called alſo a tore. 


ving only one third of the uſual breadth. 
he baſton does not go from fide to fide, as the 
bend or ſcarf does, being in the form of a truncheon. 

* uſe is a note or mark of baſtardy. See Plate LI. 

g. 9. 

BASTONADE, or BASTIX.A4DoO, a kind of puniſhment 
in flicted by beating the offender with a ſtick. This 
ſort of beating, among the ancient Greeks and Ro- 
mans, was the puniſhment commonly inflicted on cri- 
minals that were freemen, as that of whipping was on 
the ſlaves. We find ſome inſtances of this ſort of diſ- 
cipline among the Hebrews; and it is a penalty uſed in 
the eaſt even at this day. 

BAT, in zoology, See VEST ERTIL Io. 

Bar, Bare, or BaTz, a ſmall copper coin, mixed with 
a little filver, current in ſeveral cities of Germany: 
it is worth four crutzers. It is alſo a coin in Switzer- 
land, current at five livres, or one hundred ſols, French 
money. 

BATABLE ground, that land which lay between Scot- 
land and England, when the kingdoms were diſtin&, 
to which both nations pretended a right, 

BATACALO, a fort and town on the eaſtern coaſt of 
the iſland of Ceylon, in 81* E. long. and 8 N. lat. 

BATAVIA, the capital of all the Dutch colonies and 
ſettlements in the Eaſt Indies. It is ſituated on the 
eaſt part of the iſland of Java, and has an excellent 
harbour, in 106® E. long. and 6“ S. lat. 

BATCHELOR, or BAcug ton, a man who till con- 
tinues in the (tate of celibacy, or who was never mar- 
ried, 

BaTCHELOR was anciently a denomination given to thoſe 
who had attained to knighthood, but had not a num- 
ber of vaſſals ſufficient to have their banner carried be- 
fore them in the field of battle; or, if they were.not 
of the order of bannerets, were not of age to diſplay 
their own banner, but obliged to march to battle un- 
der another's banner. It was alſo a title given to 
young cavaliers, who having made their firſt campaign, 
received the military girdle accordingly. And it ſerved 
to denominate him who had overcome another in a 
rournament, the ſirſt time he ever engaged. 

Knights BaTCHELORs were fo called, as being the loweſt 
order of knights, or inferior to bannerets. 

BATCHELORS, in an univerſity-ſenſe, are perſons that 
have attained to the baccalaureate, or who have taken 
the firſt degree in the liberal arts and ſciences. Be- 
fore a perſon can be admitted to this degree at Ox- 
ford, it is neceſſary that he ſtudy there tour years ; 
three years more may intitle him to the degree of ma- 
{ter of arts; and in ſeven years more he may commence 
batchelor of divinity. At Cambridge the degrees are 
uſually taken much the ſame as at Oxford, excepting in 
law and phyſic, in either of which the batchelor's de- 
gree may be taken in fix years. In France, the de- 

ree of batchelor of divinity is attained in five year's 
. that is, in two years of philoſophy, and three 
of divinity, ; 

BAT-FOWLING, a method of catching birds in the 
night, by lighting ſome ſtraw, or torches, near the 
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place where they are at rooſt ; for upon beating them 
up, they fly to the flame, where being amazed, they 
are eaſily caught in nets, or beat down with buſhes 

fixed to the end of poles, &c. 

BATENBOURGG, a town of the United Provinces, fitu- 
ated upon the Maeſe, between Ravenſtein and Megen. 
BATH, a ſufficient quantity of water collected in ſome 

convenient receptacle, for people to waſh in, either for 
health or pleaſure, 

Baths are diſtinguiſhed into natural and artificial, 
and natural again into hot and cold The chief hot 
baths in our country are thoſe at Bath, near Wells, in 
Somerſerſhire; and thoſe at Buxton and Matlock in 
Derbyſhire. 

In the city of Bath are four hot baths: one trian- 
gular, called the croſs bath, the heat of which is more 

gentle than that of the reſt, becauſe it has fewer ſprin 

in it; the ſecond is the hot bath, which was — 
much hotter than the reſt, but it was then not G 
| large as at preſent: the other two are the King's and 
Queen's Bath. divided only by a wall; the laſt having 
no ſpring, but receives its water from the King's Bath: 
each of theſe is furniſhed with a pump, to throw out 
the water upon the diſeaſed, where that is required 

Theſe waters abound with a mineral ſulphur ; they 
are hot, of a bluiſh colour, and ſtrong ſcent; they do 
not paſs through the body like moſt other mineral wa- 
ters; though if ſalt be added, they purge preſently. 
On ſettlements, they afford a black mud, which is uſed 
by way of cataplaſm in aches, and proves of more ſer- 
vice to ſome than the waters themſelves: The like 
they depoſite on diſtillation, and no other: The cro's- 
any preys on ſilver, all of them on iron, but none on 
braſs, 

The uſe of theſe baths is found beneficial in diſor- 
ders of the head, as palſies, c. in cuticular diſeaſes, 
as leproſies, &c. obſtructions, and conſtipations of the 
bowels, the ſcurvy and ſtone, and in moſt diſeaſes of 
women and children; they are uſed as a laſt remedy 
in obilinate chronic diſeaſes, where they ſucceed well, 
if they agree with the conſtitution of the patient, 

Of the three hot European waters of note, viz. Aix- 
la-Chapelle, Bourbon, and Bath, the firſt abounds 
more eminently in ſulphur, which makes its heat, nau 
ſcouſneſs, and purgative faculty fo great, that few ſto- 
machs can bear it. 

The Bourbon are of a middle nature, between the 
Aix-la-Chapelle and the Bath waters; being leſs hot, 
nauſcous, and purgative than thoſe of Aix-la-Chapelle; 
but more ſo than the Bath waters. 

Cold baths were by the ancients held in the greateſt 
eſteem; and though they were long baniſhed out of 
medicine, the preſent age can boaſt of abundance of 
noble cures performed by them, and ſuch as were long 
attempted in vain by the moſt powerful medicines. 

The cold bath is ſerviceable in moſt chronic diſor- 
ders; it always acts the part of a diuretic ; and will 
do more, eſpecially plunging over head in ſca-water, 
in the cure of melancholy, madneſs, and particularly 
that occalined by the bite of a mad dog, than any 
other medicine, 
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Artificial baths are various, according to the various 
occaſions ; as aqueous baths, vaporous baths, dry baths, 
&c. Aqueous baths are made from commoa plants, 
and other emollient, reſolvent, and nervine {cbitances ; 
conſiſting ſometimes of milk and emollient herbs, with 
roſe-water, Cc. when the deliga is to humectate, or 


when it is only to cleanſe, it conſiſts of bran and water 


alone; and when it is for an exceſſive pain or tumour, 
Sc. in theſe caſes it conſiſts of a decoction of roots, 
plants, and ſome ſpirit of wine. 

In vapour-baths, the delign of which is to promote 
a perſpiration, the ſteam or tume of ſome decoction is 
received upon ſome part of the body for that purpoſe. 
In theſe baths there is no part of the patient's vody 
plunged into the decoction, only thoſe parts which re- 
ous it are properly diſpoſed to receive the (teams of 
ome proper fomentatioa. Of this kind are the bag- 
nios, where perſons are made to ſweat by the heat of 
a room, and pouring on of hot water. 


Vapour-baths are of ſingular ſervice in cold diſtem- 


pers, anaſarca's, dematous tumours, paralytic caſes, 
ſwellings of the teſticles, &c. 

Dry baths are made of aſhes, ſalt, ſand, ſhreds of 
leather, Cc. This bath is ſucceſsful in provoking 
ſweat in a plentiful manner, the patient being placed 
conveniently for the reception of the fumes : They are 
found uſeful in removing old obſticate pains, and are 
very effectual in venereal complaints, 

Barn, in Hebrew antiquity, a meaſure of capacity, 
containing the tenth part of an omer, or ſeven gallons 
and four pints, as a meaſure for things liquid ; or three 
pecks and three pints, as a meaſure for things dry. 

Barus, in architecture, ſuperb buildings, erected for 
the ſake of bathing. | 

Thoſe buildings, among the ancients, were moſt 

pous and magnificent ; ſuch were thoſe of Titus, 
aulus Amilius, and Diocleſian, whole ruins are (hill 
remaining, 

Baru, in geography, a city of Somerſerſhire, ſituated 
on the river Avon, ten miles calt of Brutol, in 20 300 
W. long. and 519 30' N. lat. 

BATH is alſo the name of a town in Hungary, in 2040 
E. long. and 46% N. lat. | 

Knights of the BaTH, a military order in England, ſup- 
poſed to have been initituted by Richard II. who li- 
mited their number to four: However, his ſucceſſur, 


Henry IV. increaſed them to forty-ſix, Their motto 


was tres in uno, ſignifying the three theological virtues. 


This order received this denomination from a cu- . 


ſtom of bathing, before they received the golden ſpur. 
It is ſeldom ever conferred but at the coronation of 
kings, or the inauguration of a prince of Walcs or 
Duke of York. They wear a red ribbon beltwiſe, 

The order of the bath, after remaining many years 
extinct, was revived under George I. by a ſoletan 
creation of a great number of Knights. 

Bari-+o/, the daughter of a voice, So the Jews call 
one of their oracles, which is frequently mentioned in 
their books, efpecially the Talmud, being a fantaſtical 
way of divination invented by the Jews themſelves, 
rot unlike the ſortes virgiliane of the beathens, How 
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ever, the Jewiſh writers call this a revelation from 
God's will, which he made 10 his choſen people, af- 
ter all verbal prophecies had ceaſed in Iſrael. 

Barn-metal, a mixed metal, otherwiſe called prince's 
metal, Sce Prince's METAL. | 

Baru- water. See the article BaTH. 

BATHA, the name of two towns, the one in Barbary, 
in the kingdom of Algiers, and the other in Hungary, 
upon the banks of the Danube. 

BATHING, the waſhing, ſoaking, ſuppling, refreſh- 
ing, moiſtening, Cc. the body, or any part thereof, 
in water, liquor, Cc. for pleaſure or health. See 
Barn. 

Baruixd a falcon, is when, weaned from her ramage 
fooleries, the is offered ſome water to bathe herſelf in 
a baſon, where ſhe may ſtand up to her thighs. By 
this means ſhe gathers ſtrength and boldneſs. 

BATHMUS, in anatomy, denotes the cavity of a bone, 
fitted to receive the prominence of another bone. 

BATICALA, in geography, a kingdom of India, upon 
the coaſt of Malabar, to the north of the kingdom of 
Canara. 

BATIS, in zoology, the trivial name of a ſpecies of ra- 

ja. See Raja. 

BATMAN, in commerce, a kind of weight uſe at Smyr- 
na, containing ſix okes of four hundred drams each, 
which amount to ſixteen pounds, ſix ounces, and fit- 
teen drams of Engliſh weight, 

BATON, or BasTon. Sce BASTON. 

BATRACHITES, or Fx o0c-srToxe, a kind of gem 
mentioned by the ancients, and ſo called from its re- 
ſembling the colour of a frog. 

BATRACHOMYOMACHIA, the battle of the frogs 
and the mice, the title of a fine burleſque poem, uſu- 
ally aſcribed ro Homer. 

The ſubject of the work is the death of Pſycharpax, 
a mouſe, ſon to Toxartes, who, being mounted on the 
on the back of Phyſignathus, a frog, on a voyage to 
her palace, to which ſhe bad invited him, was ſeized 
with fear, when he ſaw himſelf in the middle of the 
pond, fo that he tumbled off and was drowned. Phy- 
lignathus being ſuſpected to have ſhaken him off with 
deſign, the mice demanded ſatis faction, and unanimouſ- 
ly declared war againſt the frogs. 

BATTA, a province of the kingdom of Congo in Afri- 
ca, Which is watered by the river Barbela. 

BATTALIA, denotes an army drawn up in order of 
battle. 

BATTALION, a fmall body of infantry, ranged in form 
of battle, and ready to engage. 

A battalion uſually contains from 5 to 800 men; 
but the number it conſiſts of is not determined. They 
are armed with firelocks, ſwords, and bayonets ; and 
divided into thirteen companies, one of which is gre- 
padiers. They are uſually drawn up with fix men in 
file, or one before another. Some regiments conſiſt 
but. of one battalion, others are divided into four or 
five, 

BATTEL, a town of Suſſex, ſix miles north of Ha- 
Rings, in 35 E. long. and 50% 55“ N. lat. 

BATTEN, a name that workmen give to a ſcantling of 
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wooden tuff, from two to four inches broad, and a- 
bout one inch thick; the length is pretty conſiderable, 
but undetermined. | 

This term is chiefly uſed in ſpeaking of doors and 
windaws of ſhops, &c. which are not framed of whole 
deal, Cc. with ſtyles, rails, and pannels like wain- 
ſcor, but are made to appear as if they were, by means 
of theſe battens, bradded on the plain board round 

the edges, and ſometimes croſs them, and up and 
down. 

BATTENBURY, a town of Dutch Guelderland, ſitu- 
ated on the north ſhore of the river Maeſe, almoſt op- 
* to Ravenſtein, in 5 3o' E. long. and 3145 

lat. 

BATTERING, the attacking a place, work, or the 
like, with heavy artillery. 

To batter in breach, is to play furiouſly on a work, 
as the angle of a half-moon, in order to demoliſh and 
make a gape therein. In this they obſerve never to 
fire a piece at the top, but all at the bottom, from 
three to ſix feet from the ground, 

The battery of a camp is uſually ſurrounded with 
a trench, and palliſadoes at the bottom, with two re- 
doubts on the- wings, or certain places of arms, capa- 
ble of covering the troops which are appointed for 
their defence. Sce BATTERY. 

BaTTERING-Preces, or pieces of battery. See Cannon 
and GunNnERy. | 

BaTTERING-ramr, in antiquity. See Ran. 

BATTEAING- rams. in heraldry, a bearing, or coat of 
arms, reſembling the military enſign of the ſame name. 
See Plate LI. fig. 10. 

BATTERY, in the military art, a parapet thrown 
up to cover the gunners, and men employed about the 
guns, from the enemy's ſhot. This parapet is cut in- 
to embraſſures, for the cannon to fire through. The 
height of the embraſſures, on the inſide, is about three 
feet; but they go floping lower to the outſide, Their 
wideneſs is two or three feet, but open to fix or ſeven 
on the outſide, The maſs of earth that is betwixt 
two embraſſures, is called the mer/on, The platform 
of a battery is a floor of planks and ſleepers, to keep 
the wheels of the guns from ſinking into the earth; 
and is always made ſloping towards the embraſſures, 
both ro hinder the reverſe, and ro facilitate the bring- 
ing back of the gun. 

BaTTERY of mortars differs from a battery of guns, 
* it is ſunk into the ground, and has no embraſ- 
ures. 

Creſs-BaTTERIEsS are two batteries, which play athwart 
one another, upon the ſame thing, forming there an 
angle, and beating with more violence and deſtraction; 
becauſe what one bullet ſhakes, the other beats down. 

BaTTEry ſurk or buried, is when its platform is ſunk, 
or let down into the ground, ſo that there muſt be 
trenches cut in the earth, againſt the muzzles of the 
guns, for them to fire out at, and to ſerve for em- 
braſſures. 

BATTERY d'enfilade, is one that ſcours, or ſweeps the 
whole length of a ſtraight line. 

BartTERY en echarpe is that which plays — 
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Barrea v de reverſe, that which plays upon the enemy's 
back. 

Camerade Barra is when ſeveral guns play at the 

- ſame time upon one place. 

Barra, in law, the ſtriking, beating, or offering 
any violence to another un. 4 for which damagcs 

may de recovered. 

BATTEURS A eſtrade, or Scours, are horſemen ſent 

out before, and on the wings of an army, one, two, 
or three miles, to make diſcoveries. 

BATTLE, a general engagement between two armies, 
in a country Faſkciently open for them to encounter in 
front, and at the ſame time. 

Other great actions, though of a longer duration, and 
even attended with a greater flaughter, are only called 
fights. 

Naval BaTTLE, the ſame with a ſea-fight, or engage- 
ment between two fleets of men of war. 

Before a naval bartle, every ſquadron uſually ſubdi- 
vides itſelf into three equal diviſions, with a reſerve 
of certain ſhips out of every ſquadron to bring up 
their rear. Every one of theſe, oblerving a due birth 
and diſtance, are in the battle to ſecond one another ; 
and the better to avoid confuſion and falling foul of 
each other, to charge, diſcharge, and fall off, by 
threes or fives, more or leſs, as the fleet is greater or 
ſmaller. The ſhips of reſerve are inſtructed either to 
ſuccour and relieve thoſe thut are any way in danger; 
or to ſupply, and put themlelves in the place of thoſe 
that wal be made unſerviceable. | 

As for a fleet conſiſting but of few ſhips, when ob- 
liged to fight in an open fea, it ſhould be brought up 

to battle in only one front, with the chief admiral in 
the middle of them, and on each fide of him the 
ſtrongeſt and beſt provided ſhips of the fleet. 

BaTTLE is alſo uſed figuratively, for a repreſentation 
of a battle in ſculpture, painting, and the like. 

BaTTLE-royal, in cock-fighting, a fight between three, 

| five, or — cocks all engaged together, ſo that the 
cock which ſtands longeſt gets the day. 

BaTTLE-ax, a kind of halbard, firſt introduced into 
England by the Danes. 

BATTLEMENTS, in architecture, are indentures or 


notches in the top of a wall or other building, in the 


ſorm of embraſſures, for the ſake of looking though 


them, 


BATTOLOGY, in grammar, a ſuperfluous repetition. 


of ſome words or things. 
BATTON, BaTroon, or BAs Tron. See BasToN. 
BATTORY, in commerce, a name given by the Hanſe 
towns to their country-houſes and warehouſes in fo- 
reign countries, The principal battories were at Lon- 
don, Archangel, Novogorod, Liſbon, Venice, and 
Antwer 


BATTUS, an order of penitents at Avignon, and in 


Provence, whoſe piety carries them to exerciſe very. 


ſevere diſcipline upon themſelves, both in public and 


vate. 


BATUECOS, or Los Barr cos, a people of Spain in 


the kingdom of Leon, that inhabit the mountains be ; 
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tween Salamanca and Corica, and are thought to be 
deſcended from the Goths 

BATZ, a copper coin mixed with ſome ſilver, and cur- 
rent at different rates, according to the alloy, in Nu- 
remberg, Bafil, F — Lucerne, and other cities 
of Germany and Switzerland, 

BAVARIA, one of the circles of the German empire, 
lying between Auſtria on the eaſt, and Swabia on the 
welt, 

The duke of Bavaria is one of the nine electors, 
See ELEcToR. 

BAVAY, a ſmall town in the province of Hainalt in 
French Flanders, about twelve miles ſouth-weſt of 
Mons, in 3* 4o' E. long. and 50 25“ N. lat, 

BAUHINIA, in botany, a genus of the decandria mo- 
nogynia claſs. The AG, x five diviſions, and is de- 
ciduous ; the petals are open, oblong, and inſerted by 
claws into the calix. The ſpecies are eight, all na- 
tives of the Indies, 

BAVINS, in the military art, denote bruſli-faggots, 
with the bruſh at length. 

BAUM, in botany. See MEeLi1854. 

BAURAC, a name ancienty uſed for nitre. 

BAUTZEN, the chief town of Luſatia in Germany, a- 
bout thirty-five miles north · eait of Dreſden, in 14® 30' 
E. long. and 51 15˙ N. lat. 

BAWLING, among ſportſmen, the ſame with babbling. 
See BAanBLinG. 

BAY, in geograpby, an arm of the ſea ſhooting up into 
the land, and terminating in a nook. It is a kind of 
lefler gulf, bigger than a creek, and is larger in its 
middle within than at its entrance. The largeſt and 
molt noted bays in the world are thofe of Biſcay, 
Bengal, Hudſon's, Panama, &c. 

Bay, among farmers; a term uſed to ſignify the magni- 
tude of — as, if a barn conſiſts of a floor and tW o 
heads, where they lay corn, they call it a barn of two 
bays, The bays are from fourteen to twenty feet long. 

Bay denotes likewiſe' a pound head, made to keep in 
{tore of water for driving the wheels of the furnace or 
hammer belonging to an iron-mill, by the ſtream that 
comes thence through a flood-gate, called the peu. oct. 

Bay is alſo one of the colours of the hair of horſes, in- 
clining to red, and coming pretty near the colour of a 
cheſnut. There are five different gradations of the 
bay- colour, viz. cheſnut · bay, light-bay, yellow-bay 
or dun - day, bloody-bay, which is alfo called ſcatlet - 
bay, and the brown-bay. 

Bay, among huntſmen. Deer are ſaid to ſtand at bay, 
when, after being hard run, they turn head againſt the 


hounds. 
Bav-tree, See Lavkxus. 
Bav-falt, See Sat r. 


BAYEUX, a city of Normandy in France, about fif-- 
teen miles north - weſt of Caen, in 30 W. long. and 
40% 20 N. lat. 

BAYONET, in the military art, a ſhort broad dagger, 
formerly with a round handle fitted for the bore of a 
firelock, to be fixed there after the ſoldier had fired ; 
but they are now made with iron handles and rings. 
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that go over the muzzle of the ſirelock, and are ſcrew- 
ed faſt, ſo that the ſoldier fires with his bayonet on 
the muzzle of his piece, and is ready to act againſt the 
horſe, 

BAYONNE, a large city of Gaſcony in France, ſitua- 
ted on the river Adour, near the bay of Biſcay, in 
1 20 W. long. and 43% 3o' N. lat. 

BAYS, in commerce, a ſort of open woollen ſtuff, ha- 
ving a long nap, ſometimes frized, and ſometimes not, 
This ſtuff is without wale, and is wrought in a loom 
with two treddles, like flannel. It is chiefly manu- 
factured at Colcheſter and Bockin in Eſſex, where 
there is a hall called the Dutch bay-hall or raw-hall. 
The exportation of bays was formerly much more con- 
ſiderable than at preſent that the French have learn- 
ed to imitate them, However, the Engliſh bays are 
ſtill ſent in great quantities to Spain and Portugal, 
and even to Italy. Their chief aſs is for drelling the 
monks and nuns, and for linings, eſpecially in the ar- 
my. The looking-glaſs m kers alſo uſe them behind 
their glaſſes, to preſerve the tin or quickſilver; and 
the caſe-makers, to line their caſcs. The breadth of 
bays is commonly a yard and a half, a yard and three 
quarters, or two yards, by 42 to 48 in length. Thoſe 
of a yard and three quarters are molt proper for the 
Spaniſh trade, 

BAZAR. BAZAR, or Bazaar, a place deſigned for 


trade among the eaſtern nations, particularly the Per- 


fans, ſome of which are open at top, like the market- 
places of Europe; others are covered with high-vault- 
ed ceilings, and adorned with domes to give light, In 
the firſt, they ſell ony the leſs precious and moſt bulky 
commodities; whereas, in the latter, are the ſhops of 
thoſe merchants who ſell jewels, rich ſtuffs, wrought 
plate, &c. 

BAZAS, a town of Guienne in France, about thirty 
miles ſouth of Bourdeaux, in 25 W. long. and 445 
20' N. lat. 

BAZ AT, or BAZ A, in commerce, a long, fine, ſpun 
cotton, which comes from Jeruſalem, whence it is alſo 
called Jeruſalem- cotton. 

BDELLIUM, is a gummy reſinous concreted juice, 
brought from Arabia and the E. Indies, in globes of 
different figures and magnitudes. It is of a dark red- 
diſh brown colour, and, in appearance, ſomewhat re- 
ſembles myrrh; and is recommended as a ſudorific, 
diuretic. and uterine; and in external applications, for 
maturating tumours, &c. In the preſent practice, it 
is ſcarce otherwiſe made uſe of, than as an ingredient 
in theriaca. 

BEACHY-HEAD, a cape or promontory on the coaſt 
of Suſſex, between Haſtings and Shorcham. 


. BEACON, any public ſignal, to give warning againſt 


rocks, ſhelves, invaſions, Ge. 

BEACONAGE, a tax or farm paid for the uſe and 
maintenance of a beacon. Trinity-houſe is empowered 
to levy this tax by act of parliament, 

BEACONFIELD, a market-town of Buckinghamſhire, 
twenty-two miles welt of London, in 30 W. long. 
and 51* 30 N. lat. 
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BEAD, a ſmall glaſs ball, made in imitation of pearl, 


and uſed in necklaces, &c. | 

Bead, in architecture, a round moulding, commonly 
made upon the edge of a piece of {tuff, in the Corin- 
thian and Roman orders, cut or carved in ſhort em- 
boſſments, like beads in necklaces. 

Be ap-prorf, among diſtillers, a fallacious way of deter- 
mining the ſtrength of ſpirits, from the continuance of 
the bubbles, or beads, raiſed by ſhaking a ſmall quan- 
tity of them in a phial. | 

Bx ap-r/, among papiſts, a liſt of ſuch perſons, for the 
reſt of whole ſouls they are obliged to repeat a certain 
number of prayers, which they count by means of their 
beads. 

BEADLE, a meſſenger or apparitor of a court, who 
cites perſons to appcar and anſwer in the court to what 
is alledged againſt them. 

BLaDLE is alſo an officer at an univerſity, whoſe chief 
buſineſs it is to walk before the maſters with a mace, 
at all public proceſſions. 

BEAGLE, the name of a particular kind of hunting- 
dogs, of which there are e. ſorts, viz, the lou- 
thern beagle, which is ſomething leſs than the deep- 
mouthed hound, and ſomething thicker and ſhorter ; 

the fleet-nothern, or cat-beagle, which is ſmaller and 
of a finer ſhape than the ſouthern beagle, and is a hard 
runner: "There is alſo a very ſmall beagle, not bigger 
than a lady's lap-dog. 

BEAK, the bill or nib of a bird. 

Beax, in architecture, the ſmall fillet left on the head 
of a larmier, which forms a canal, and makes a kind 
of pendant. 

Chin Be ax, a moulding the ſame as the quarter - round. 
except that its ſituation is inverted : This is very fre- 
quent in modern buildings, though few examples of it 
are found in the ancient, 

By ax, or BEAR -H ad, of a ſhip, that part without the 
ſhip, before the fore-caſtle, which is faſtened to the 
ſtem, and is ſupported by the main knee. 

BEAKED, in heraldry, a term uſed to expreſs the 
beak or bill of a bird. When the beak and legs of a 
fowl are of a different tincture from the body, we 
ſay beaked and membered of ſuch a tincture. 

BEAKING, among cock-fighters, is when one cock 
holds another by his bill, and ſtrikes him with his ſpurs 
or gafflers at the ſame time. 

BEAM, in architecture, the largeſt piece of wood in a 
building, which lies croſs the walls, and ſerves to ſup- 
port the principal rafters of the roof, and into which 
the feet of theſe rafters are framed. 

Beams / a ſhip are the great main croſs-timbers which 
hold the ſides of the ſhip from falling together, and which 
alſo ſupport the decks and orlops : The main beam is 
next the main-maſt, and from it they are reckoned by 
ſirſt, ſecond, third beam, &c. the greateſt beam of all 
is called the mid-ſhip beam. See Sie. 

Beam-compaje, an inſtrument conſiſting of a ſquare wood- 
en or braſs beam, having ſliding ſockets, that carry 
{tcel or pencil points; they are uſed tor deſcribing 
large circles, where the common compaſics are uſeleſs. 

Bean, 


B E A 
Brau, in heraldry, the term uſed to expreſs the main 


horn of a hart or buck. 

Beam, among hunters, the main ſtem of a deer's head, 
or that part which bears the antlers, royals, and tops. 

Chamber-Beam. See ChaMBEr-bear. 

Beam is alſo the name of a fort of fiery meteor in the 
ſhape of a pillar; alſo a ray of the ſun, 

Bean-filling, in building, the filling up of the vacant 
ſpace between the raiſon and roof, with (tones or 
bricks laid between the rafters on the raiſon, and 
plaſtered on with loam, where the garrets are not par- 
gered, or plaſtered, as in country places, where they 
do not parget or plaſter their garrets. 

Beam an anchor, the longeſt part of it, called alſo 
the /hank. 

BrAu- ſeathert, in falconry, the longeſt feathers of a 
hawk's wing. 

Beam alſo denotes the lath, or iron, of a pair of ſcales ; 
ſomerimes the whole apparatus for weighing of goods 
is ſo called: Thus we ſay, it weighs 10 much at the 

- king's beam. 

Beam of a plough, that in which all the parts of the 
plough-tail are fixed. See AcricuLTURE. 

BrAu, or ROLLER, among weavers, a long and thick 
wooden cylinder, placed length-ways on the back-part 
of the loom of thoſe who work with a ſhurtle. 

That cylinder, on which the ſtuff is rolled as it is 
weaved, is alſo called the beam or roller, and is pla- 
ced on the fore-part of the loom. 

BEAN, in botany. See Vicia. ' 

BEAR, in zoology. See Usus. 

BEAR, in aſtronomy. See UAA. 

BEAR, in heraldry. He that has a coat of arms is ſaid 
to bear in it the ſeveral charges or ordinaries that are 
in his eſcutcheon. 

Bear, in gunnety, A piece of ordnance is ſaid to come 
to bear, when it lies right with, or directly againſt the 
mark. 

BEARALSTON, a borough of Devonſhire, ſituated on 
the river Tamar, about ten miles north of Plymouth, 
in 4 3o' W. long. and 50% 3 N. lat. It ſends 
two members to parliament, 

Bear';-breech, See ACANTHUS, 

BEARD. the hair growing on the chin, and adjacent 
parts of the face, chiefly of adults and males, Sce 
As Aron. p 256. | 

Various have been the ceremonies and cuſtoms 
of moſt nations in regard of the beard. The Tar- 
tars, out of a religious principle, waged a long and 
bloody war with the Perſians, declaring them infi- 
dels merely becauſe they would not cut their whiſk- 
ers after the rite of Tartary: And we find, that a 
conſiderable branch of the religion of the ancients 
conſiſted in the management of their beard, Eccleſi- 
altics have ſometimes been enjoined to wear, and at 
other times have been forbid the wearing, the heard ; 
and the Greek and Romiſh churches have been a long 
time by the cars, about their beards. To let the 
beard grow, in ſome. countrie-, is a token of mourn- 
ing. as to ſhave it is the Uke in others, 

The Greeks wore their beards till the time of Alex- 
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ander the Great, that prince having ordered the Mace- 
donians to be ſhaved, for fear it ſhould give a handle 
to their enemies. The Romans did not begin to 
ſhave till the year of Rome 454. Nor did the Rul- 
ſians cut their beards till within theſe few years, that 
Peter the Great, notwithſtanding his injunction upon 
them to ſhave, was obliged to keep on foot a number of 
officers to cut off, by violence, the beards of ſuch as 
would not otherwiſe part with them, 

Beard V comet, the rays which the comet emits to- 
wards that part of the heaven to which its proper mo- 
tion ſeems to direct it, in which the beard of a comer 
is diſtinguiſhed from the tail, which is underſtood of 
the rays emitted towards that part from whence its 
motion ſeems to carry it. 

Beard of a ber, that part underneath the lower man- 
dible on the outſide and above the chin, which bears 
the curb, It is alſo called the chuck. 

It ſhould have but little fleſh upon it, without any 
chops, hardneſs, or ſwelling, and neither too high rai- 
ſed nor too flat, but ſuch as the curb may reſt in its 
right place. 

BEARDED 5ſt, among floriſts, is a huſk, hairy on 
the edges. 

BEARDING #f wwoo/., See Woor, 

BEARER, in architecture, a poſt, or brick-wa)l, trim- 
med up between the two ends of a piece of timber, ro 
ſhorten irs bearing, or to prevent its bearing with the 
whole weight at the ends only. 

Bearer of @ bill of exchange, the perſon in whoſe 
hands the bill is, and io favour of whom the laſt or- 
der was made. 

When a bill is made payable to the bearer, it is un- 
derſtood to be payable to him in whoſe hands it is, af- 
ter it becomes due. See Birr. 

BEARERS, in heraldry. See SvueronTERs, 


— ge See Cass. 
BEARING, in navigation and geography, the ſituation 


of one place from another, with regard to the points of 
the compaſs; or the angle which a line drawn through 
the two places, makes with the meridians of each. 

BeariNG, in the ſca language. When a ſhip ſails to- 
wards the ſhore, before the wind, the is ſaid bear in 
with the land or harbour, To let the ſhip fail more 
before the wind, is to bear up. To put her right be- 
fore the wind, is to bear round. A ſhip that keeps off 
from the land, is ſaid to bear off, When a ſhip that 
was to windward comes under another ſhip's ſtern, and 
ſo gives her the wind, ſhe is faid to bear under her 
lee, Cc. There is another ſenſe of this word, in re- 
ference to the burden of a ſhip; for they ſay a ſhip 
bears, when having too ſlender or lean x quarter, ſhe 
will fink too deep into the water with an over light 
freight, and thereby can carry but « ſmall quantity 
of goods. See Navicartion. 

BearixG A piece of timber, among carpenters, the 
ace either between the two fixed extremes thereof, 
went has no other ſupport, which they call bearing 
at length, or berween one extreme and a poſt, 'brick- 
wall, &c. trimmed-up betwcen the ends to ſhorten its 
bearings. 
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High BzazixG cock, one larger than the cock he fights 

with. 

BearixG claws, among cock - ſighters, the foremoſt toes 

of a cock. If theſe are hurt or gravelled, he cannot fight. 

BEARN, a province in the ſouth of France, bounded by 
Gaſcony on the North, and by the Pyrenean moun- 
tains, which ſeparate it from Spain, on the ſouth. 

BEAST among gameſters, a game at cards, played in 
this manner: The beſt cards are the king, queen, Cc. 
whereof they make three heaps, the king, the play, 
and triolet. 

Three, four, or five may play; and to every one is 
dealt five cards. However, before the play begins, 
every one ſtakes to the three heaps. He that wins 
moſt tricks, takes up the heap called the play: He 
that hath the king, takes up the heap ſo called; and 
he that hath three of any ſort, that is, three fours, 
three ſives, three fixes, c. takes up the triolet heap. 

Beasr, in a general ſenſe, an appellation given to all four- 
footed animals, fit either for food, labour, or ſport. 

Be asTs of burden, in a commercial ſenſe, all four-tooted 
animals which ſerve to carry merchandizes on their 
backs. The beaſts generally uſed for this purpoſe, 
are elephants, dromedaries, camels, horſes, mules, 
afſes, and the ſheep of Mexico and Peru. 

Beasrs of the chace are five; viz. the buck, the doe, 
the fox, the roe, and the martin. 

BeasTs and fowl of the warren, are the hare, the co- 
ney, the pheaſant, and partridge. 

BeasTs of the foreſt are the hart, hind, hare, boar, 
and wolf. 

R:ither-Bea8vs. Sec Rorurk. 

BEAT, in a general ſignification, ſignifies to chaſtiſe, 
rike, knock, or vanquiſh, 

This word has ſeveral other ſigniſications in the ma- 
nufactures, and in the arts and trades. Sometimes it 
ſignifies to forge and hammer, in which ſenſe ſmiths 
and farriers ſay, to beat iron; ſometimes it means to 
pound, to reduce into powder: Thus we ſay, e beat 
drugs, to beat pepper, to beat ſpices ; that is to ſay, to 
pulveriſe them, 

Brar of drum, in the military art, is to give notice by 
beat of drum of a ſudden danger; or, that ſcattered 
ſoldiers may repair to their arms and quarters, is to 
beat an alarm, or to arms; alſo to ſignify, by diffe- 
rent manners of ſounding a drum, that the ſoldiers 
are to fall on the enemy; to-retreat before, in, or after 
an attack; to move, or march, from one place to an- 
other; to treat upon terms, or confer with the ene- 
my ; to permit the ſoldiers to come out of their quar-. 
ters at break of day: to order to repair to their co- 
lours, Ce. is to beat a charge, a retreat, a march, &c. 

BEATIFIC Vision. See Vision. 

BEATIFICATION, among papiſts, an act by which the 
pope declares a perſon beatified, or bleſſed after death. 

This is the firſt ſtep towards canonization, and dif- 
fers from.it ; becauſe in the former, the pope does not 
act as a judge, determining the (tate of the beatified, 
but only gives a N to certain perſons to honour 
him by a particular religious worſhip, without incur- 


wing the penalty of ſuperſtitious worſhip ; whereas. in 
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canonization, the pope ſpeaks like a judge, and deter- 


mines upon the ſtate of the canonized. 

No perſon can be beatified till fifty years after death. 
All certificates or atteſtations of virtues and miracles 
are examined before the congregation of rites : The exa- 
mination continues for ſeveral years, after which his ho- 
lineſs decrees the beatification. The corpſe and relics of 
the future ſaint are thenceforth expoſed to the venerarion 
of every body; his images are crowned with rays, and 
a particular office is ſet apart for him. 

BEATING, or Purs AT, in medicine, the reciprocal 
agitation or palpitation of the heart or pulſe. See 
PuLsE. 

BATIxd gold and filver. See GoLD-BeATING, Oc. 

Brarixd with hunters, a term uſed of a ſtag, which 
runs firſt one way, and then another. He is then ſaid 
to beat up and down. 

The noife made by conies in rutting time is alſo 
called beating or tapping. 

BEATS, in a watch or cluck, are the ſtrokes made by 
the fangs or pallets of the ſpindle of the ballance, or 
of the pads in a royal pendulum, See Waren- 
MAKING. . 

BEAUCAIRE, a town of Languedoc, ſituated on the 
weſtern ſhore of the river Rhone, about ſeven miles 
north of Arles; in 4* 40 E. long. and 43* 40 N. lat, 

BEAVER, in zoology. See CasTor. 

BEAUFORT, a town of the duchy of Anjou in France, 
ſituated 15 miles ealt of Angers; in 15 E. long. and 
47* 30 N. lat. 

BzavFoRT is alſo a town of Savoy, about 30 miles eaſt 
of Chamberry; in 69 40“ E. long. and 45 30 N. lat. 

BEAUGENCY, a town of Orleanois, in France; ſitu- 
ated on the river Loire, about 15 miles ſouth-weſt of 
Orleans, in 1 36' E. long. and 47 48'N. lat. 

BEAUJEU, a town of the Lyonois in France, about 25 
miles north-weſt of Lyons; in 4® 30 E. long. and 
469 15” N. lat. 

BEAU JOLOIS, the ſouth-eaſt diviſion of the Lyonois, 
and ſo called from Beaujeu. 

BEAUMARIS, a market town of Angleſey in Wales; 
ſituated about nine miles north of Bangor, in 49 15 
W. long. and 539 25 N. lat. 

BEAU-MASS. See Mass. 

BEAUMONT, a town of Hainalt, about 17 miles ſouth- 
eaſt of Mons; in 40 15” E. long. and 50 20' N. lat. 

Beaumont is alſo a town of France, about 16 miles 
ſouth of Alengon; in 5 E. long. and 489 20' N. lat. 

BEAUNE, atown of Burgundy in France, ſituated in 5 
20 E. long. and 347 2 N. lat. 

BEAUTY, in its native ſigniſication, is appropriated to 
objects of ſight. Objects of the other — may be 
agreeable, ſuch as the ſounds of muſical inſtruments, 
the ſmoothneſs and ſoftneſs of ſome ſurfaces ; but the 
agreeableneſs called beauty belongs to objects of light. 

Objects of ſight are more — than thoſe of any 
other ſenſe: In the ſimpleſt, we perceive colour, fi- 
gure, length, breadth, thickneſs, A tree is compoſed 
of a trunk. branches, and leaves; it has colour. figure, 
ſize, and ſometimes motion: By means of each of theſe 


. particulars, ſeparately conſidered, it appears _ 


» 


» 
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mind at once, diſturb the attention, and paſs without 
making any laſting impreſſion: In the ſame manner, even 
a ſingle object, conſiſting of a multiplicity of parts, e- 
quals not, in (ſtrength of impreſſion, a more ſimple ob- 
ject comprehended in one view. T his juſtifies ſimplicity 
in works of art, as oppoſed to complicated circumſtances 
and crowded ornaments. 


ful ; but a complex perception of the whole greatly 
augments the beauty of the object. The human body 
is a compoſition of numberleſs beauties arifing from 


the parts and qualities of the object, various colours, 


10us motions, figures, ſize, Oc. all united in one 


complex object, and ſtriking the eye with combined 


force, Heace it is, that beauty, a quality ſo remark- 
able in viable objects, lends its name to every thing 
that is eminently agreeable. Thus, by a figure of 
ſpeech, we ſay, a beautiful ſound, a beautiful thought, 
a beautiful diſcovery, &c. 

Conſidering attentively the beauty of viſible objects, 
two kinds are diſcavered. The firſt may be termed 
intrinſic beauty, becauſe it is diſcovered in a fingle 
object, without relation to any other; the other may 
be termed relative, being founded on the relation of 
objects. Intrinſic beauty is a perception of ſenſe mere- 
ly; for to perceive the beauty of a ſpreading oak, or 
of a flowing river, no more is required but ſingly an 
act of viſion. Relative beauty is accompanied with an 
act of underſtanding and refletion; for we perceive 
not the relative beauty of a fine inſtrument or engine, 
until we learn its uſe and deſtination. In a word, in- 
trinſic beauty is ultimate; and relative beauty is that 
of means relating to ſome good end or purpoſe, "Thete 


different beauties agree in one capital circumſtance, 


that both are equally perceived as belonging to the ob- 
ject; which will be readily admitted with reſpect to 
intrinſic beauty, but is not ſo obvious with reſpeRt to 
the other. The utility of the plough, for example, 
may make an object of admiration or of deſire ; but 
why ſhould utility make it beautiful? A natural pe 
enſity of the human mind will explain this dithculty : 
y an eaſy tranſition of ideas, the beauty of the effect 
is transferred to the cauſe, and is perceived as one of 
the qualities of the cauſe : Thus a ſubject void of in- 
trinſic beauty, appears beautiful by its utility; a 
dwelling-houſe vo of all regularity, is however beau- 
tiful in the view of convenience ; and the want of ſym- 
metry in a tree, will not prevent its appearing beauti- 
fal, if it be known to produce good fruit, 
When theſe two beauties concur in any object, it 


appears delightful. Every member of the human body 


poſſeſſes both in a high degree. 

The beauty of utility, being accurately proportioned 
to the degree of utility, requires no illuſtration : Hut 
intrinſic beauty being more complex, cannot be handled 
diſtinctly without being analyſed. If a tree be beau- 
tiful by means of its —— figure, motion, ſize, Cc. 
it is in reality poſſeſſed of fo many different beauties, 
The beauty of colour is too familiar to need explana- 
tion, The beauty of figure is more; for example, 
viewing any body as a whole, the beauty of its figure 
ariſes 7 regularity and ſimplicity; viewing the parts 
with relation to each other, uniformity, proportion, 
and order, contribute to its beauty. The beauties of 
grandeur and motion muſt be conſidered ſeparately. 
See GranDEvuR, and Mor ion. 

We (hall here make a few obſervations on ſimplicity, 
which may be of uſe in examining the beauty of ſingle 
objects. A multitude of objects crowding into the 
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It would be endleſs to enumerate the effects that are 


produced by the various combinations of the principles 
of beauty. A few examples will be ſufficient to give 
the reader ſome idea of this ſubject. A circle and a 
{quare are each perfectly regular; a ſquare, however, is 
leſs beautiful than a circle; and the reaſon is, that the 
attention is divided among the ſides and angles of a 
ſquare; whereas the circumference of a circle, being a 
ſingle object, makes one entire impreſhon: And thus 
ſimplicity contributes to beauty. For the ſame reaſon, 
a ſquare is more beautiful than a hexagon or octagon. 
A ſquare is likewiſe more beautiful than a parallelogram, 
becauſe it is more regular and uniform. But this holds 
with reſpe& to intrinftic beauty only; for in many in- 
ſtances, as in the doors and windows of a dwelling-houfe, 
utility turns the ſcales on the ſide of the parallelogram. 


Again, a parallelogram depends, for its beauty, on 


the proportion of its ſides: A great inequality of its 
ſides annihilates ity beauty: Approximation toward e- 
quality hath the ſame effect; for proportion there dege- 
nerates into imperfect uniformity, and the figure appears 
an unſucceſsful attempt toward a ſquare. And hence 
proportion contributes to beauty. 


equilateral triangle yields not to a ſquare in regu- 


larity nor in uniformity of „aud it is more ſimple. 
But an equilateral triangle is leſs beautiful than a ſquare ; 
which. mult be owing to inferiority of order in the poſition 
of its parts; the order ariſing from the equal ie 
of the ſides of ſuch an angle, is more obſcure than the 
paralleliſm of the ſides of a ſquare. And hence order 
contributes to beauty not leſs than ſimplicity, regularity, 


roportion.. 
oiformity is ſingular in one circumſtance, that it is 


apt to diſguſt. by exceſs. A number of things deſtined 
for the ſame uſe, as windows, chairs, Cc. cannot be too 
uniform, But a ſcrupulous uniformity of parts in a large 
garden or field, is far. from being agreeable. 

lor 


In all the works of nature, 


icity makes a capital 


figure. It alſo makes a figure in works of art: Profuſe 
ornament in painting, gardening, or architecture, as well as 
in dreſs or in language, ſhows a mean or corrupted taſte. 
Simplicity in behaviour and manners has an inchanting 
effect, and never fails to gain our affection. Very dit- 
ferent are the artificial manners of modern times. A 
gradual progreſs from ſimplicity to complex forms and 
profuſe ornament, ſcems to be the fate of all the fine 
arts; reſembling behaviour, which ſrom original candor 
and ſimplicity, has degenerated into duplieity of heart 
and artificial refinements. At preſent literary produc- 
tions are crowded with words, epithets, figures : In mu- 
ſic, ſentiment is neglected for the luxury of harmony, 
and for difficult movement, 


With regard to the final cauſe of beauty, one thing is 


evident, that our reliſh of regularity, uniformity, pro- 


portion. 
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portion, order, and ſimplicity contributes greatly to en- 
hance the beauty of the objects that ſurround us, and 
of courſe tends to our happineſs. We may be con- 
firmed in this thought, upon reflecting, that our taſte 
for theſe particulars is not accidental, but uniform and 


univerſal, making a branch of our nature. At the 
ſame time, regularity, uniformity, order, and ſim- 


plicity, contribute, each of them, to readineſs of -ap- 
prehenſion, and enable us to form more diſtin& ideas 
of objects than can be done where theſe particulars are 
wanting. In ſome inſtances, as in animals, propor- 
tion is evidently connected with utility, and is the 
more agreeable on that account. 

Beauty, in many inſtances, promotes induſtry, and 
as it is frequently connected with utility, it proves an 
additional incitement to enrich our fields and improve 
our manufactures. Theſe, however, are but flight 
effects, compared with the connections that are form- 
ed among individuals in ſociety by means of beauty. 
The qualifications of the head and heart are undoubr- 
edly the moſt ſolid and moſt permanent foundations of 

* ſuch connections: But, as external beauty lies more 
in view, and is more obvious to the bulk of mankind 
than the qualities now mentioned, the ſenſe of beauty 
has a more extenſive influence in forming theſe con- 
nections. At any rate, it concurs in an eminent degree 
with mental qualifications, in producing ſocial inter- 
courſe, mutual good-will, and conſequently mutual aid 
and ſupport, which are the life of ſociety. It muſt not 
however be overlooked, that the ſenſe of beauty does 
not tend to advance the intereſts of ſociety, but when 
in a due mean with reſpect to ſtrength. Love, in par- 
ticular, ariſing from a ſenſe of beauty, loſes, when 
exceſhve, its facial character ; the appetite for gratifi- 
cation, prevailing over affection for the beloved ob- 
je&, is ungovernable, and tends violently to its end, 
regardleſs of the miſery that muſt follow. Love, in 
this ſtate, is no longer a ſweet agreeable paſñion; it 
becomes painful, like hunger or thirſt, and produceth 
no happineſs, but in the inſtant of fruition, This ſug- 

geſts an important leſſon, that moderation in our de- 

ſeen and appetites, which firs us for doing our duty, 
contributes at the ſame time the moſt ro happineſs; 
even ſocial paſſions, when moderate, are more plea- 
ſant than when they ſwell beyond proper bounds. 


Beravry, in architecture, painting, and other arts, is 


the harmony and juſtneſs of the whole compoſition 
taken together. 


BEAUVIN, a city of Burgundy, in France, about 15 


miles north of Chalons, in 4 50 E. long. and 475 
8 
BEAUVOIR, a port-town of France, about 25 miles 
ſouth-weſt-of Nants, in 2 W. long. and 47 N. lat. 


- RBEAUVOIS, a city of the iſle of France, about 43 


miles north of Paris, in 2 20' E. long. and 4 300 
N. lat. 

BFC AH, or Bexan, in Hebrew antiquity, a Jewiſh 
coin, equal to 1344 d. of our money. 

BECALM, in a general ſenſe, ſignifies to appeaſe, to 
allay. 

Bcr u, in the ſea language. A ſhip is ſaid to be be- 


(„ 
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. — when there is not a breath of wind to fill the 

ails, 

BECANER, the capital of the territory of Becar in In- 
dia, ſituated on the river Ganges, in 83* E. s. 
and 28 N. lat. 

BECCABUNGA, in botany, the trivial name of a ſpe- 
cies of veronica, See VERONICA. 

BECHICS, medicines deſigned to relieve coughs, be- 
ing the ſame with what we call expedtorants and pec- 
torals, 

BECHIN, a town of Bohemia, in 15 E. long. and 
40 14 N. lat. 

BECKENRIEDT, a town of Switzerland in the can- 
ton of Underwaldt. 

BECZAU, a town of Bohemia, upon the river Topel. 

BED, a machine for ſtretching and compoling the body 
on, for caſe, or ſleep, conſiſting generally of feathers 
incloſed in a ticken caſe. There are varieties of 
beds, as a ſtanding-bed, a ſettee-bed, a tent-bed, a 
truckle-bed, &c. 

Bev of juſtice, in the French cuſtoms, a throne upon 
which tbe king is ſeated when he goes to the parlia- 
ment, The king never holds a bed of juſtice unleſs 
for affairs that concern the ſtate, and then all the offi- 
cers of parliament are cloathed in ſcarlet robes. 

Be of the carriage of a great gun, a thick plank, that 
lies under the piece ; being, as it were, the body of 
the carriage, | 

Bev, in maſonry, a courſe, or range of ſtones ; and the 
joint of the bed is the mortar between two ſtones, 
placed over each other. 

Bev, in gardening, ſquare or oblong pieces of ground, 
in a garden, raiſed a little above the level of the ad- 
joining ground, and wherein they ſow ſeeds, or plant 
roots. | 

Heot-Bep. See HoT-nep. 

Lords of the Bxv-CKamBr, in the Britiſh cuſtoms, ten 
lords who attend in their turns, each a weck; during 
which time they lie in the king's bed-chamber, and 
wait on him when he dines in private. 

BEDAL, a market-town of Yorkſhire, eight miles 
ſouth of Richmond, in 1® 20' W. long. and 54* 20 
N. lat. 

BEDEL. See BrADrx. 

BEDEREPE, a cuſtomary ſervice, by which tenants 
were anciently bound to reap their landlord's corn in 
harveſt-time. — 

BEDFORD, the county-town of Bedfordſhire, ſituated 
on the river Ouſe, about 22 miles ſouth-weſt of Cam- 
bridge, in 20 W. long. and 52 10' N. lat. 

BED-MOULDING, in architecture, a term uſed for 
thoſe members of a corniche, which are placed below 
the coronet ; and now uſually conſiſts of an ogee, 4 
liſt, a large boultine, and another liſt under the co- 
ronet. 

BEDOUINS, in che Arabian cuſtoms, tribes of Arabs, 
who live in tents, and are diſperſed all over Arabia, 
Egypt, and the north of Africa. 

BEDWIN, a borough-town of Wiltſhire, about 18 
miles north-weſt of Saliſbury, in 1 o W. long. and 
51% 25' N. lat. 
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BEE, in zoology. See Aris. 

BERZ-ZATER, in zoology. See Merors. 

BEECH, in botany. See Facus. 

BegEecH-GALLS, hard protuberances found on the leaves 
of the beech, wherein are lodged the maggots of a 
certain fly, | 

BEECH-MAST, the fruit of the beech-tree, ſaid to be 
good for fattening hogs, deer, Gr. 

BxeecH-01L, an oil drawn by expreſſion from the maſt 
of the beech · tree, after it has been ſhelled and pound- 
ed. This oil is very common in Picardy, and uſed 
there, and in other parts of France, inſtead of butter; 
but moſt of thoſe who take a great deal of it, com- 
plain of pains and a heavineſs in the ſtomach. 

BEELE, a kind of _—_ uſed by the miners for ſe- 

© parating the ores from the rocks in which they lie: 
his inſtrument is called a rubber by the miners of 
Cornwall, 

BEER, a common and well-known liquor, made with 
malt and hops. See Bxewino, Oc. 

Beer, among weavers, a term that ſignifies nineteen 
ends of yarn, running all together the whole length of 
the cloth. 

BEeeR-MEASURE. See MraSURE, , 

BEESTING, a term uſed by country-people for the ſirſt 
milk taken from a cow after calving. 

BEET, in botany. See BETA. 

BEETLE, in the hiſtory of inſects. 
nus. 

BeeTLE alſo denotes a wooden inſtrument for driving 
piles, &c. It is likewiſe called a famper, and by 
paviors a rammer. 

BEFORT, a town of Alſace, ſubject to France, and ſi- 
tuated about 15 miles north of Baſil, in 7 E. long. 
and 472 35' N. lat. 

BEG, or Bev, in the Turkiſh affairs. See Ber. 

BEGGAR, one who begs alms. 

BEGHARDI, a certain ſe& of heretics, which aroſe in 
Germany, and in the Low Countries, about the end 
of the 13th century. They made profeſſion of the 
monaſtical life, without obſerving celibacy ; and main- 
tained, that man could become as perfect in this life, 
as he ſhall be in heaven; that every intellectual na- 
ture is of itſelf happy, without the ſuccour of grace; 
and that he who is in this ſtate of perfection ought to 
perform no good works, nor worſhip the hoſt. 

BEGLERBEG, a governor of one of the principal go- 
vernments in the Turkiſh empire. There are two forts 
of beglerbegs : The one have a certain revenue aſſigned 
upon the cities, boroughs, and villages of their 5 
vernment, which they raiſe by power of the commiſhon 
granted to them by the ſultan; the others have a cer- 
tain rent paid by the treaſurer of the grand ſignior. 


See Scara- 


They are become almoſt independent; and have under 


their juriſdiction ſeveral ſangiacs or particular govern- 
ments, and begs, agas, and other officers who obey 
them. 

BEGONIA, in botany, a genus of the polygamia mo- 
nœcia claſs, The hermaphrodite flower has no calix ; 
the corolla has 5 petals ; it has many ſtamina, 20 3 
ſtyli; the male has likewiſe no calix ; the corolla has 
Vor. I. No. 21. 3 
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4 petals ; and has a great number of ſtamina, There 
is but one ſpecies of begonia, viz. the obliqua, a na- 
tive of India. 

BEGUARDI, or BEA RD. See BecnHarDi, 

BEGUINS, congregations of devout young women, who 
maintain themſelves by the work of their hands, lead- 
ing a middle kind of life between the ſecular and re- 
ligious. Theſe ſocieties conſiſt of ſeveral houſes placed 
together in one incloſure, with one or more churches, 
according to the number of beguins. 

There is in every houle a prioreſs, without whoſe 
leave they cannot ſtir out. Their vow is conceived in 
thele terms: I promiſe te be obedient and chaſte, as 
long as I continue in this beguinage. They obſerve 
a three years novitiate before they take the habit, and 
the rector of the pariſh is their ſuperior, but can do 
nothing without the advice of eight beguins. 

They are eſtabliſhed in ſeveral parts of Flanders. 

BEHEADING, a capital puniſhment, inflicted by cut- 
ting off the head with an ax, ſword, &c. 

Among the Romans, beheading was a military pu- 
niſhment, performed at firſt with an ax, but after- 
wards with a ſword, as done at preſent in Holland and 
France. In England the ax is preferred; and in 
Scotland they uſe, for this purpoſe, a machine called 
a maiden. | 

BEHEN, in botany. See Cucvnarvs. 

BEJA, a city of Alentejo, in Portugal, in 8 4o' W. 
long. and 37 55” N. lat. 

BEICHLINGEN, a ciry of Thuringia, in the circle of 
Upper Saxony in Germany, in 11 25 E. long. and 
51* 20' N. lat. 

BEILA, a town of Piedmont in Italy, about thirty-two 
8 north of Turin; E. long. 7 457 and N. 
at. 459. 

BEILSTEIN, a town of the landgraviate of Heſſe 
in Germany, ſituated about 32 miles north of Mentz, 
in 8 E. long. and 50% 30' N. lat. a 

BEIZA, or BTIZAru, in Hebrew antiquity, a word 
ſignifying an egg, was'a certain — in uſe a- 
mong the Jews. The beiza was likewiſe a gold coin, 
weighing forty drachms, among the Perſians, who 
gave out, that Philip of Macedon owed their king 
Darius a thouſand beizaths or golden eggs, for tri- 
bute- money; and that Alexander the Great refuſed 
to pay them, ſaying, that the bird which laid theſe 
eggs was flown into the other world. 

BELAC, a ſmall city of la Marche, in the Lyonnois ; 
E long. 1 15', and N. lat. 46* 15“. 

BELA, in the ſea- language, is to make faſt the ropes 
in their proper places. 

BELC ASTRO, a city of Calabria, in the kingdom of 
Naples, E. long. 19* 15), and N. lat. 29* 15%. 

BELCOE, a town of Areland, fituar*d on Loch-ninny, 
in the county of Farmanagh, and province of Ullter; 
W. long. 8® 6', and N. lat 54 5. 8 

BELEM, a fortreſs on the north fide of the river Ta- 
pus, about three miles weft of Liſbon. | 

BELEMNITES, in natural hiſtory, a ſubſtance con- 
cerning the nature of which there has been much diſ- 
pute. Some maintain it to be a petrificd animal; _ 
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portion, order, and ſimplicity contributes greatly to en- 
hance the beauty of the objects that ſurround us, and 
of courſe tends to our happineſs. We may be con- 
firmed in this thought, upon reflecting, that our taſte 
for theſe particulars is not accidental, but uniform and 
univerſal, making a branch of our nature. At the 
ſame time, regularity, uniformity, order, and ſim- 
plicity, contribute, each of them, to readineſs of -ap- 
prehenſion, and enable us to form more diſtin ideas 
of objects than can be done where theſe particulars are 
wanting. In ſome inſtances, as in animals, propor- 
tion is evidently connected with utility, and is the 
more agreeable on that account. 

Beauty, in many inſtances, promotes induftfy, and 
as it is frequently connected with utility, it proves an 
additional incitement to enrich our fields and improve 
our manufactures. Theſe, however, are but light 
effects, compared with the connections that are form- 
ed among individuals in ſociety by means of beauty. 
The ——— of the head and heart are undoubr- 

edly the moſt ſolid and moſt permanent foundations of 
ſuch connections: But, as external beauty lies more 

in view, and is more obvious to the bulk of mankind 
than the qualities now mentioned, the ſenſe of beauty 
has a more extenſive influence in forming theſe con- 
nections. At any rate, it concurs in an — Tory degree 
with mental qualifications, in producing ſocial inter- 
courſe, mutual good-will, and conſequently mutual aid 
and ſupport, which are the life of ſociety. It muſt not 
however be overlooked, that the ſenſe of beauty does 
not tend to advance the intereſts of ſociety, but when 
in a due mean with reſpec to ſtrength. Love, in par- 
ticular, ariſing from a ſenſe of beauty, loſes, when 
exceſſive, its focal character; the appetite for gratifi- 
cation, prevailing over affection for the beloved ob- 
ject, is ungovernable, and tends violently to its end, 
regardleſs of the miſery that muſt follow. Love, in 
this ſtate, is no longer a ſweet agreeable paſhon ; it 
becomes painful, like hunger or thirſt, and produceth 
no happineſs, bur in the in(tant of fruition, This ſug- 

eſts an important leſſon, that moderation in our de- 
res and appetites, which firs us for doing our duty, 
contributes at the ſame time the molt ro happineſs ; 
even ſocial paſſions, when moderate, are more plea- 

, fant than when they ſwell beyond proper bounds. 

Bravry, in architecture, painting, and other arts, is 
the harmony and juſtneſs of the whole compoſition 
taken together. 

BEAUVIN, a city of Burgundy, in France, about 15 
miles north of Chalons, in 4 50 E. long. and 44? 
N. lat. 

BEAUVOIR, a port-town of France, about 25 miles 
ſouth-weſt of Nants, in 2* W. long. and 47 N. lat. 

BEAUVOIS, a city of the iſle of France, about 43 
miles north of Paris, in 2 20' E. long. and 4* 30' 
N. lat. 

BECAH, or Bexan, in Hebrew antiquity, a Jewiſh 
coin, equal to 1315 d. of our money. 

BECALM, in a general ſenſe, ſignifies to appeaſe, to 
allay. 


Bicak u, in the ſea language. A ſhip is ſaid to be be- 
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_— when there is not a breath of wind to fill the 

ails, 

BECANER, the capital of the territory of Becar in In- 
dia, ſituated on the river Ganges, in 83* E. Es. 
and 28 N. lat. 

BECCABUNGA, in botany, the trivial name of a ſpe · 
cies of veronica. See VERONICA. 

BECHICS, medicines deſigned to relieve coughs, be- 
ing the ſame with what we call expedorants and pec- 
torali. 

BECHIN, a town of Bohemia, in 15 E. long. and 
40 14 N. lat. 

BECKENRIEDT, a town of Switzerland in the can- 
ton of Underwaldt. 

BECZAU, a town of Bohemia, upon the river Topel. 

BED, a machine for ſtretching and compoſing the body 
on, for caſe, or ſleep, conſiſting generally of feathers 
incloſed in a ticken caſe. There are varieties of 
beds, as a ſtanding-bed, a ſettee- bed, a tent-bed, a 
truckle-bed, c. 

Bev of juſtice, in the French cuſtoms, a throne upon 
which the king is ſeated when he goes to the parlia- 
ment, The king never holds a bed of juſtice unleſs 
for affairs that concern the ſtate, and then all the offi- 
cers of parliament are cloathed in ſcarlet robes. 

BED ef the carriage of a great gun, a thick plank, that 
lies under the piece ; being, as it were, the body of 
the carriage. 

Bev, in maſonry, a courſe, or range of ſtones ; and the 
joint of the bed is the mortar between two ſtones, 
placed over each other. 

Bev, in gardening, ſquare or oblong pieces of ground, 
in a garden, raiſed a little above the level of the ad- 
joining ground, and wherein they ſow ſeeds, or plant 
roots. 

Hot-Bep. See Hor-sr b. 

Lordi of the Bxv-CHamBes, in the Britiſh cuſtoms, ten 
lords who attend in their turns, each a week ; during 
which time they lie in the king's bed-chamber, and 
wait on him when he dines in private. 

BEDAL, a market-town of Yorkſhire, eight miles 
ſouth of Richmond, in 1® 20 W. long. and 54 20 
N. lat. 

BEDEL. See BNA Dr. 

BEDEREPE, à cuſtomary ſervice, by which tenants 
were anciently bound to reap their landlord's corn in 
harveſt-time. — 


- BEDFORD, the county- town of Bedfordſhire, ſituated 


on the river Ouſe, about 22 miles ſouth-weſt of Cam- 
bridge, in 20 W. long. and 52% 10' N. lat. 

BED-MOULDING, in architecture, a term uſed for 
thoſe members of a corniche, which are placed below 
the coronet; and now uſually conſiſts of an ogee, 4 
liſt, a large boultine, and another liſt under the co- 
ronet. 

BEDOUINS, in the Arabian cuſtoms, tribes of Arabs, 
who live in tents, and are diſperſed all over Arabia, 
Egypt, and the north of Africa. 

BEDWIN, a borough-town of Wiltſhire, about 18 
miles north-weſt of Saliſbury, in 1 o W. long. and 
5125 N. lat. 

BEE, 
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BEE, in zoology. See Aris. 

Bez-8ATER, in zoology. See Merores. 

BEECH, in botany, See Facvus. 

BeecH-GALLS, hard protuberances found on the leaves 
of the beech, wherein are lodged the. maggots of a 
certain fly, 

BEECH-MAST, the fruit of the beech-tree, ſaid to be 
good for fattening hogs, deer, Ge. 

BxeecH-01L, an oil drawn by expreſſion from the maſt 
of the beech - tree, after it has been ſhelled and pound- 
ed. This oil is very common in Picardy, and uſed 
there, and in other parts of France, inſtead of butter ; 
but moſt of thoſe who take a great deal of it, com- 
plain of pains and a heavineſs in the ſtomach. 

BEELE, a kind of — uſed by the miners for ſe- 

arating the ores from the rocks in which they lie: 
his inſtrument is called a fubber by the miners of 
Cornwall. 

BEER, a common and well-known liquor, made with 
malt and hops. See Bxewino, c. 

Beer, among weavers, a term that ſignifies nineteen 
ends of yarn, running all together the whole length of 
the cloth. 

Beer-MEAYURE, See Mas un. 

BEESTING, a term uſed by country - people for the ſirſt 
milk taken from a cow after calving. 

BEET, in botany. See BETA. 

BEETLE, in the hiſtory of inſets, See Scarxa- 
nus. 

BeeTLE alſo denotes a wooden inſtrument for driving 
piles, &c. It is likewiſe called a famper, and by 
paviors a rammer. 

BEFORT, a town of Alſace, ſubject to France, and ſi- 
tuated about 15 miles north of Baſil, in 7 E. long. 
and 492 35 N. lat, 

BEG, or Bev, in the Turkiſh affairs. See BEV. 

BEGGAR, one who begs alms. 

BEGHARDI, a certain ſect of heretics, which aroſe in 
Germany, and in the Low Countries, about the end 
of the 13th century. They made profeſſion of the 
monaſtical life, without obſerving celibacy; and main- 
tained, that man could become as perfect in this life, 
as he ſhall be in heaven; that every intellectual na- 
ture is of itſelf happy, without the ſuccour of grace; 
and that he who is in this ſtate of perfection ought to 
perform no good works, nor worſhip the hoſt. 

BEGLERBEG, a governor of one of the principal go- 
vernments in the Turkiſh empire. There are two forts 
of beglerbegs : The one have a certain revenue aſſigned 
upon the cities, boroughs, and villages of their $0: 
vernment, which they raiſe by power of the commiſſion 
granted to them by the ſultan; the others have a cer- 
tain rent paid by the treaſurer of the grand fignior, 
They are become almoſt independent ; and have under 
their juriſdiction ſeveral ſangiacs or particular govern- 
ments, and begs, agas, and other officers who obey 
them, 

BEGONIA, in botany, a genus of the polygamia mo- 
nœcia claſs, The hermaphrodite flower has no calix ; 
the corolla has 5 petals ; it has many ſtamina, 20 3 
ſtyli; the male has likewiſe no calix; the corolla has 
Vor. I. No. 21. 3 
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4 petals; and has a great number of ſtamina. There 
is but one ſpecies of begonia, viz. the obliqua, a na- 
tive of India. 

BEGUARDI, or Becxarri., See Becnarni. 

BEGUINS, congregations of devout young women, who 
maintain themſelves by the work of their hands, lead- 
ing a middle kind of life between the ſecular and re- 
ligious. Theſe ſocieties conſiſt of ſeveral houſes placed 
together in one incloſure, with one or more churches, 
according to the number of beguins. 

There is in every houſe a prioreſs, without whoſe 
leave they cannot ſtir out, Their vow is conceived in 
theſe terms: I promiſe to be obedient and chaſte, as 
long as I continue in this beguinage. They obſerve 
a three years novitiate before they take the habit, and 
the rector of the pariſh is their ſuperior, but can do 
nothing without the advice of eight beguins. 

They are eſtabliſhed in ſeveral parts of Flanders. 

BEHEADING, a capital puniſhment, inflicted by cur- 
ting off the head with an ax, ſword, &c. 

Among the Romans, beheading was a military pu- 
niſhment, performed at firſt with an ax, but after- 
wards with a ſword, as done at preſent in Holland and 
France. In England the ax is preferred; and in 
Scotland they uſe, for this purpoſe, a machine called 
a maiden. | 

BEHEN, in botany. See Cucvnarvs. 

BEJA, a city of Alentejo, in Portugal, in 8 4o' W. 
long. and 37 55” N. lat. 

BEICHLINGEN, a city of Thuringia, in the circle of 
Upper Saxony in Germany, in 11 25 E. long. and 
51* 20' N. lat. 

BEILA, a town of Piedmont in Italy, about thirty-two 
8 north of Turin; E. long. 7 45 and N. 
at. 459. 

BEILSTEIN, a town of the landgraviate of Heſſe 
in Germany, ſituated about 32 miles north of Mentz, 
in 8 E. long. and 50 30“ N. lat. 

BEIZA, or BTIIZATu, in Hebrew antiquity, a word 
ſignifying an egg, was a certain — in uſe a- 
mong the Jews. The beiza was likewiſe a gold coin, 
weighing forty drachms, among the Perſians, who 
gave out, that Philip of Macedon owed their king 
Darius a thouſand beizaths or golden eggs, for tri- 
bute- money; and that Alexander the Great refuſed 
to pay them, ſaying, that the bird which laid theſe 
eggs was flown into the other world. 

BELAC, a ſmall city of la Marche, in the Lyonnois ; 
E long. 1 15/, and N. lat. 46* 15. 

BELA, in the ſea-language, is to make faſt the ropes 
in their proper places. 

BELCASTRO, a city of Calabria, in the kingdom of 
Naples, E. long. 17% 15), and N. lat. 29* 15. 

BELCOE, a town of Ireland, fituar*d on Loch-ninny, 
in the county of Farmanagh, and pro\ ince of Uliter; 
W. long. 8* &, and N. lat 54 5. 5 

BELEM, a fortreſs on the north fide of the river Ta- 
gus, about three miles weſt of Liſbon. 

BELEMNITES, in natural hiſtory, a ſubſtance con- 
cerning the nature of which there has been much diſ- 
pute. Some maintain it to be a petrified animal; others 
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will have it to be a foſſil, cc. Linnzus refers the 
belemnites to the claſs of ſhells with ſeverel cells. 
"The ſhape of the bdlemnites is ſometimes conical, 
lometimcs cylindrical ; and they commonly conſiſt of 
a black horny kind of ſubſtance. Their length is from 
two to eight inches; and their diameter from the ſixth 
part of an inch to two or three inches. The inward 
part conſiſts of rays; and there is generally a cell at 
the large end, and a furrow running from top to bot— 
tom, Dr Plo.* 1ays, that when ſcraped or burnt, they 
imell like horn, They are generally hollow abcut an 
inch deep, and filled with gravel. Ther colour 1s 
various; ſome are aſh-coloured, others bluiſh. They 
are commonly found in gravel-pits. See Plate LI. 
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BEL.EZERO, the capital of a province of the ſame 
name, in Ruſſia, ſituated on the ſouth-eaſt ſhore of 
the white lake; E. long. 36*, and N. lat. 60% 50“. 

BELFAST, a port- town of Ireland, in the county of 
Antrim, and province of Uliter; W. long. 6“ 15", 
N. lat. 54 38˙%. 

BELFRY, that part of a ſteeple where bells are hung, 
or the timber frame whereby they are ſupported. 

BELGARDEN, a town of Eaſtern Pomerania, in Ger- 
many, ſubje& to Pruſſia; E. long. 16* 5, and N. 
lat. 54%. 

BELGOROD, the capital of a province of the ſame 
name, in Ruſſia, ſituated almoſt in the middle of that 
empire; E. long. 37%, and N. lat. 5 1 200. 

BrIdoxob is alſo a fortified town of Beſſarabia, in 
Turky, ſituated on the Black- ſca, at the mouth of 
the river Neiſter; E. long. 319, and N. lat. 46* 30. 

BELGRADE, the capital of the province of Servia, 
in European Turky, ſituated on the ſouth fide of the 
Danube, in E. long. 215 20“, and N. lat. 45%. It 
was yielded to the Turks in 1739. 

BELI oculus, in natural hiſtory. Sce OcuLus. 

BELIEF, the aſſent of the mind to the truth of any 
propoſition, See MgTaruysics, 

BELL, a well known machine, ranked by muſicians a- 
mong the muſical inſtruments of percuſhon. 

The metal of which a bell is made, is a compoſition 
of tin and copper, or pewter and copper ; the propor- 
tion of one to the other is almoſt twenty pounds of 
pewter, or twenty-three pounds of un, to one hundred 
weight of copper, 

Bell-metal is prohibited to be imported, as are 
hawk bells, Oc. 

The conſtituent parts of a bell are the body or bar- 
rel, the clapper on the inſide, and the ear or cannon 
on Which it hangs to a large beam of wood, 

Diving Bury, See PxgEUMATICS. 

BeuL-/cundery. See FounDERY. 

BELL-fower, in botany, See CAMPANULA. 

Biiur-weed, in botany, See Jacka. 

BELLADONA, in botany, the trivial name of a ſpe- 
cies of atropa, See ATROPA. 


BELLCLAIRE, a town of Ireland, in the county of 
Sligo, and province of Connaught, about twenty-three 
miles ſourh-welt of Sligo; W. long. 9 5", and N. 
lat. 53" 55 - 
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BELLE. : town in French Flanders, about twelve 
miles north-eaſt of Liſle; E. long. 25 40', N. lat. 


co? 45 . 

BELLENTS, a city of Switzerland, in 99 E. long. 
and 469 N. lat. 

BELLESM, a town of the Orlcanois in France; E. 
long. 40“, N. lat. 38 gc-. 

BELLE M, a town of Burgundy in France, ſituated on 
the frontiers of Savoy, about ſixteen miles north-weſt 
of Chaniberty; E. long. 5 20', N. lat. 45% 40“. 

BELLEVILLE, a town of the Lyonois, in France, 
about nineteen miles north of Lyons; E. long. 4 
4% N. lat. 46 8“. ö 

BELLIDIASTRUM, in botany, a ſynonime of a ſpe- 
cies of doronicum. Sec Doroxicun. 

BELLIDIOIDES, in botany, a ſynonime of a ſpecies 
of chrylanthemum. Sec CyurySANTHEMUM., 

BELLING e hops denotes their opening and expanding 
themſelves. See Hors. 

BELLIS, or Daisv, in botany, a genus of the ſynge- 
neſia polygamia ſuperſſua claſs. The receptacle of the 
bellis is naked and conical; it has no pappus; the ca- 
lix is hemiſpherical, with ſquamæ of an equal ſize; 
and the ſeeds are oval, There are two ſpecies; vis. 
the hortenſis, a native of ſeveral parts of Europe; 
and the perennis, or common daiſy, a native of Bri- 
tain, The leaves of the perennis have a ſubacid tafte, 
and are recommended as vulneraries, and in aſthmas 
and hectic fevers, 

BELLEISLE, an ifland on the coaſt of Britany, in 
France; in 3% W. long. and 34) 20' N. lat. 

BELL1SLE is alſo an iſland of America, on the coaſt of 
New Britain. 

It gives name to the ſtreights which ſeparate New- 
foundland from New Britain; in 58 W. long. and 
529 N. lat. 

BELL ON, a diſtemper common in countries where they 
ſmelt lead ore. It is attended with languor, intole- 
rable pains and ſenſation of gripings in the belly, and 
generally coſtiveneſs. | 

Beaſts, poultry, &c. as well as men, are ſubje& to 
this diſorder : Hence a certain ſpace round the ſmelt- 
ing houſes is called bellon-ground, becauſe it is dan- 
gerous for an animal to feed upon it. 

BELLONARII, in Roman antiquity, the prieſts of Bel- 
lona, who, in honour of that goddeſs, uſed to make 
inciſions in their body; and, after having gathered the 
blood in the palm of their hand, give it to thoſe who 
were partakers of their myſteries. 


 BELLONIA, in botany, a genus of the pentandria mo- 


nogynia claſs, The corolla is rotated; the capſule 
conſiſts of one cell incloſing many ſeeds, There is 
but one ſpecies, viz. the aſpera, a native of America, 


© BELLOWING, among ſportſmen, denotes the noiſc of 


roes in rutting-time. 

BELLOWS, a machine ſo contrived as to expire and 
inſpire the air by turns, by enlarging and contracting 
its capacity, | 

This machine is uſed in chambers and kitchens, in 
2 furnaces, and founderies, to blow up the fire: 
It ſerves alſo for organs and other pneumatic inſtru- 

mente, 
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ments, to give them a proper degree of wu : All theſe It was allo uſed for the biſhop's throne, as well as for 
are of various conſtrudions, according to their diffe- the ambo, See Auso. 


rent purpoſes ; but in general they are compoſed of two 

flat boards, ſometimes of an oval, ſometimes of a tri- 
angular figure: Iwo or more hoops, bent accoiding 
to the figure of the boards, are placed between them; 
a piece of leather, broad in the middle, and narrow 
at buth ends, is nailed on the edges of the boards, 
which it thus unites together; as alſo on the hoops 
which ſeparate the boards, that the leather may the 
eaſier open and fold again; a tube of iron, braſs, or 
copper is faſtened to the undermoſt board, and there 
is a valve within that covers the holes in the under- 
board to keep in the air, 

Each pair of bellows imported is valued in the book 
of rates at three ſhillings and four pence, acd pays 
duty 742; 4. whereof 64:4. is drawn back on expor- 
tation. Sec PXEUMATICS, 

BELLUNA, the capital of the Belluneſe, in the domi- 
nions of Venice, about 40 miles north of Padua; in 
129 40 E. long. and 46* 20' N. lat. 

BELLY, in anatomy, the ſame with what is more uſually 
called abdomen, See p. 256. 

BELOAR, a ſtone, otherwiſe called widuris. See Wi- 
punis. 

BELOMAN CM, a fort of divination by means of arrows, 
practiſed in the eaſt, and — 2 in Arabia. 

Belomancy has been peœt formed different ways, 
whereof one was this: Suppoſe a parcel of arrows, 
eleven or more. of them being put into a bag; theſe 
were afterwards drawn out, and according as they 
were marked or not, they judged of future events. 

BELONE, in ichthyology, the trivial name of a ſpecies 
of eſox. See ESsox. 

BELT, in the military art, a leathern girdie for ſuſtain- 
ing the arms, c. of a ſoldier. 

BeLrTs, in aſtronomy, two zones, or girdics, ſurround- 
ing the body of the planet of Jupiter, more lucid than 
the reſt, and of unequal breadth, 

BELTs, in geography, certain ſtreights between the Ger- 
man ocean and the Baltic, The belts belong to the 
king of Denmark, who exacts a toll from all ſhips 
which paſs through them, excepting thoſe of Sweden, 
which are exempted. . 

BELTURBET, a town of Ireland, in the county of 
Cavan in the province of Ulſter, ſituated upon the ri- 
ver Earn, about eight miles north of Cavan; in 7* 35 
W. long. and 54* 7' N. lat. 

BELTZ, the capital of a palatinate of the ſame name, in 
the province of Red Ruſka, in Poland; in 24* E. long. 

and 50 5 N. lat. 

BELVIDERE, ia the Italian arelutecture, &c. denotes 
either a pavilion on the top of a building, or an artifi- 
cial eminence in a garden; the word literally ſignify- 
ing a fine proſpect. 

BeLviDExt, in geography, the capital of a province of 
the ſame name, on the weſtern coalt of the Morea, in 
22 E. long. and 3?“ N. lat. 

BEMA, in eccleſiaſtical antiquity, denoted the moſt ſa - 
ered part of a church, or that where the altar ſtood. 


BEMBER, a chain of mountains, Cividing India from 
Tartary. 

BEMSTER, a market-town of Dorſetſuire, about 
twelves miles north-welt of Dorcheſter, fituated in 
2 5o' W. long. and 50 45 N. lat, 

BEN, See Bevex. 

Ben of Zadea, à name ſometimes uſed for benzoin. See 
BEenzoix. 

BENAVARRE, or Brxivarx:, a town of Aragon in 
Spain, ſituated in 10 E. long. and 42 5" N lat, 

BENBECULA, one of the weſtern ifles of Scotland. 

BENCALIS, or Baxcatis, See Baxcaulis, 

BENCH, or Baxc, in law. See Baxc. 

Free BexC lignities that eſtate in copyhold-lands, which 
the wife, being eſpouſed a virgin, has, after the de- 
ceaſe of her hutband, for her dower, according to the 
cuſtom of the manor. As to this free-bench, ſeveral 
manors have ſeveral cuſtoms; and in the manors of 
Eaſt and Wett Enbourne, in the county of Berks, and 

other parts of Eogland, there is a cuſtom, that when 
a copyhold tenant dies, the widow ſhall have her free- 
bench in all the deceaſed huſband's lands, whilit ſhe 
lives Gegle and chaſte; but if ſhe commits inconti- 
nency, ſhe ſhall forfeit her eſtate ; Nevertheleſs, upon 
her coming into the court of the manor, riding on a 
black ram, and having his tail in her hand, and at the 
ſame time repeating a form of words preſcribed, the 
ſteward is obliged; by the cuſtom of the manor, to 1c. 
admit her to her free-beuch, 

Widew's Brxcyn, See Wipow. 

Amiable Bic. See AmiABLE. | 

BENCHERS, in the inos of court, the ſenior members 
of the ſociety, who are inveſted with the government 
thereof. 

BENCOOLEN, a town and fort on the ſouth welt 
coaſt of Sumatra, belonging to the E. India company, 
from whence great quantities of pepper ate imported. 
It is ftuared in 101® E. long. and 4 S. lat. 

REND, in heraldry, one of the nine honourable ordi- 
naries, containing a third part of the field when char- 
ged, and a fifth when plain, It is ſometimes, like other 
ordinaries, indented, ingrailed, Sc. and is either dex- 
ter or ſiniſter. 

Bexv dexter is formed by two lines drawn from the up- 
per pou of the ſhield on the right, to the lower part 
of the left, diagonally. Ir is ſuppoſed to repreſent a 
ſhoulder-belt, or a ſcarf, when worn over the ſhoulder. 
See Plate LI. fig. 11. 

Bzxp rde. is that which comes from the left ſide of the 
ſhield to the right: This the French heralds call a barre, 

In Bund, is when any things, borne in arms, are placed 
obliquely from the upper corner to the oppoſite lower, 
as the bend lies, 

Parti per BERND, Point. in Bib, Sc. Seo Parr: 
and Point, 92 84 ? 
BENDER, a town of Beſſarabia, in European Turky, 
ſituated on the river Neilter, in 29* E. long, and 40% 

40 N. lat. 
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BENDERICK, a ſea- port town, ſituated on the Perſian 


ulf. 

BENDIDIA, a feſtival, not unlike the Bacchanalia, ce- 
lebrated by the Athenians in honour of Diana, 

BENDING, in a general ſenſe, the reducing a ſtraight 
body into a curve, or giving it a crooked form, 

The bending of timber-boards, &c. is effected by 
means of heat, whereby their fibres are ſo relaxed 
that you may bend them into any figure, 

BexpinG, in the ſea-language, the tying two ropes or 

cables together: Thus they ſay, bend the cable, that 
is, make it faſt to the ring of the anchor; bend the 
ail, make it faſt to the yard. 

BENDITTO, a town of the Mantuan in Italy, ſituated 
near the ſouth ſhore of the river Po, about twelve 
miles ſouth-eaſt of Mantua, in 11* 20 E. long. and 

45? N. lat. 

BENDLET, in heraldry, the ſame with cottice. See 
CoTTiCe. 

BENDS, in a ſhip, the ſame with what is called wails, 
or wales; the outmoſt timbers of a ſhip's fide, on 
which men ſet their feet in climbing up. They are 
reckoned from the water, and are called the ſirſt, ſe- 


cond, or third bend. They are the chief (trength of 


a ſhip's ſides, and have the beams, knees, and foot- 
hooks bolted to them. 

BENDY, in heraldry, is the field divided into four, fix, 
or more parts, diagonally, and varying in metal and 
colour, 

The general cuſtom of England is 20 make an even 
number, but in other countries they regard it not, whe- 
ther even or odd, See Plate LI. fig. 12. 

Counter BEN is uſed by the French, to expreſs what 
we ordinarily call bendy of ſix per bend ſiniſter, coun- 
terchanged. 

Barry Bendy. See BAARRY. 

Paly BRNDY. See Pal. 

BENE, or Dr ENI ES8E. See De BENE E888. 

BENCAPED, among ſailors. A ſhip is ſaid to be ben- 
caped when the water does not flow high enough to 
bring her off the ground, out of the dock, or over 
the bar. 

BENEDICITE, among eccleſiaſtical writers, an appella- 
tion given to the ſong of the three children in the fiery 
furnace, on account of its beginning with the word 
benedicite. 

BENEDICTINS, in church-hiſtory, an order of monks, 
who profeſs to follow the rules of St. Benedict. 

The benedictins, being thoſe only that are proper- 
ly called monks, wear a looſe black gown, with large 
wide fleeves, and a capuche, or cowl, on their heads, 
ending in a point behind. In the canon law, they are 
ſtyled black friers, from the colour of their habit. 

The rules of St Benedict, as obſerved by the Eng- 
liſh monks before the diſſolution of the monaſteries, 
were as follows: They were obliged to perform their 
devotions ſeven times in twenty four hours, the whole 
circle of which devotions had a reſpe& to the paſſion 
and death of Chriſt : 'They were obliged always to go 
twe and two together: Every day in lent they were 


obliged to faſt till ſix in the evening, and abated of 
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their uſual time of ſleeping and eating; but they were 
not allowed to practiſe any voluntary auſterity without 
leave of their ſuperior : They never converſed in their 
refectory at meals, but were obliged to attend to the 
reading of the ſcriptures : They all flept in the ſame 
dormitory, but not two in a bed; they lay in their 
cloaths: For ſmall faults they were ſhut out from 
meals; for greater, they were debarrcd religious com- 
merce, and excluded from the chapel; and as to in- 
corrigible offenders, they were excluded from the mo- 
naſteries. Every monk had two coats, two cowls, a 
table-book, a knife, a needle, and a handkerchief ; 
and the furniture of their bed was a mat, a blanket, a 
rug, and a pillow. 

BENEDICTION, or Bress1nc. The Hebrews, un- 
der this name, underſtand the preſent uſually ſent from 
one friend to another, as alſo the bleſſing conferred by 
the patriarchs, on their death-beds, upon their children. 

The privilege of benediction was one of thoſe early 
inſtances of honour and reſpect paid to biſhops in the 
primitive church. The cuſtom of bowing the head to 
them, and receiving their bleſſings, was become univer- 
ſal. In the weſtern churches there was anciently a kind 
of benediction which followed the Lord's prayer; 
and after the communion, the people were diſmiſſed 
with a benediction. 

BENEDICTUS, among phyſicians, an epithet given to 
ſeveral medicines, on account of their lenitive quali- 
ties; thus we meet with aqua benedicta, benedictum 
laxativum, vinum benedittum, &c. 

BENEDITTO Sacco. See Sacco. 

BENEFICE, in an eccleſiaſtical ſenſe, a church endowed 
with a revenue for the performance of divine ſervice ; 
or the revenue itſelf aſſigned to an eccleſiaſtical per- 
ſon, by way of (tipend, for the ſervice he is to do 
that church, 

All church-preferments, except biſhoprics, are called 
benefices; and all benefices are, by the canoniſts, 
ſometimes ſtyled dignities : But we now ordinarily di- 
ſtinguiſh berween benefice and dignity, applying dignity 
to biſhoprics, deanries, archdeaconries, and preben- 
daries; and benefice to parſonages, vicarages, and 
donatives. 

Beneſices are divided by the canoniſts into ſimple 
and ſacerdotal: In the firſt there is no obligation but 
to read prayers, ſing, c., ſuch are canonries, cha- 
plainſhips, chantries, &c.: The ſecond are charged with 
the cure of fouls, or the direction and guidance of 
conſciences ; ſuch are vicarages, reQories, &c. 

The Romaniſts again diſtinguiſh benefices into re- 
gular and ſecular. 

Regular or titular beneſices are thoſe held by a reli- 
gious, or a regular, who has made profeſſion of ſome 
religious order; ſuch are abbeys, priories, conven- 
tuals, &c.; or rather, a regular beneſice is that which 
cannot be conferred on any but a religious, cith 1 by 
its foundation, by the inſtitution of ſome ſuperior, or 
by preſcription: For preſcription, forty years poſleſ- 
ſion by a religious makes the bencfice regular. 

Secular benefices are only ſuch as are to be given to 
ſecular prieſts, 1. e. to ſuch as live in the world, and 

are 
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are not engaged in any monaſtic order. All benefices 

are reputed ſecular, till the contrary is made to a 

pear. They are called ſecular benefices, becauſe h 

by ſeculars ; of which kind are almoſt all cures, 

BENEFIT V/ Clergy. Sec CutnGy. 

BENESCHAW, the name of two towns; the one in the 
kingdom of Bohemia, and the other in Sileſia. 

BENEVENTE, a town of Leon, in Spain, fituated on 
the river Eſta, about 4o miles ſouth of the city of Leon, 
in 6* W. long. and 42 10' N. lat. 

BENEVENTO, the capital of the Farther Principate, 
in the kingdom of Naples, about 34 miles north-caſt 
of the city of Naples; ſituated in 15 30 E. long. and 

1* 15 N. lat. 

BENEVOLENCE, in morals, ſigniſies the love of man- 
kind in general, accompanied with a deſire to promote 
their happineſs. See Morars. 

BExEVOLENTIA regis habenda is the ancient form of 
purchaſing the king's pardon and favour, on ſubmiſhon, 
in order to be reſtored to place, title, or eſtate. 

BENFIELD, a town of Alſace, in Germany, about 15 
miles ſouth of Straſburg ; ſituated in 7 3o' E. long, 
and 4825 N. lat. ö 

BENGA, one of the Molucca iſlands. See Morucca. 

BENGAL, the moſt eaſterly province of the Mogul's 
empire, lying at the bottom of a large bay, which 
takes its name from this province, : 

It is one of the molt fertile provinces in India, be- 
ing yearly overflowed by the Ganges, as Egypt is by 


the Nile ; 

BENGUELA, a kingdom u the weſtern coaſt of 
Africa between Angola and Jaga. It is alſo the name 
of the capiral of that kingdom, 

BENJAMIN, the ſame with benzoin. See Bexzo1w, 

BEN JAR, the moſt conſiderable river of the iſland Bor- 
neo, which, ariſing near the middle of that iſland, runs 
ſouthwards, and falls into the great South Sea. 

BENIN, the capital of a country of the ſame name, on 
the _ of Guinea; ſituated in 5 E. long. and 7 

N. lat. 

BENSHEIM, a town of Germany, ſituated on the eaſt - 
fide of the river Rhine, about 10 miles calt of Worms, 
in 8 30' E. long. and 49* 40 N. lat. 

BENTHEIM, the capital of a county of the ſame name, 
in the circle of Weſtphalia; ſituated in 7 15 E. long. 
and 52% 25' N. lat. 

BENTIVOGLIO, a town in the territory of Bologna, 
in Italy, about 10 miles north of that city, ſituated in 
12* E. long. and 44* 30'N. lat. 

BENZOIN, ia materia medica, a concrete reſinous juice, 
obtained from a large tree growing naturally in both 
the Indies. The reſin is brought from the Eaſt Indies in 
large maſſes, compoſed of white and hght-brown pieces, 
with yellowiſh fpecks: It eafily breaks berwixt the 
hands. That which is whiteſt is moſt eſteemed, Ir 
has very little taſte ; but its ſmell is very fragrant and 
agrecable, eſpecially when heated. The principal uſe 
ot benzoin is in perfumes, and as a coſmetic; and en- 
ters in ſubſtance only into one officinal compoſition, 
the balſemum rranmaticum. But its flowers, which is 
a white ſaline concrete obtained by committing it to 

Vor. I. No. 23. 
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the fire in proper veſſels, are recommended þn difor- 


ders of the breaſt; and in this intention they ate made 
an ingredient in the paregoric elixir, pectoral elixir, 
and pills, and in the troches of fulphur. 

BERAMS, a coarſe cloth, all made with cotton-thread, 
which comes from the Ealt Indies, and particularly 
from Surat 

BERAR, an inland province of India, on this fide the 
Ganges, lying weſtward of Orixa. 

BERAUN, a town of Bohemia, fituated in 14 E. long. 
and 50% 2' N lat. 

BERAY, a town of Normandy, in France, ſituated in 
10 20' W. long. and 49 6 N. lat. 

BERBERII, the Pars v, in medicine. Sce Parsyr. * 

BERBERIS, ia botany, a genus of the hexandria mo- 
nogynia claſs. The calix conſiſts of ſix leaves or pieces; 
the petals are fix, with two glands at the ungues; it 
has no ſtylus; and the berry contains two ſeeds, There 
are two ſpecies, viz. the vulgaris, or barberry or pip- 
peridge-buſh, a native of Britain; and the cretica, a 
native of Candia. The inner bark, which is bitter, 
is ſaid to be of uſe in the jaundice. The berries, 
which are gratefully acid, have been given with ſuc- 
ceſs in bilious fluxes, and diſeaſes proceeding from 
heat, acrimony, or thinneſs of the juices, 

BERCHEROIT, or Bs«xotrrs, a weight uſed at Arch- 
angel, and in all the Ruſhan dominions, to weigh ſuch 
merchandizes as are heavy and bulky : It weighs about 
264 pounds Engliſh avoirdupois weight. 

BERENGARIANS, a religious {ct of the XIth cen- 
tury, which adhered to the opinion of Berengarius, 
who, even in thoſe days, ſtrenuouſly aſſerted, that the 
bread and wine in the Lord's ſupper is not really and 
efſentially, but only figuratively, changed into the 
body and blood of Chrill, 

BERENICE, a port town of Egypt, now called Suez. 

BenxenicE's AAA, coma Berenices, See Con. 

BERE-REGIS, a market-rown in Dorſetſhite, about 
10 miles north - eaſt of Dorcheſter, in 2® 20' W. long. 
and 530% 40' N. lat. 

BERESOWA. a town of Maſcovy, in Samogitia, ſitu- 
ared upon the river Oby, 

BERG, a dutchy of Weltphalia, in Germany, lying on 
the eaſtern ſhore of the river Rhine, which ſeparates 
it from Cologne. 

Bras of Sr. Win, See Winona. 

BERG AMO, a town in the territories of Venice, in 
Italy, about 25 miles north-ealt of Milan in 10% E. 
long. and 45* 40' N. lat. 

BERGAMOT, the name of a fragrant eſſence extracted 
from a fruit which is produced by ingrafting a branch 
of a lemon-tree upon the ſtock of a bergamor-pear, It 
is alſo the denomination of a coarſe tapeſtry, manu- 
factured with flocks of filk, wool, cotton, hemp, ox, 
cow, or goats hair, and ſuppoſed to be invented by the 
people of Bergamo. 

BERGAS, a town of European Tarky, in Romania, in 
28% E long. and 41© 17' N. lat, 

BERCGEN, the capital of a province of the ſame name, 
ia Norway : It is a conſiderable port-town on the Ger- 
man ocean, in 6* E. long and 60 N. lat. 
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BERGEN is alſo the name of the capital of the iſle of Ru- 


gen, on the coaſt of Pomerania, in 140 E. long. and 
549 15 N. lat. 

BE®GEN-0P-ZOOM, a fortified town of Dutch Brabant, 
about 20 miles north of Antwerp, in 455 E. long. 
and 519 30 N. lat. 

BERGERACK, a city of Guienne in France, ſitu- 
uated on the river Dordonne, about 4o miles eait of 

Bourdeaux, in 20 E. long. and 44 55 N. lat. 

BERG- GRUEN, a kind of green ochre, uſed in paint- 


in 

BERGHMOT, an aſſembly, or court, held upon a hill 
in Derbyſhire, for deciding controverſies among the 
miners. 

BERGZABERN, a town of Lower Alſace, about five 
miles ſouth of Landau, in 8 E. long. and 495 N. 
lat. It is ſubject to France. 

BERKSHIRE, a county in England, lying on the ſouth 
fide of the river Thames, oppoſite to Oxfordſhire and 
Buckinghamſhire. Ir gives the title of earl ro a branch 
of the Howard family. 

BERLIN, the capital of the king of Pruſha's dominions 
in Germany, ſituated on the river Spree, in the mar- 
quiſate of Brandenburg; in 14* E. long. and 52 30' 
N. lat. 

Beavis alſo the name of a kind of chariot, ſo called 
trom the city of Berlin. 

BERME, in fortification, a ſpace of ground left at the 
foot of the rampart, on the ſide next the country, de- 
ſigned to receive the ruins of the rampart, and —— 
their filling up the foſſe. It is ſometimes paliſadoed, 
for the more ſecurity; and in Holland it is generally 
planted with a quick-ſet hedge. It is alſo called i- 
ziere, relais, foreland, retraite, pais de ſour is, &c. 

BERMUDA-ISLANDS, a cluſter of very ſmall iſlands, 
in the Atlantic ocean, lying almoſt in the ſhape of a 
ſhepherd's hook, in 659 W. long, and 32 30' N. lat. 

BERMUDIANA, in botany, a ſynonime of the ixia. 
See Ix14. 

BERN, a town of Bohemia, about 1 5 miles weſt of Prague, 
in 14 E. long. and 50 N. lat. 5 

BAV is alſo the name of a city and canton in Switzer- 
land; the former being ſituated in 7 20' E. long. and 

N. lat. : 
The Canton of Bern is by far the moſt extenſive 
and powerful of all Switzerland : Their government is 
ariſtocratical, and their religion proteſtant, according 
to the Preſbyterian form. 

BERNARDIA, in botany, a ſynonime of the adelia. 
See Abri. ; 

BERNARDINES, an order of monks, founded by Ro- 
bert abbot of Moleme, and reformed by St. Bernard. 
They wear a white robe with a black ſcapulary ; and 
when they officiate they are cloathed with a large gown 
which is all white, and hath great ſleeves, with a 
hood of the ſame colour. 

BERNAW, the name of three towns in Germany, one 
in the electorate of Brandenburg, another in the bi- 

| ſhopric of Ratiſbon, and the third in the Upper Pa- 
latinate. 

BERNBURG, a town of Anhalt, in the circle of Upper 

Saxon), ſituated in 12% 20 E. long. and 51% 50 N. lat, 
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BERNERA, one of the weſtern iſles of Scotland, lying 
in lat. 56 48“. 

BERNICOLA, in ornithology, the trivial name of a 
ſpecies of anas. See Ax s. 

BERNICLE, in zoology. Se Leras. 

BERRY. Sce Bacca, 

BER, in geography, a territory of the Orleanois, ha- 
_ Tourain on the welt, and the Nivernois on the 
eaſt. 

BErxRY-PoINT, a cape at the entrance of Torbay in 
Devonſhire 

BERSELLO, or BxestsLLo, a town of the Modeneſe, 
in Italy, ſituated on the river Po, about 14 miles north- 
eaſt of Parma; in 11 E. long. and 44 40 N. lat. 

BERTH, or Bixru, among ſailors. See BirTH. 

BERTRAND, or Sr. BexTranD, a city of Gaſcony, 
in France, ſituated on the river Garonne, abomi 45 

miles ſouth of Tolouſe, in 30 E. long. and 4315 
N. lat. 

BERVY, a ſea- port town and borough of Scotland, ſi- 
tuated on the German ocean, about 22 miles ſouth- 
welt of Aberdeen, in 205 W. long. and 56 50 N. lat. 

BERWICK, a borough- town on the borders of England 
and Scotland. ſituated on the north fide of the river 
Tweed, in 1 0 W. long. and 55 30“ N. lat. It 
ſends two members to parliament. 

North-Berwick, a town of Scotland, fituated at the 
entrance of the frith of Forth, about 17 miles eaſt of 
Edinburgh, in 227“ W. long. and 56 5 N. lat. 

BERYL, in natural hiſtory, called by our lapidarics 
aqua marina, is a pellucid gem of a bluiſh green co- 
lour, found in the Eaſt Indies and about the gold mines 
of Peru: We have alſo ſome from Sileſia, but what 
are brought from thence are oftener coloured cryſtals 
than real beryls; and when they arc genuine, they are 
greatly inferior both in hardneſs and faire to the ori- 
ental and Peruvian kinds. 

The beryl, like moſt other „is met with both 
in the pebble and columnar form, but in the latter 
moſt frequently. In the pebble form it uſually ap- 

ears of a roundiſh but flatted figure, and commonly 

ull of ſmall flat faces, — hs diſpoſed. In the 
columnar or cryſtalline form it always conſiſts of hex- 
angular columns, terminated by hexangular pyramids. 
It never receives any admixture of colour into it, nor 
loſes the blue and green, but has its genuine tinge in 
the degrees from a very deep and duſky to the paleſt 
imaginable of the hue of ſea-water. 

e beryl, in its perfect ſtate, approaches to the 
hardneſs of the granet, but it is often ſofter; and its 
ſize is from that of a ſmall tare to that of a pea, a 
a horſe-bean, or even a walnut, It may be counter- 
feited by reducing burnt copper to an impalpable pow- 
der, and melting it with cryſtalline glaſs or calcined 
2 in the proportion of one dram to a pound of 
glaſs. 

Ber yL=cry/al, in natural hiſtory, a ſpec es of what Dr 
Hill calls e/ljpomacrofly/a, or imperfect cryltals, is of 
an extreme pure, clear, and equal rexture, and ſcarce 
ever ſubje& to the lighteſt films or blemiſhes. It is 


ever conſtant to the peculiarity of its figure, which is 
fender colump, remarkably taper- 
ing 


that of a long and 
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ing towards the top, and very irregularly he angular. 
It is of a very hne tranſparence, and naturally of a 
pale brown; and carries ſo evident marks of diſtinction 
from all brown cryſtals, that our lapidaries call it, by 
way of eminence, the bery/-cry/tal, or ſimply the beryl. 


BES, or Bess1s, in Roman antiquity, two thirds of 


the as. See As. 

Bas alſo denotes two thirds of the jugerum. See Ju- 
GERUM., 

BESAILE, ſignifies the father of a grand-father, 

BE$A1LE, in law, a writ that lies where the great-grand- 
father was ſeiſed in fee of any lands, Cc. at the time 
of his death; and after his deceaſe, a ſtranger enters 
thereon, the ſame day, and keeps out the heir, 

BESANCON, the capital of Franche Comte in France, 
ſituated in 60 E. long. and 47* 20' N. lat. 

BES ANT, or BezaxrT, a coin of pure gold, of an un- 
certain value, ſtruck at Byzantium, in the time of the 
Chriſtian emperors ; from hence the gold offered by 
the king at the altar, is called beſant or bi/ant. 

Bx$axTs, in heraldry, round pieces of gold, without 
any ſtamp, frequently borne in coats of arms. See 
Plate LI. fig. 14. 

BESIERS, a city of lower Languedoc in France, about 
two miles north of the Mediterranean, and fifteen 
north-eaſt of Narbonne, in 3* E. long. and 43* 25" 
N. lat, 

BESLERIA, in botany, a genus of the didynamia an- 
gioſpermia claſs. The calix is divided into five parts; 
and the berry globular, and contains many ſeeds. The 
ſpecies are three, viz. the melittifolia, the Jutea, and 
the criſtata, all natives of America. 

BESORCH, a coin of tin, or ſome alloyed metal, cur- 
_ at Ormus, at the the rate of n parts of a farthing 

erling. 

BESSARABIA, a province of Turky in Europe, lying 
about the ſeveral mouths of the Danube. 

BESSIS. See Bus. 

BESSY, one of the Molucca iſtands, ſituated in the In- 
dian ocean, in 1® 50 S. lat. 

BESTAIL, or BzsT1ar, in ancient ſtatutes, all kinds 
of beaſts, or cattle, eſpecially thoſe purveycd for the 
king's proviſion. 

BESTIARII, in Roman antiquity, ſuch as fought againſt 
beaſts, or thoſe who were expoſed to them by ſentence 
of the law. There were four kinds of beſtiarii ; the 
firit were thoſe who made a trade of it, and fought for 
money; the ſecond were ſuch young men as, to ſhew 
their ſtrength and dexterity in managing their arms, 
fought againſt beaſts ; the third kind was, where ſeve- 
ral beſtiarii were let looſe at once, well armed, againſt 
a number of beaſts; and the fourth kind were thoſe 
condemned to the beaſts, conſiſting either of enemies 
taken priſoners in_war, or as being flaves, and guilty 
of ſome enormous crime; thoſe were all expoſed na- 

| ked, and without defence. 

BESTRICIA, a city of Tranſylvania, remarkable for 
the gold mines near it; it is ſituated in 229 E. long. 
and 48* N. lat. 

BETA, the beet, in botany, a genus of the pentandria 
digynia claſs, The calix has four leaves; it has no 


* 
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corolla; the ſeeds are ſhaped like kidneys, and are fitv- 
ated within the baſe of the calix. There are two ſpe- 
cies, viz. the maritima or ſea-beet, a native of Bri- 
tain; and the vulgaris or green beet of Bauhinus, 


SET 


which is chiefly cultivated for culinary uſe. Decoc- 
tions of the re fog looſen the belly ; and hence have 
been ranked among the emolhent herbs. The juice 
expreſſed from the roots is a powerful errhine, 

BETANCOS, a city of Gallicia in Spain, in 8 50' 
W. long. and 43* 15 N. lat. 

BETAW. See Berus. 

BETEL, or BertLE, in botany, the trivial name of a 
ſpecies of piper. See Pires. 

BETELFAGUI, a town of Afabia Felix, about thir- 
ty-five leagues from Mocha. - 

BETHLEHEM, once a flouriſhing city of Paleſtine, 
but now only a poor village, is ſtill much frequented, 
as being the place of our Saviour's birth; it is ſitu- 
ated in 36 E. long. and 31 30 N. lat. 

BETHLEHEM is alſo the name of a town of Brabant, in 
the Auſtrian Netherlands, about two miles north of 
Louvain, ſituated in 4% 35 E. long. and 51 N. lat. 

BETHLEHEMITES, in church-hiſtory, a religious 
order, called alſo ftar-bearers, becauſe they were di- 
ſtinguiſhed by a red ſtar with five rays, which they 
wore on their breaſt, in memory of the ſtar that ap- 

ared to the wiſe men, and conducted them to Beth- 
chem. 

BETHUNE, a liule fortified town of Artois, in the 
French Netherlands, about thirteen miles north of 
_ ſituated in 2 35 E. long. and 509 327 

. lat. 

BETLIS, a city in the north of Curdiſtan, ſituated on 
a ſteep rock, at the ſouth end of the lake Van, on the 
frontiers of Perſia and Turky, in 45* E. long. and 
and 37 30' N. lat. 

BETON, in botany, the Engliſh name of the betoni- 
ca, and of ſeveral ſpecies of veronica. See Bxronica 
and VERONICA, 

r » among civilians, the ſame with 
e uais. ? 

BETUE, or BzTtaw, a terriory in Dutch Guelderland, 
berween the rivers Macſe and Lech, ſuppoſed to be 
the ancient Batavia. 

BETULA, or B1xcn-tree, in botany, a genus of the 
moncecia tetrandria claſs. The calix of the male flower 
has but one trifid leaf, and incloſes three flowers; the co- 
rolla conſiſts likewiſe of one leaf cut into four ſegments. 
The calix of the female is triſid, and incloſes two 
flowers; And the ſeed is membranous, and alated on 
each fide, The ſpecies are five, viz, the alba or 
birch-tree, a native of Britain; the nigra, and lenta, 
both natives of America; the nana, a native of Lap- 
land, Ruſha, and Sweden; and the alnus, likewiſe a 
native of Lapland. The bark of the alba, or common 
birch- tree, is a highly inflammable ſubſtance ; but its 
medical virtues are little known, Upon boring the 
trunk in the the beginning of ſpring, a {weeriſh juice 
iſſues forth in great quantitics ; one branch will bleed 
an Engliſh gallon or more in a day. This juice is 
clicfly recommended in ſcorbutic diforders, and other 


1 
foulneſſes of the blood: Its moſt ſenſible effect is to 


promote the urinary diſcharge. 

BEVLECUM, a town of Brabant in the Auſtrian Ne- 
the lands, about ſeven miles ſouth of Louvain, ſituated 
i: 4% 45” E. long. and 50% 45 N. lat. | 

BEVEL, among maſons, carpenters, Cc. a kind of 

ſquare, one leg whereof is frequently crooked, ac- 
cording to the ſweep of an arch or vault, It is 
moveable on a centre, and ſo may be ſet to any 
angle. 

BeverL-argle, any other angle beſides thoſe of ninety or 

- forty-five degrees, See ANGLE. 

BEVELAND, the name of two iſlands, in the pro- 
vince of Zealand, in the United Netherlands. 

The are called North and South Beveland; and lie 
between the eaſtern and weſtern branches of the 
Scheld. b 

BEVERLY, a borough town of Yorkſhire, about ſeven 
miles north of Hull, in 12“ W. long. and 530 50“ 

N. lat. It ſends two members to parliament. 

BEVILE, in heraldry, a thing broken or opening like a 

carpenter's rule: Thus we lay, he beareth argent, a 

chief bevile, vert, by the name of berverlis, See 

Plate LI. fig. 13. 

"BEUTHEN, the name of two towns in Sileſia, one of 
which is famous for a ſilver mine. | 

BEWDLEY, a borough-town of Worceſterſhire, ſitu- 
ated on the river Severn, about twelve miles north of 

_ Worceſter, in 29 20 W. long. and 529 25' N. lat. 
It ſends only one member to parliament. 

BEWITS, in falconry, pieces of leather, to which a 
hawk's bells are taſtened, and buttoned to his legs. 
BEXOQUILLO, a name ſometimes given to the white 

ipecacuanha, 

BEY, among the Turks, ſignifies a governor of a coun- 
try or town, The Turks write it begh, or bet, but 
pronounce & bey. 

This word is particularly applied to a lord of a ban- 
ner, whom, in the ſame language, they call . roud 
ef or bey Every province in | urky is divided into 
ſeven ſangiacs, or banners, each of which qualites a 
bey; and theſe are all commanded by the governor of 
the province, whom they alſo call begler-beg, that is, 
lord of all the beghs or beys of the province: Theſe 
beys are much the ſame as bannerets were formerly in 
England. 

Bey of Tunit, the ſame with the dey of Algiers, is the 
prince or king of that kingdom. 

BEY LAN, a town of Syria, upon the road from Aleppo 
ro Conſtantinople. 

BEZ.ANS, cotton cloths, which come from Bengal; 
tome are white, and others (tripped with ſeveral co- 
lours, 

BEZANTLER, the branch of a dcer's horns next be- 
low the brow-antler. 

BEZOAR, in natural hiſtory, is a ſtony concretion 
found in the ſtomach of ſeveral animals of the goat 
kin), Ir is compoſed of concentrical coats ſur round- 


ing each other, with a ſmall cavity in. the middle, con- 
taining a bit ct wood, ſtraw, hair, or the like ſub- 
ſtances. 
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There are two kinds of bezoar. The firſt, which is 
brought from Perſia and the Eaſt Indies, is found in 
the ſtomach of the gapra bezoardica, and eſteemed by 
phyſicians to be the beit. It is called oriental bezrar, 
and is of a ſhining dark-green or olive-colour, and has 
an even ſmooth ſurface. On removing the outer coat, 
that which lies underneath is likewiſe ſmooth and ſhi- 
ning. It is generally leſs than a walnut. 

The fecond kind, called eccidental bezoar, is 
brought from the Spaniſh Weſt Indies, has a rough 
ſurface, and leſs of a green colour than the oriental. 
It is likewiſe much heavier, more brittle, and of a 
looſer texture; the coats are thicker, and, on break- 
ing, exhibits a number of ſtriæ curiouſly interwoven. 
The occidental is generally larger than à walnut, and 
ſometimes as big as a gooſe - egg. 

The great value of this ſtone in Perſia and the Eaft, 
and the little uſe it is found to be of in Europe, has 
made many ſuſpect that the true kind is never brought 
to us, Many of them are indeed evidently made by 
art, The uſual mark to diſtinguiſh its being of a good 
quality, is its ſtriking a deep green colour on white 
paper that has been rubbed with chalk. But it is of 
ittle importance to ſay much on this ſubject. The 
ſtone is nothing more than a morbid concretion, much 
of the ſame nature with the human calculus, of ro 
ſmell or taſte, indigeſtible in the ſtomach of the animal 
in which it is found, and ſcarce capable of being ated 
upon by any of the juices of the human body ; and, 
notwithſtanding its many boaſted virtues, it cannot be 
conſidered in any other light than as an abſorbent of 
the weakelt kind.. However, bezoar, on account of 
its high price, if it ſerves no other purpoſe, is of an 
excellent uſe in the apothecaries bill. 

BEZOARDIC, an appellation given to whatever par- 
takes of the nature of bezoar; alſo to compound me- 
dicines whereof bezoar makes an ingredient. 

BIA, in commerce, a name given by the Siameſe to 
thoſe ſmall ſhells which are called cowries throughout 
almoſt all the other parts of the Eaſt Indies, See 
CowR1Es, 

BIAFAR, a kingdom of Africa in Negritia, bounded 
on the Weſt by the kingdom of Benin, on the north 
by that of Medra, and on the eaſt and fouth by the 
kingdom of Mujac. 

BIALOGOROD, a town of Beſſarabia, upon the Nie- 
ſter. It is likewiſe called Akerman; E. long. 32% 

- 20', N. lat. 469 240 

BIALGRODKEO, the capital of the Ukraine, ſituated 
upon the river Pnetz. 

BIARU, a cape on the north-eaſt part of the iſland of 
Macaſſar, in th- Indian Ocean. 

BIAS, or Biass, in a general ſenſe, the inclination or 
bent of a perſon's mind to one thing more than an- 
other. It alſo ſignifies the lead or weight put into a 
bowl, that draws or turns the courſe of it any way to 
which the bias looks. 

BIATHANATI, the ſame with ſuicides, or ele, de ſe. 

BIBERSRERG, a town of Upper Hungiry, fifteen 
miles north of Preſburg; E. long. 1 3% and N. 


lat. 439 35. 
biBI0, 
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BIBIO, in zoology, the trivial name of a ſpecies of ti - 
pula. See Trevra. ; 
BIBITORY muſcle, the ſame with the adductor oculi. 
See ADDUCTOR, 1 | 
BIBLE, a name applied by Chriſtians, by way of emi- 
nence or diſtinction, to the collection of ſacred wri- 
tings, or the holy ſcriptures of the Old and New Te- 
ſtament; known alſo by various other appellations, as, 
the Sacred Books, Holy Writ, Inſpired Writings, 
Scriptures, c. The Jews tiled the Bible (that is, 
the Old Teſtament) mitra, which ſignifies Leon, or 
Lecture. 5 
This collection of the ſacred writings, containing 
thoſe of the Old and New Teſtament, is juſtly looked 
upon as the foundation of the Jewiſh as well as the 
Chriſtian religion, The Jews, it is true, acknow- 
ledge only the ſcriptures of the Old Teſtament, the 
correcting and publiſhing of which is unanimouſly a- 
ſcribed, both by the Jews and Chriſtians, to Ezra. 
Some of the ancient fathers, on no other founda- 
tion than that fabulous and apocryphal book, the ſe- 
cond book of Eſdras, pretend, that the ſcriptures 
were entirely loſt and deſtroyed at the Babyloniſh 
captivity, and that Ezra reſtored them all again 
by divine revelation, What is certain is, that in 
the reign of Joſiah there was no other book of 
the law extant beſides that found in the temple by 
Hlilkiah; from which original, by order of that pious 
king, copies were immediately written out, and ſearch 
made for all the other parts of the ſcriptures, (2 Kings 
xxii.) ; by which means copies of the whole became 
multiplied among the people, who carried them with 
them into their captivity. After the return of the 
Jews from the Babyloniſh captivity, Ezra got toge- 
ther as many copies as he could of the Sagred wri- 
rings, and out of them all prepared a correct edition, 
diſpoſing the ſeveral books in their proper order, and 
ſertling the canon of ſcripture for his time. Theſe 
books he divided into three parts. 1, The Law. 
2. The Prophets. 3. The Cetubim, or Hagiogra- 
phia, i. e. The holy writings. 
I. The Law contains, . Geneſis. 2. Exodus. 
3. Leviticus, 4. Numbers. 5. Deuteronomy. 
If The writings of the Prophets are, 1. Joſhua, 
2. Judges, with Ruth. 3. Samuel. 4. Kings. 5. I- 
* ſaiah. 6. Jeremiah, with his Lamentations, - 7. E- 


rekiel. 8. Daniel. 9. The twelve minor Pro- 
hets. 10. Job, 11. Ezra. 12. Nehemiah. 13. 
ſther. 


III. And the Hegiographia conſiſts of, 1. The 
Pſalms. 2. The Proverbs. 3. Feclefiaſtes. 4. The 
Song of Solomon. This diviſion was made for the 
ſake of reducing the number of the facred books to 
the number of the letters in their alphaber, which 
amount to twenty-two, Ar preſent, the Jews reckon 
rwenty-four books in their canon of ſeripture, in diſ- 
poſing of which the law ſtands as it did in the former 
diviſion, and the prophers are diſtributed into the for- 
mer and latter prophets, | , * 

The — prophets are, 
Joſhua, Jadges, Samuel, Kings. 
Vor. I. Numb. 23. 3 
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The latter prophets are, | 
Iſaiah, Jeremiah, Ezekiel, and the twelve minor prophets. 
| And the hagiographia conſiſt of, 
The Pſalms, the Proverbs, Job, the Song of Solomon, 
Ruth, the Lamentations, Eccleſiaſtes, Either, Danic}, 
Ezra, the Chronicles. | 

Under the name of Ezra, they comprehend Nehe- 
miah. It is true this order hath not always been obſer» 
ved, but the variations from it are of little or no moment. 

The five books of the law are divided into fifty-four 
ſections. This diviſion many of the Jews. hold to have 
been appointed by Moſes himſelf; but others, with more 
probability, aſcribe it to Ezra. The deſign of this di- 
viſion was, that one of theſe ſections might be read in 
their ſynagogues every ſabbath-day. The number was 
54, becauſe in their intercalated years, a month being 
then added, there were 54 ſabbaths. In other years, 
they reduced them to 52, by twice joining together two 
ſhort ſections. Till the perſecution of Antiochus Epi- 
phanes, they read only the law; but the reading of it be- 
ing then prohibited, they ſubſtituted in the room of it 
54 ſections out of the Prophets; and when the reading 
of the law was reſtored by the Maccabees, the ſection 
which was read every ſabbath out of the law, ſerved for 
their firſt lefſon, and the ſection out of the prophets for 
their ſecond, Theſe ſections were divided into verſes, of 
which diviſion, if Ezra was not the author, it was intro- 
duced not long after him, and ſeems to have been deſigned 
for the uſe of the Targumilts, or Chaldee interpreters ; 
for after the retura of the Jews from the Babyloniſh cap- 
tivity, when the Hebrew language had ceaſed to be their 
mother tongue, and the Chaldee grew into uſe inſtead 
of it, the cuſtom was, that the law ſhould be firſt read 
in the original Hebrew, and then interpreted to the peo- 
ple in the Chaldee language, for which purpoſe theſe 
ſhorter ſections or periods were very convenient. 

The diviſion of the ſcriptures into chapters, as we at 
preſent have them, is of much later date. Some attri- 
bute it to Stephen Langton, archbiſhop of Canterbury, 
in the reigns of John and Henry III. But the true au- 
thor of the invention was Hugo de Santo Caro, com- 
monly called Hugo Cardinalis, becauſe he was the firlt 
Dominican that ever was raiſed to the degree of cardi- 
nal. This Hugo flouriſhed about the year 1240. He 
wrote a comment on the ſcriptures, and projected the 
firſt concordance, which is that of the vulgar Latin Bi- 
ble. The aim of this work being for the more eaſy find- 
ing out any word or paſſage in the ſcriptures, he found it 
neceſſary to divide the book into ſections, and the ſec- 
tions into ſubdiviſions ; for till that time the vulgar La- 
tin Bibles were without any diviſion at all, Theſe ſec- 
tions are the chapters into which the Bible hath ever 
ſinoe been divided. Put the ſubdiviſion of the chapters 
was not then into verſes. as it is now. Hugo's method of 
ſobdividing them was by the letters A, B. C., D, E. F,G, 
placed in the margin at an equal diſtance from each other, 
according to the length of the chapters. The fubdivi- 
fion of the chaprers into verſes, as they now ſtand in our 
Biblcs, had irs original from a famous Jewiſh rabbi, na- 
med Mordecui Nathan, about the year 1445. This rab- 
bi, in imitation of Hugo Car inalis, drew up a concord - 

| - anc* 
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ance to the Hebrew Bible, for the uſe of — ove. 


But 
though he followed Hugo in his diviſion of the books 
into chapters, he refined upon his invention as to the ſub- 
diviſion, and contrived that by verſes: this being found 
to be a much more convenient method, it has been ever 
fince followed. And thus, as the Jews borrowed the 
diviſion of the books of the holy ſcriptures into chapters 
from the Chriſtians, in like manner the Chriſtians bor- 
rowed that of the chapters into verſes from the Jews. 
The order and diviſion of the books of the Bible, as 
well of the Old as the New Teſtament, according to the 
diſpoſition made by the council of Trent, by decree I. 
ſeſhon iv, are as follow; where we are to obſerve, that 
thoſe books to which the aſteriſms are prefixed, are re- 
jected by the Proteſtants, as apocryphal. See Arockx- 
HA. 
Geneſis, 
Exodus, 
Leviticus, 
Numbers, 
Deuteronomy, 
Joſhua, ; 
Judges and Ruth, 
1 Samuel, or 1 Kings, 
2 Samuel, or 2 Kings, 
1 Kings, otherwiſe called iii. Kings, 
2 Kings, otherwiſe called iv. Kings. 
1 Chronicles, 
2 Chronicles, | 
1 Eſdras, (as the LXX and Vulgate call it), or the 
book of Ezra, ö 
2 Eſdras, or (as we have it) the book of Nehemiah. 


Obadiah, 

Nahum, which we place immediately after Micah, be- 
fore Habakkuk. 

2 which we place immediately after Obadiah. 
icah, | 
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The books of the New Teſtament are, 

St Matthew, : 

St Mark, 

St Luke, 

St John, 

The acts of the Apoſtles. 

"the Romans, 

the Corinthians I. 

the Corinthians II. 

the Galatians, 

the Epheſians, 

the Philippians, 

the Colofitans, 

the Theſſalonians I. 

the Theſſalonians II. 
Timothy, I. 

Timothy, II. 

Titus, 

Philemon, 

(the Hebrews. 

St James, 

| St Peter, I. 


The general | St Peter, Il. 


; St John, I. 
a St John, II. 


St John, III. 
St Jude, 
The Revelations of St John, 

The apocryphal books of the Old Teſtament, accord- 
ing to the Romaniſts, are, the book of Enoch, (ſee Jude 
14.) the third and fourth books of Eſdras, the third 
and fourth books of Maccabees, the prayer of Manaſſeh, 
the Teſtament of the twelve Patriarchs, the Pſalter of 
Solomon, and ſome other pieces of this nature, 

The a al books of the New Teſtament are the 
epiſtle of St Barnabas, the pretended epiſtle of St Paul 
to the Laodiceans, ſeveral ſpurious goſpels, Acts of the 
Apoſtles, and Revelations; the book of Hermas, intitled 
the Shepherd, Jeſus Chriſt's Letter to Abgarus, the 
epiſtles of St Paul to Seneca, and ſeveral other pieces of 
the like nature, as may be ſeen in the collection of the 
apocryphal writings of the New Teſtament made by Fa- 


The Goſpel of 


The Epiſtle of 4 
St Paul to 


A. 


ricius, 


The books which are now loſt, and cited in the Old 
Teſtament, are theſe, the book of the Righteous, or of 
Jaſher, as ovr verſion of the Bible has it, (Joſh. x. 13. 
and 2 Sam. i. 18.) ; the book of the wars of the Lord, 
(Numb. xxi. 14.) ; the annals of the kings of Iſrael, ſo of- 
ten cited in the books of the Kings and Chronicles. The 
authors of theſe annals were the prophets, who lived in 
the kingdoms of Judah and Iſrael. We bave likewiſe 
but a part of Solomon's three thouſand proverbs, and his 
thouſand and five ſongs, (1 Kings iv. 32.); and we have 
entirely loſt what he wrote upon plants, animals, birds, 
fiſhes, and reptiles, 

Ezra, in the opinion of moſt learned men, publiſhed 
the ſcriptures in the Chaldee character: For that lan- 
guage being grown wholly into uſe among the Jews, he 
thought proper to change the old Hebrew character for 
it, which hath ſince that time been retained only by the 
Samaritans, among whom it is preſerved to this day. 

| Prideaux 
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Prideaux is of opinion that Ezra made additions in 
ſeveral parts of the Bible, where any thing appeared ne- 
ceſſary for illuſtrating, connecting, or compleating the 
work; in which he appears to have been aſſiſted by the ſame 
ſpirit in which they were firſt written. Among ſuch addi - 
tions are to be reckoned the laſt chapter of Deuteronomy, 
wherein Moſes ſeems to give an account of his own death 
and burial, and the ſucceſſion of Joſhua after him, To 
the ſame cauſe our learned author thinks are to be attri- 
buted many other interpolations in the Bible, which cre- 
ated difficulties and objections to the authenticity of the 
ſacred text, no ways to be ſolved without allowing them. 
Ezra changed the names of ſeveral places which were 

own obſolete, and inſtead of them put their new names, 

y which they were then called, in the text. Thus it is 
that Abraham is ſaid to have purſucd the kings who car- 
ried Lot away captive, as far as Dan; whereas that 

lace in Moſes's time was called Laiſh; the name Dan, 
— unknown till the Danites, long after the death of 
Moſes, poſſeſſed themſelves of it. 

The Jewiſh canon of ſcripture was then ſettled by 
Ezra, yet not ſo but that ſeveral variations have been 
made in it. Malachi, for inſtance, could not be put in 
the Bible by him, ſince that prophet is allowed to have 
lived after Ezra; nor could Nehemiah be there, fince 
mention is made, in that book, of Jaddus, as high-prieſt, 
and of Darius Codomannus, as king of Perſia, who were 
at leaſt an hundred years later than Ezra. It may be 
added, that in the firſt book of Chronicles, the genealogy 
of the ſons of Zerubbabel is carried down for ſo many ge- 
nerations as muſt neceſſarily bring it to the time of Alex- 
ander, and conſequently this book could not be in the ca- 
non in Ezra's days. It is probable, the two books of 
Chronicles, Ezra, Nehemiah, Eſther, and Malachi, were 
adopted into the Bible in the time of Simon tbe Juſt, the 
laſt of the men of the great ſynagogue. 

As the Jews were very — having any inter- 
courſe with ſtrangers, it was a long time before their ſacred 
books came to be known and read-in other nations. Jo- 
ſephus aſeribes the little that is ſaid of the Jews by pa- 

n writers to this, that the latter had no opportunity of 
bein acquainted with their hiſtorians, for want of a 
. of their books into the Greek language. A- 
riſteas indt ed pretends, that there was an imperſect ver- 
ſion of the ſcriptures before the time of Demetrius Pha- 
lereus ; and that Theopompus intending to inſert a part of 
them in his verſes, was deprived of his underſtanding ; 
but of this there is no proof. 

The Jews, upon their return from the Babyloniſh 
tivity, having brought with them their Chaldaic or Aſſy- 
rian language, which from that time became their mother - 
tongue, gave birth to the Chaldee tranſlations, or rather 
paraphraſes of the Bible, called Targum. See Taxcun, 

Greek Bist. It is a matter of diſpute among authors 
whether there was a Greek verſion of the Old Teſtament 
more ancient than the Septuagint, See SerTvacinT. 

Before our Saviour's time, there was po other Greek 
verſion of the Old Teſtament, beſides that which went 
under the name of the Septuagint : But after the eſta- 
bliſhment of Chriſtianity, ſome authors undertook new 
tranſlations, under pretence of making them more con- 
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formable to the Hebrew text. The firſt who performed 
this deſign was the Jewiſh proſelyte Aquila, of the city of 
Synope in Pontus, diſciple to Rabbi Akiba, who put it in ex- 
ecution the twelfth year of the emperor Adrian, A. D. 128. 
St Epiphanius pretends, that being excommunicated af - 
ter his converſion, for addicting himſelf to judicial aſtro- 
logy, he ſet about this verſion out of hatred to the Chri- 
ſtians, and with a wicked deſign of corrupting the paſſa- 
es of the prophets relating to Jeſus Chriſt. St Jerom 
ays, his verſion is made word for word, and with too 
{crupulous a nicety. 
The ſecond Greek verſion after the Septuagint is that 
of Symmachus, a Samaritan by birth, who firſt turned 
ew, then Chriſtian, and at laſt Ebionite, He compo- 
ed it, according to Epiphanius, in the reign of the em- 
peror Severus. His verſion was more free than the relt; 
for he applied himſelf chiefly to the ſenſe, without tranſ- 
lating word for word; wherefore his verſion comes near- 
er the Septuagint than that of Aquila, The third Greek 
verſion is that of Theodotion of Epheſus. It is faid he 
was a diſciple of Marcion, and that, having had ſome 
difference with thoſe of his ſect, he turned ſew. The 
verſion of this author was the beſt of the three, becauſe 
he kept a juſt medium between Aquila and Symmachus, 
not confining himſelf ſo ſervilely to the letter as the firlt 
did, nor wandering ſo far from it as the ſecond did. 
There were, beſides theſe, three other Greek verſions, . 
whoſe authors are unknown; 
Syriac Bir. The Syrians have in their language 
a verſion of the Old Teſtament, which they pretend ta 
be of great antiquity. A great part of it, they ſay, was 
made in Solomon's time, and the reſt in the time of Ab- 
arus king of Edeſſa. "They relate, that Hiram king of 
yre dehred Solomon to communicate the uſe of let - 
ters and writing to the Syrians, and to get tranſlated for 
them the ſacred books of the Hebrews ; which Solomon 
complied with, and ſent them the Pentateuch, Joſhua, 
Judges, Ruth, Samuel, Pſalms, Proverbs, Eccleſiaſtes, 
Solomon's Song, and Job; which were the only books 
then extant ; the remaining books of ſcripture, they add, 
were tranſlated into Syriac after the death of Chniſt, by 
the care of Abgarus king of Edeſſa. Bur this account is 
looked upon as fabulous. It is true, the Syriac verſion 
which we have now muſt be very ancient, finceit is often 
cited by the fathers. Dr Prideaux is of opinion, it was 
made within the firſt century; that the author of it was 
ſome Chriſtian of the Jewiſh nation; and that it is the 
beſt tranſlation of the Old Teſtament, This verſion is 
not always agreeabls to the original; but in ſome places 
is more conformable to the Samaritan Pentateuch, and 
in ſome to the verſion of the Septuagint, la the Pſalms, 
the tranſlator has taken the liberty to leave out the an- 
cient titles and inſcriptions of cach pſalm, inſtead of 
which he gives an abſtract of the contents of each pſalm. 
Latin Bir. It is paſt diſpute, that the Latin 
churches had, even in the firſt ages, à tranſlation of the 
Bible in- their language, which being the vulgar lan- 
age, and — underitood by every one, occa- 
oned a vaſt number of Latin verſions. Among alltheſe, 
there was one which was generally received, and called 
by St Jerom the vulgar, or common tranſlation. St Au- 
(un- 
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din gives this verſion the name of the Italic, and prefers 


it to all the reſt: But we reſerve a diſtin& article for 
this verſion, See VULGATE. 

St Jerom undertook to reviſe and corre& the Latin 
verſion of the Bible; but, having afterwards attained to 
a more perfect knowledge of the Hebrew language, he ſet 
about a new tran{lation of ſome books of the Old Teſta- 
ment from the Hebrew; and continuing, at the folicita- 
tion of his friends, to tranſlate the reſt, he at laſt per- 
tected an entire new verſion of all the books contained in 
the Hebrew canon, In his tranſlation, he followed, as 
nearly as he could, the verſion of the Septuagint, and 
rerained the very expreſſions of the ancient vulgar Latin, 


as far as was conſiſtent with purity of ſtyle and true Lati- 


nity. This tranſlation was ſo highly applauded by the 
Chriſtian church, that ſome authors have pretended it 
was brought to perfection by the inſpiration of the Holy 
(zhoſt, But St Auguſtine looked upon the author to be 
ſo well (killed in the Hebrew language, as to be able to 
undertake, and bring to perfection ſuch a work by the 
{trength of his own abilities. St Jerom's verſion was 
ſoon received in many churches z and in the ſixth centu- 
ry it became as gencial, and in as great eſtcem, as the 
ancient Vulgate, 

It was not till the ſixteenth century that any new La- 
tin tranſlations were made of the Bible from the Hebrew 
text, Sanctes Pagninus, a Dominican monk, was the 
firſt who undertook a new verſion of the books of ſerip- 
ture from the modern Hebrew text, His deſign was 
encouraged by pope Leo X.; and his verſion made its 
frit appearance at Lyons in the ycar 1527. It adheres 
too ſcrupulouſly to the words of the text, which makes 
it obſcure, and ſavour of barbarity in many places. He 
is likewiſe often miſled as to the ſenſe, having affected 
too much to follow the explications of the Jewith Rab- 
bins. It is however a very uſeful work, and very pro- 
per to explain the literal ſenſe of the Hebrew text. A- 
rias Montanus, when he compiled the edition of the 


Biblia Polglatta, reviſed this tranſlation of Pagninus. 


Cardinal Cajetan, though not verſed in the Hebrew, 
undertook a tranſlatiun of fome parts of the Bible by the 
aſliſtance of two perſons well (killed in that language, the 
one a Jew, the other a Chriſtian, After him Iſidore 
Clarius, a monk of Mount Caſſin, ſet himſelf to reform 
the vulgar verſion of the Bible after the Hebrew text; in 
the doing of which he pretends to have cor rected above 
cight thouſand paſſages of the Bible. Beſides theſe tranſ- 
lations, made by catholic authors, there are ſome likewiſe 
performed by proteſtant tranſlators; the firſt of whom 
was Sebaſtian Munſter. His verſion is more intelligible, 
and in much better Latin, than that of Pagninus. Hue- 
tius beſtows on him the character of a tranſlator well 
verſed in the Hebrew, and whoſe ſtyle is very exact and 


_ comformable to the original. The tranflation of Leo 


Juda, a Zuinglian, printed at Zurich in 1543, and after- 
waids by Robert Stephens in 1545, is written in a more 
elegant ſtyle than that of Munſter ; but he often departs 


| from the literal meaning of the Hebrew text for the ſake 


of an elegant Latin expreſhon. However, in this he has 
not taken ſo great a liberty as Sebaſtian Caſtalio, who 
undertook to give the world an elegant Latia verſion of 


the Bible: But there are critics who cenſure him for de- 
parting from the noble ſimplicity and natural grandeur of 
the original, and deviating into an affected efferninate 
{tyle, overcharged with falſe rhetoric, and not always 
true Latinity. The verſion of Junius and Tremellius, 
has much more of the true natural ſimplicity : The chief 
Hebraiſms are preſerved in it, and the whole is ſtrictly 
conformable to the Hebrew text. We mult not forget 
the verſion of Theodore Beza, a proteſtant divine of Ge- 
neva, in the ſixteenth century. Sebaſtian Caſtalio found 
fault with this verſion, and Beza wrote an apology for it 
about the year 1564. a 

Arabic BiBL.e. The Arabic verſions of the Bible 
are of two ſorts; the one done by Chriſtians, the other 
by Jews. There is one of the Old Teſtament, whoſe 
author is ſuppoſed to be Saadias Gaon, a Jew of Baby- 
lon, who wrote the ſame about the year of Chriſt goo. 
Of this whole work the Pentateuch alone is printed. 
The Jews have another Arabic verſion in Hebrew charac- 
ters, which Erpenius publiſhed in Arabic characters at 
Leyden in the year 1622. Among the Arabic tranſla- 
tions done by Chriſtians, there is one printed in the po- 
lyglots of Paris and London; but both the author, and 
the time when it was written, are unknown, It mult 
have been made fince the publication of the Koran, be- 
cauſe the author, in many places, has evidently followed 
it. In this verſion the Pentateuch is tranſlated from the 
Hebrew text; Job, from the Syriac; and the reſt from 
the Septuagint, and two other verſions of the Pentateuch, 
the manuſcripts of which are in the Bodleian library, 
There are alſo ſome Arabic tranſlations of the Pſalms; 
one printed at Genoa in 1516, the other at Rome in 
1619: And there is a manuſcript verſion of the prophets 
in this language preſerved in the Bodleian library. 

The wn being preached in all nations, there is no 
doubt, but that the Bible, which is the foundation cf 
the Chriſtian religion, was tranſlated into the reſpective 
languages of each nation. St Chryſoſtom and Theodo- 
ret both teſtify, that the books of the Old and New Te- 
ſtament had been tranſlated into the Syrian, Egyptian, 
Indian, Perſian, Armenian, Athiopic, Scythian, 
Samaritan languages. Socrates and Sozomen tell us, 
that Ulphilas biſhop of the Gorhs, who lived about the 
middle of the fourth century, had tranſlated the holy 
ſcriptures into the Gothic language; and pope John VIII. 
gave his approbation to the verſion of the holy ſcriptures 
made into the Sclavonian. | 

Athicpic Bice. The ZXthiopic verſion of the Old 
Teſtament is made immediately from the Greek text of 
the Septuagint ; aud there is a very plain agreement be- 
tween this tranſlation and the Alexandrian manuſcript :; 
The order of the chapters, the inſcriptions of the Pſalms, 
and every thing elſe being exactly alike, The Athio- 
pians attribute this verſion to Frumentius, the apoitle of 
"x ſent thither by Athanaſius biſhop of Alexan- 

ria. 

Coptic or Egyptian Bigus. The Coptic or Egyptian 
tranſlation is hkewiſe made from the Greek of the Se 
tuagint, in which the Egyptian tranſlator ſo — 
followed the Greek text, that he refuſed to make uſe of 
the labours of Origen and others, who had been at the 


pains 
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Pains to compare the Greek verſion with the Hebrew 
text. We are quite in the dark as to the author and 
the time of this verſion, but probably it is very ancient, 
ſince we cannot ſuppoſe the Egyptian church was long 
without a tranſlation of the ſcriptures in their mother 
tongue. 
Perſian and Turkiſh Bist. There are ſeveral ver- 
ſions of the Bible in the Perſian language, moſt of which 
are in manuſcript, There is a tranſlation of the Pſalms 
by one father John, a Carmelite; and another of the 
ſame book done from the Latin by the Jeſuits. Wal- 
ton, in the London Polyglott, has publiſhed the Goſpels, 
tranſlated by one Simon the ſon of Joſeph, a Chriſtian of 
Perſia, who lived in the year 1341. We have likewiſe 
ſome manuſcript tranſlations of the Bible in the Turkiſh 
language, particularly a verſion of the New Teſtament 
printed at London in the year 1666. 

Armenian and Georgian BiBle. The Armenians 
have an old tranſlation of the ſcriptures in their language, 
taken from the Greek of the Septuagint. Three learned 
Armenians were employed about it, in the time of the 
emperor Arcadius, viz. Moſes ſirnamed the Grammarian, 
David the Philoſopher, and Mamprzus, The Arme- 
nians, in 1666, procured an edition of the Bible in their 
language to be made at Amſterdam, under the direction 
of an Armenian biſhop. Another was printed at Ant- 
werp in 1670, by the procurement of Theodorus Patrzus, 
and the New Teſtament ſeparately in 1668. 

The Georgians have likewiſe a tranſlation of the Bible 
in the old Georgian language: But as this language is 
known only to a very few perſons, and the people ot the 
country are extremely ignorant, there is ſcarce any one 
who either reads or underſtands this verſion, 

Whilſt the Roman empire ſubſiſted in Europe, the read- 
ing of the ſcriptures in the Latin tongne, which was the 
univerſal language of that empire, prevailed every where. 
But ſince the face of affairs in Europe has been changed, 
and ſo many different monarchies etected upon the ruins 
of the Roman empire, the Latin tongue has by degrees 
grown into diſuſe ; whence has ariſen a neceſſity of tranſ- 
lating the Bible into the reſpective languages of each 
os; and this has produced as many different verſions 
of the ſcriptures in the modern languages, as there are 
different nations profeſſing the Chriſtian religion, Hence 
we meet with French, Italian, Spaniſh, German, Fle- 
miſh, Daniſh, Sclavonian, Poliſh, Bohemian, and Ruſ- 
ſian or Muſcovite Bibles; beſides the Anglo-Saxon and 
modern Engliſh and Iriſh Bibles. 

French B1y1.t, The oldeſt French Bible we hear of 
is the verſion of Peter de Vaux, chief of the Waldenſes, 
who lived about the year 1160. Raoul de Preſle tranſ- 
lated the Bible into French in the reign of Charles V. 
king of France, about the year 1380. Bebides theſe, 
there are ſeveral old French tranſlations of particular 
_ of the ſcripture, The doctors of Louvain pub- 
iſhed the Bible in French at Louvain, by order of the 
emperor Charles V. in 1550. There is a verſion by 
Iſaac le Maitre de Sacy, publiſhed in 1672, with ex- 
planations of the lireral and ſpiritual meaning of the text, 
which was received with wonderful applauſe, and has 
been often reprinted, As to the New Teſtaments in 
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French, which have been printed ſeparately, one of the 
molt remarkable is that of F. Amelotte of the oratory, 
compoled by the direction of ſome French prelates, and 
printed with annotations in the year 1666, 1667, and 
1670. The author pretends he had been at the pains to 
ſearch all the librarics in Europe, and collate the oldeſt 
manuſcripts, But, in examining his work, it appears 
that he has produced no conſiderable various readings, 
which had not before been taken notice of either in the 
London Polyglott or elſewhere. The New Teſlament of 
Mons printed in 1665, with the archbiſhop of Cambray's 
permiſhon, and the king of Spain's licence, made a great 
noiſe in the world, It was condemned by pope Clement 
IX. in 1668, and by pope Innocent XI. in 1679, and 
in ſeveral biſhoprics of France at ſeveral times. The 
New Teſtament publiſhed at Trevoux in 1702, by M. 
Simon, with literal and critical annotations upon diffi- 
cult paſſages, was condemned by the biſhops of Paris 
and Meaux in 1702. F. Bohours, a Jeſuit, with the 
athſtance of F. F. Michael Tellier, and Peter Bernier, 
Jeſuirs likewiſe, publithed a tranſlation of the New Te- 
ſtament in 1697: Bur this tranſlation is, for the molt 
part, harſh and obſcure, which was owing to the au- 
thor's keeping too ſtrictly to the Latin text from which 
he tranſlated. 

There are likewiſe French tranſlations publiſhed by 
Proteſtant authors; one by Robert Peter Oliveran, printed 
at Genevain 1535, and fince often reprinted with the cor- 
rections of John Calvin and others; another by Sebattian 
Caſtalio, remarkable for particular ways of expreſſion never 
uſed by good judges of the language. John Diodati 
likewiſe publiſhed a French Bible at Geneva in 1544; 
but ſome find fault with his method, in that he rather 
paraphraſes the text than tranſlates it. Faber Stapalenſis 
tranſlated the New Teſtament into French, which was 
reviſed and accommodated to the uſe of the reformed 
churches in Piedmont, and printed in 1534. Laſtly, 
M. John Le Clerc publiſhed a New Teſtament in French 
at Amſterdam in 1703, with annotations taken chiefly 
from Grotius and Hammond; but the uſe of this verſioa 
was prohibited in Holland by order of the States-Ge- 
neral, as tending to revive the errors of Sabellius and 
Socinus. 

Italian Birr. The firſt Italian Bible publiſhed by 
the Romaniſts, is that of Nicolas Malerme, a Benedictine 
monk, printed at Venice in 1471. It was tranſlated 
from the Vulgate, The verſion of Anthony Brucioli, 
publiſhed at Venice in 1532, was prohibited by the coun- 
cil of Trent. The Calviniſts likewiſe have their Italian 
Bibles, There is one of John Diodati in 1607 and 
1641, and another of Maximus Theophilus in 1551, 
dedicated to Francis de Medicis duke of Tulcany, The 
Jews of Italy have no entire verſion of the Bible in Ita- 
lian ; the inquiſition conſtantly refuling to allow them the 
liberty of printing one. 

Spaniſh Bibi. The firſt Spaniſh Bible that we hear 
of, is that mentioned by Cyprian de Valera, which he 
ſays was publiſhed about the year 1500, The Ejiftles 
and Goſpels were publiſhed in that language by Ambroſe 
de Monteſin in 1512; the whole Bible by Caffiodore de 
Reyna, a Calvinilt, in 1569; and the New Teſtament, 
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dedicated to the emperor Charles V. by Francis Enzinas, 


otherwiſe called Driander, in 1543. The firſt Bible 
which was printed in Spaniſh for the uſe of the Jews, 
was that printed at Ferrara in i553, in Gothic charac- 
ters, and dedicated to Hercules = duke of Ferrara. 
This verſion is very ancient, and was probably in uſe 
among the Jews of Spain before Ferdinand and Iſabella 
expelled them out of their dominions in 1492 

German BisLE., The firſt and moſt ancient tranſla- 
tion of the Bible in the German language, is that of Ul- 
philas biſhop of the Goths, about the year 360. This 
biſhop left out the books of Kings, which treat chiefly of 
war, leſt it ſhould too much encourage the martial hu- 
mour of the Goths. An imperfe&t manuſcript of this 
verſion was found in the abbey of Verden near-Cologn, 
written in letters of ſilver, for which reaſon it is called 
Codex Argenteus ; and it was publiſhed by Francis Junius 
in 1665. The oldeſt German printed Bible extant, is 
that of Nuremberg, printed in 1447; but who the au- 
thor of it was, is uncertain, John Emzer, chaplain to 
George duke of Saxony, publiſhed a verſion of the New 
Teſtament in oppoſition to Luther, There is a German 
Bible of John Eckius in 1537, with Emzer's New Te- 
ſtament added to it; and one by Ulembergius of Wet- 
phalia, procured by Ferdinand duke of Bavaria, and 
printed in 1630. Martin Luther, having employed ele- 
ven years in tranſlating the Old and New Teſtament, 
Publiſhed the Pentateuch in 1522, the hiſtorical books 
and the Pſalms in 1524, the books of Solomon in 1527, 
Iſaiah in 1529, the Prophets in 1531, and the other 
books in 1530: He publiſhed the New Teſtament in 1522. 
The learned agree, that his language is pure, and the 
verſion clear, and free from intricacies: It was reviſed 
by ſeveral perſons of quality, who were maſters of all 
the delicacies of the German language. The German 
Bibles which have been printed in Saxony, Switzerland, 
and elſewhere, are for the moſt part the ſame as that of 
Luther, with very little variation. In 1604, John Pil- 
cator publiſhed a verſion of the Bible in German, taken 
from that of Junius and Tremellius: But his turn of ex- 
preſſion is purely Latin, and not at all agreeable to the 
genius of the German language: The Anabaptiſts have 
a German Bible printed at Worms in 1529, John Crel- 
lius publiſhed his verſion of the New Teltament at Ra- 
covia in 1630; and Felbinger his, at Amſterdam, in 1660. 

Flemiſh Bias. The Flemiſh Bibles of the Romaniſts 
are very numerous, and for the molt part have no au- 
tho:'s name prefixed to them, till that of Nicolas Vinck, 
printed at Lovain in 1548. The Flemiſh verſions made 
ule o by the Calviniſts till the year 1637, were copied 
ney from that of Luther. But the ſynod of Dort 

aving in 1618 appointed a new tranſlation of the Bible 
into Flemiſh, deputies were named for the work, which 
was not finithed till the year 1637. 

Naniſþ Bir The firſt Daniſh Bible was publiſhed 
by Peter Palladius, Olaus Chryſoſtom, John Synningius, 
and John Maccabeus, in 1550, in which they followed 
Luther's firſt German verſion. There are two other ver- 
ſions, the one by John Paul Reſenius biſhop of Zealand, 
in 1605 ; the other, being the New Teſtament only, by 
John Michel, in 1524. 
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Swediſh BisI RE. In 1534 Olaus and Laurence pub- 
liſhed a Swediſh Bible from the German verſion of Mar- 
tin Luther, It was reviſed ia 1617, by order of king 
Guſtavus Adolphus, and was afterwards almoſt univer- 
ſally followed. 

Bohemian, Poliſh, Ruſſian or Muſcovite, and Scla- 
venian BiyLes, The Bobemians have a Bible tranſ- 
lated by eight of their doctors, whom they had ſent to 
the ſchools of Wittemberg and Baſil, on purpoſe to ſtudy 
the original languages It was printed4n Moravia in the 
year 1539, The firit Poliſh verſion of the Bible, it is 
ſaid, was that compoled by Hadewich wife of Jagellon, 
duke of Lithuania, who embraced Chrittianity in the year 
1390. In 1599, there was a Poliſh tranſlation of the 
Bible publiſhed at Cracow, which was the work of ſe- 
veral Divines of that nation, and in which James Wieck, 
a Jeſuit, had a principal ſhare. The Proteſtants, in 1596, 
publiſhed a Poliſh Bible from Luther's Germaa verſion, 
and dedicated it to Uladiſlaus IV. king of Poland. The 
Ruſhans or Muſcovites publiſhed the Bible in their lan- 
guage in 1581, It was tranſlated from the Greek by 
St Cyril, the apoſtle of the Sclavonians ; but this old 
verſion being too obſcure, Erneſt Glitk, who had been 
carried priſoner to Moſcow after the taking of Narva, 
undertook a new tranſlation of the Bible in the Sclavo- 
vonian; who dying in 1705, the Czar Peter appointed 
ſome particular divines to finiſh the tranſlation : But whe- 
ther it was ever printed, we cannot ſay. 

Engliſh-Saxen, and modern Engliſh BisLes. If we 
inquire into the verſions of the Bible of our own country, 
we ſhall find that Adelm biſhop of Sherburn, who lived 
in 709, made an Engliſh- Saxon verſion of the Pialms ; 
and that Eadfrid, or Ecbert, biſhop of Lindisferne, 
who lived about the year 730, tranſlated ſeveral of 
the books of ſcripture into the ſame language. It is 
ſaid likewiſe, that venerable Bede, who died in 585, 
tranſlated the whole Bible into Saxon, But Cuth- 
bert, Bede's diſciple, in the enumeration of his maſter's 
works, ſpeaks only of his tranſlation of the Goſpel; and 
ſays nothing of the reſt of the Bible. Some pretend, 
that king Alfred, who lived in 890, ht? | a great 
part of the ſcriptures, We find an old verſion in the 
Anglo-Saxon of ſeveral books of the Bible, made by El- 
fric abbot of Malmeſbury : It was publiſhed at Oxtord, 
in 1699. There is an old Anglo-Saxon verſion of the 
four Goſpels, publiſhed by Matthew Parker, archbiſhop 
of Canterbury, in 1571, the author whereof is unknown, 
Dr Mill obſerves, that this verſion was made from a La- 
tin copy of the old Vulgate. | 

As to the Engliſh verſions of the Bible, the moſt an- 
cient is that of John de Treviſa, a ſecular prieſt, who 
tranſlated the Old and New Teſtament into Englith, at 
the requeſt of Thomas lord Berkley: He lived in the 
reign of, Richard II. and finiſhed his tranſlation in the 
year 1357. The ſecond author, who undertook this 
work, was the famous Wickliff, who lived in the reigns 
of Edward III. and Richard II. "The manuſcript of his 
verſion is in ſeveral libraries in England, In the year 
1534, an Engliſh verſion of the Bible, done partly by 
William Tindal, and partly by Miles Coverdale, was 

brought 
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brought into England from Antwerp. The biſhops found 


great fault with this tranflatiun z upon which motion was 
made in convocation fur an Engliſh tranſlation of the Hible 
to be ſet up in all churches. This motion, though op- 

oſed by biſhop Gardiner and his party, ſucceeded at laſt. 
The king gave orders for ſetting about it with all poſhble 
haſte, and within three years the impreſſion of it was fi- 
niſned. Cromwell procured a general warrant from the 
king, allowing all his ſubjects to read it; for which 
Cranmer wrote his thanks to Cromwell, * rejoicing to 
© ſee the work of reformation now riſen in England, 
© ſince the word of God did now ſhine over it all without 
a cloud.“ Cromwell likewiſe gave out injuctions, fe- 
quiring the clergy to ſet up Bibles in all their churches, 
and to encourage the people to read them. In 1542, an 
ad paſſed for reſtraining the uſe of the Bible. The pre- 
amble ſets forth, that many ſeditious and ignorant 
people had abuſed the liberty granted them for reading 
© the Bible; and that great diverſity of opinions, animo- 
© ſities, tumults, and ſchiſms had been occaſioned by 
« perverting the ſenſe of the ſeripture To retrieve the 
« miſchiefs ariſing from hence, it is enacted, that a cer- 
© tain form of orthodox doctrine be ſet forth, as a ſtan- 
dard of belief; and that Tindal's falſe tranſlation of 
the Old and New Teſtament be ſupprefſ-:d, and for- 
* bidden to be read in any of the king's dominions.“ In 
the reign of Edward VI. Fuller mentions another wanſ- 
lation of the Bible, printed in two editions; the firit in 
1549, the other in 1551, but neither of them divided 
into verſes, 

In the reign of queen Elizabeth came out the Biſhops 
Bible, ſo called, becauſe ſeveral of that order were con- 
cerned in that verſion. The work was divided into ſe- 
veral parcels, and aſſigned to men of learning and cha- 
rater, Moſt of the diviſions are marked with great ini- 
tial letters, ſignifying either the name or the titles of the 
perſons employed. Archbiſhop Parker had the principal 
direction ” this affair; he reviſed the performance, and 
perhaps put the finiſhing hand to it. He likewiſe em- 
ployed ſeveral critics in the Hebrew and Greek lan- 
guages, to review the old tranſlation, and compare it 
with the original. | 

The laſt Engliſh Bible is that called King James's 
Bible, which proceeded from the Hampton-court coafe- 
rence in 1603, where many exceptions being made to the 
Biſhops Bible, king James gave orders for a new one, 
not, as the preface expteſſes it, for a tranſlation altoge- 
ther new, nor yet to make of a bad one à good one, but 
to make a good one better; or of many good ones, one 
belt. Fifty-four learned perſons were appointed for this 
office by the king, as appesrs by his letter to the atch- 
biſhop, dated in 1604, which being three years before 
the tranſlation was entered upon, it is probable ſeven of 
them were either dead, or had declined the taſk, ſince 
Fuller's liſt of the tranſlators makes but forty-ſeven, who, 
being ranged under ſix divifions, entered on their pro- 
vince in 1609, It was publiſhed in 1610, with a dedi- 
cation to king James, and a learned preface, and is com - 
monly called king James's Bible. After this all other 
verſiom dropped, and fell into diſuſe, except the Epiſtles 
and Goſpels in the Common-prayer book, which were 
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till contiuued, according to the biſhops trauſlation, till 
the alteration of the Liturgy ia 1661, and the Pſalms 
and hymns, which are to this day continued as in the 
old verſion, 

The judicious Selden, in his Table-Talk, ſpeaking 
of the Bible, ſays, * The Engliſh tranſlation of the 
* Bible is the belt tranſlation in the world, and ren- 
ders the ſenſe of the original belt, taking in for the 
* Engliſh tranſlation the biſhops Bible, as well as king 
* James's, Thetranſlators in king James's time took 
* an excellent way, That part of the Bible was given 


to him who was molt excellent in ſuch a tongue, (as 


* the Apocrypha to Andrew Downs) and then the 
* met together, and one read the tranſlation, the ret 
* hokding in their hands ſome Bible either of the learn- 
* ed tongues, or French, Spaniſh, Italian, &c. If 
they found any fault, they ſpoke; if not, he read on.” 

King James's Bible is that now read by authority in 
all the churches in England. 

Iriſh Birk. Towards the middle of the ſixteenth 
century, Bedell, biſhop of Kilmore, ſet on foot a 


tranſlation of the Old Teſtament into the Iriſh lan- 


guage ; the New leitament and the Liturgy having 
been before tranſlated into that language. The biſhop 
appointed one King to execute this work, who, not 
underſtanding the oriental languages, was obliged to 
tranſlate. it from the Engliſh, This work was reccived 
by Bedell, who, after having compared the Iriſh 
tranſlation with the Engliſh, compared the latter with 
the Hebrew, the LXX. and the Italian verſion of 
Diodati, When this work was finiſhed, the biſhop 
would have been himſelf at the charge of the impreſ- 
ſion, but his deſign was ſtopped upon advice given to 
the lord · lieutenant and the archbiſhop of Canterbury, 
that it would prove a ſhameful thing for a nation to 
— a Bible tranſlated by ſuch a deſpicable hand as 

ing. However, the manuſcript was not loſt, for it 
went to preſs in the year 1685. 

BIBLIOTHECA, in irs original and proper ſenſe, de · 
notes a library, or place for repoſiting books, 

BiBL1OTHECA, in matters of literature, denotes a trea- 
tiſe, giving an account ot all the writers on a certain 
_ : Thus, we have bibliothecas of theology, law, 
philoſophy, &c. . 

There are likewiſe univerſal hibliothecas, which 
treat indifferently of all kinds of books; alſo ſelect 
bibliothecas, which give an account of none but au- 
thors of at ion. 

BIBLISTS, fo the Roman-catholics call thoſe Chriſti- 
ans that make ſcripture the ſole rule of faith; in which 
— all proteſtants cither are, or ought to be, bibs» 
1 


BIBRACH, an imperial city of Swabia in Germany, a- 
bout twenty miles ſouth · weſt of Ulm; E. long. g® 300, 
and N. lat. 49% 12". 

BICANER, a city of Asia, in the country of the Mo- 
gul, upon the Ganges, It is the capital of the 
——— of Bacar; E. long. 87“ 20, N. lat. 
28* 40. | 

BICAUDA, ia ichth v. a name given to the xiphi- 

as, or {word-fiſh. 


Sce Xurintas, 
BICE, 


* 
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RICF, or Bier, among painters, a blue colour prepa- 
red from the lapis armenus. 

Bice bears the beſt body of all bright blues uſed in 
common work, as houſe-painting, Cc. but it is the 
paleſt in colour, It works indiſterently well, but in- 
clines a little to ſandy, and therefore requires good 
grinding. Next to ultramarine, which is too dear to 
be uſed in common work, it lies beſt near the eye of 
all other blues. | 

BICEPS, in anatomy, the name of ſeveral muſcles: As 
the biceps humeri, or cubiti, biceps tibiz, &c, 

BICHET, a quantity, or meaſure of corn, which differs 
according to the places where it is uſed. The bichet 
is not a wooden meaſure, as the minot at Paris, or 
the buſhel at London, but is compounded of ſeveral 
certain meaſures. It is uſed in many parts of 
France, Oc. 

Bicur, a certain quantity of land, namely, as much 
as may be ſown by a bichet of corn. 

BICKERN, the beak-iron of an anvil. 

Axvit. 

BICLINIUM, in Roman antiquity, a chamber with two 
beds in it; or when two beds only were round a table. 
See TaBLE. 

BICORNIS, in anatomy, a name for the os hyoides. 
See HyorvEs, 

Bicosvis muſculus, a name for the extenſor carpi ra- 
dialis. 

BIDDING #f the bannt, the ſame with what is other- 
wile called ting. See MARRIAGE, 

BinD1xG, in a commercial ſenſe, the offering a ſum of 
money, or a certain price, for any ware or merchan- 
dize; and when any thing is ſold by auction, a perſon 
who has a mind to have it, muſt offer ſomething more 
for it than the perſon who bade laſt, 

BIDDER, he that bids money for any merchandize that 
is ſelling by auction: The beſt, or laſt bidder, is he 
who offers moſt money for it, See SALE. 

BIDENS, in botany, a genus of the ſyngeneſia polyga- 
mia æqualis claſs. The receptacle is paleaceous ; the 
pappus has erect ſcabrous awns; and the calix is im- 
bricated. There are thirteen ſpecies, only three of 
which, viz. the tripartita or trifid water-hemp agri- 
mony, the cornua or whole-leaved water-hemp agri- 
mony, and the minima or leaſt water-hemp agrimony, 
are natives of Britain. The leaves of the bidens are 
recommended for ſtrengthening the tone of the viſce- 
ra, and as an aperient; and ſaid to have excellent ef- 
fects in the dropſy, jaundice, cahexies, and ſcorbutic 

diſorders. 

BIDENTAL, in Roman antiquity, a place blaſted 
with lightning, which was immediately conſecrated by 
an haruſpex, with the ſacrifice of a bidens. This 
place was afterwards accounred ſacred, and it was un- 
Jawful to enter it, or to tread upon it; for which rea- 
ſon it was commonly r with a ditch, wall, 
hedge, ropes, &c. See the next article, 

BIDENTALES, in Roman antiquity, prieſts inſtituted 
to perform certain ceremonies and expiations when 
thunder fell on any place. Their principal office was 
the ſacrificing a ſheep of rwo years old, which, in La- 


See the article 


E120 


B'I L 
tin, is called bidens; from whence the place ſtruck * 
with thunder got the name of bidental. 

BIDON, a liquid meaſure, containing about five pints 
of Paris, that is, about five quarts Engliſh wine-mea- 
ſure. It is ſeldom uſed but among ſhips crews. 

BIEL, a town of the canton of Bern in Switzerland, fi- 
tuated at the north-end of a lake to which it gives 
name, about fifreen miles north-weſt of the city of 
Bern, in 7 E. long. 45* 15 N. lat. 

BIELSKI, a town of Polachia in Poland, about ſixty- 
two miles ſouth of Grodno; E. long. 249, and N. 
lat. 5 3%. 

BixLSskI, or B1HELA, is alſo a town of Smolenſko, in 
Ruſſia; E. long. 35*, and N. lat. 56% 40“. 

BIER, a wooden machine for carrying the bodies o 
the dead to be buried. See Buriar. | 

BIENNE, in geography. See Bier. 

BIGA, in antiquity, a chariot drawn by two horſes a- 
breaſt. Chariot-races, with two horſes, were intro- 
duced into the Olympic games in the 93d Olympiad : 
Bur the invention was much more ancient, as we find 
that the heroes in the Iliad fight from chaciots of that 
kind, 

BIGAMY, the poſſeſſion of two huſbands or two wives 
at the ſame time. See Scors Law, tit. Crimes. 
BIGEN, the name of a kingdom and city in Japon, in 

the iſland Niphon. | 

BIGGLESWADE, a market-town in Bedfordſhire, ſi- 
tuated on the river Ivel, about eight miles ſouth-eaſt 
of Bedford; W. long. 20', N. lat. 529 6. 

BIGHT, among ſeamen, denotes one roll, or round, of 
a cable or rope, when quoiled up. 

BIGNESS, or MacxiTupe, See Macxitupe, 

BIGNONIA, in botany, a genus of the didynamia an- 
gioſpermia claſs, The calix conſiſts of five ſegments, 
and is ſhaped like a cup; the faux of the corolla is bell- 
ſhaped, and divided into five ſegments; the pod has 
two cells, and the ſeeds are membranaceous, and ala- 
ted, The ſpecies are ſeventeen, all natives of Ame- 
rica and the Indies. 

BIGOREE. the ſouth diviſion of the province of Gaſ- 
cony, in France, 

BIGOT, a perſon fooliſhly obſtinate and perverſely wed- 
ded to any opinion, but particularly an opinion of a 
religious nature. 

BILANDER, a ſmall flat-bottomed veſſel, with only 
one large malt and fail, and its deck raiſed half a foot 
above the plat · board. 

BILATERAL, in a general ſenſe, denotes ſomething 
with two ſides. Hence, 

BiLATERAL COGNATI1ON, is kinſhip both by the father 
and mother fide. — = 

BILAWS. See By-Laws. 

BILBOA, the capital of the province of Biſcay, in Spain, 
ſituated near the mouth of the river Ibaicabal, which, 
falling into the ſea a little below it, forms a good har- 
bour; in 3 W. long. and 43* 30'N. lat. 

BILRBOWS, a puniſhment at ſea, anſwering to the ſtocks 
at land, The offender is laid in irons, or ſtocks, 
which are more or leſs ponderous according to the 
quality of the offence of which he is guilty. 

BIL 
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BILDESTON, a market-town of Suffolk, about ten 

miles ſouth-eaſt of Bury, E. long 40“, and N. lat. 
2* 20. 

BILDGE of a ſhip, the bottom of her floor, or the 
breadth of the place the ſhip reſts on when ſhe is a- 
ground. Therefore, bildge-water is that which lies 
on her floor, and cannot go to the well of the pump : 
And bildge-pumps, or burr-pumps, are thoſe that car- 
ry off the bildge-water. They likewiſe ſay the ſhip is 
bildged, when ſhe has ſome of her timber (truck off on 
a rock or anchor, and ſprings a leak. | 

BILE, a yellow, bitter juice, ſeparated from the blood 
in the liver, collected in the porus bilarius and gall- 
bladder, and thence diſcharged by the common duct 
into the duodenum, 

The bile is properly of two kinds, and is diſtinguiſh- 
ed by the names of cy/tic and hepatic. "The hepatic 
bile is thin, almoſt inſipid, and ſcarce coloured; the 
cyſtic bile is thicker, more coloured, and very bitter. 
See ANATOMY, p. 265. 

BILEDULGERID, one of the diviſions of Africa, ha- 
ving Barbary on the north, and Zaara or the Deſart 
on the ſouth. 

BILEVEST, a town of Weſtphalia, in Germany, a- 
bout ſeven miles ſouth-eaſt of Ravenſburg, E. long. 
80 15", N. lat. 52%, It is ſubject to the king of Pruſſia, 

BILGE. See BitvGs. 

BILIARY duds, See AnaTony, p. 265. 

BILIMBI, in botany, a ſynonime of the averrhoa. See 
AVERRHOA, 

BILINGUIS, in a general ſenſe, ſignifies one that ſpeaks 
two languages; but in law, is uſed for a jury that 
paſſes in any caſe between an Engliſhman and a fo- 
reigner, whereof part ought to be Engliſh, and part 
ſtrangers. 

BILOUS, in general, donotes ſomething belonging to, 
or partaking of, the nature of bile. Hence, | 
Bit1ovs fevers are thoſe occaſioned by the .over-copi- 
ouſneſs, or bad qualities of the bile. See Mspicixe, 

Of fevers, 

BiLiovs colic, See Mepicine, Of colics. 

BILL, an inſtrument made of iron, edged in the form 
of a creſcent, and adapted to a handle, It is uſed by 

lumbers, to perform ſeveral parts of their work; by 
«gb Tk to cut the largeſt pieces of cheſnut- 
trees and other wood; and by gardeners, to prune 
trees, When ſhort, it is called a 4ang-bill, and when 
long, a hedge-bill. 

Birr, in Scots law, has two general ſigniſications: Eve- 
ry ſummary application in writing, by way of petition, 
to the court of ſeſſion, is called a . But the word 
more commonly denotes a ſhort obligation or mandate, 
by which one perſon obliges himſelf to pay a ſum of 
money to another, or his order, againſt a certain time; 
or by which one perſon draws upon another for a ſum 
payable to a third perfon : By this laſt kind of bill, 
money-matters are commonly tranſacted berwixt the 
inhabitants of different countries, and is called a bi/l 
of exchange : When the parties concerned live in Scot- 
land, it is termed an in/and bi/l. As to the ſolem- 
nities of bills, methods of n-gotiating them, their le- 
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gal privileges, Sc. See Scors Law, tit. g- 


tions by word and writ, 

BiLL ſignifies alſo a paper, either written or printed, in 
very large characters, which is poſted up in ſome open 
and public place, to give notice of the ſale of any 
merchandize, or ſhip, or of the failing of any veſſel 
into foreign parts. 

BiLL in trade, both wholeſale and retail, as alſo among 
workmen, ſignifies an account of merchandizes or 
goods delivered to a perſon, or of work done for one. 

Settled BiuL, a bill, at the bottom of which they to 
whom the goods are delivered acknowledge that they 
have received them; that they are fatished with the 
price, and promiſe to pay it. 

BiLL of credit, that which a merchant or banker gives 
to a perſon whom he can truſt, impowering him to re- 
ceive money from his correſpondents in foreign coun- 
tries. 

BiLL of entry, an account of the goods entered at the 
cultom-houſe, both inwards and outwards, In this bill 
muſt be expreſſed, the merchant exporting or import- 
ing; the quantity of merchandize, and the divers ſpe- 
cies thereof; and whither tranſported, or from whence, 

BILL of lading, an acknowledgment ſigned by the ma- 
iter of a ſhip, and given to a merchant, Cc. contain- 

ing an account of the goods which the maſter has re- 
ceived on board from that merchant, Cc. with a pro- 
miſe to deliver them at an intended place for a certain 
ſalary. Each bill of lading muſt be treble, one for 
the merchant who loads the goods, another to be ſent 
to the perſon to whom they are conſigned, and the 
third to remain in the hands of the maſter of the ſhi 
It mult be obſerved, however, that a bill of lading is 
uſed only when the goods, ſent on board a ſhip, are 
but part of the cargo: For when a merchant loads a 
KS. veſſel for his own perſonal account, the deed 
paſſed between him and the maſter of the ſhip is call- 
ed charter-party. See CharTtER-party. 

BiLL of parcels, an account given by the ſeller to the 
buyer, containing the particulars of all the forts and 
prices of the goods bought, 

BiLL »/ ſale, is when a perſon wanting a ſum of money, 
delivers-goods a2 a ſecurity to the lender, to whom he 
gives this bill, impowering him to ſell the goods, in 
caſe the ſum borrowed is not repaid, with interelt, ar 
the appointed time, 

BILL of flore, a licence granted at the cuftom-houſe to 
merchants, by which they have liberty to carry, cu» 
ſtom-free, all ſuch ſtores and proviſions as they may 
have occaſion for during their voyage. 

BiuL ef ſufferance, a licence granted to a merchant, at 
the cuſtom-houſe, ſuffering him to trade from one 
Engliſh port to another, without paying cuſtom, 

Bank-Biut, a private inſtrument *whereby private per- 
* become intitled to @ part in the bank · ſtock. See 
Tank. 

Birr denotes alſo a declaration in writing, expreſſing 
either ſome wrong the complainant has ſuffered by the 
defendant, or elſe a fault that the party complained 
of has committed againſt ſome law or ſtatute of the 
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This bill is ſometimes exhibited to juſtices at the 
general aſſizes, by way of indiftment, or referred to 
others having juriſdiction; but more eſpecially is ad- 


dreſſed to the lord-chancellor, for inconſcionable wrongs - 


done. It contains the thing or fact complained of, 
the damage ſuſtained, and a petition or proceſs againſt 
the defendant for redreſs; and is uſed both in cri- 
minal and civil caſes. In a criminal caſe, the words 

BiLLa vera are indorſed by the grand jury upon a — 
ſentment, thereby ſignifying, that they find the ſame 

made with probable evidence, and on that account 
worthy of farther conſideration. 

BILL in parliament, a paper containing propoſitions of- 
fered to the houſes to be paſſed by them, and then 
preſented to the king to paſs into a law. 

BiLL of attainder. Seg ATTAINDER. 

BiLL of appeal. See AfA. 

BiuL of mortality. See MonxTaLiTY, 

BILLARD, a name given, in ſome parts of the king- 
dom, to the young fiſh of the gadus-kind, See Gaypus. 

BILLEREC A, a market - town of Eſſex, about twenty 
miles eaſt of London, in E. long. 200, and N. lat. 
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BILLET: in heraldry, a bearing in form of a long 
ſquare. They are ſuppoſed to repreſent pieces of 
cloth of gold or filver ; but Guillim thinks they repre- 
ſent a leiter fealed up; and other authors take them 
tor bricks. 

Hilleté ſigniſies that the eſcutcheon is all over-ſtrew 
ed with billets, the number not aſcertained. Se 

Plate LI. bg. 15 

BitLET-wood, fmall wood for fuel, cut three foot 
four inches long, and ſeven inches and 4 half in com 
paſs ; the afſize of-which is to be inquired of by juſtices. 

BILLETING, in military affairs, is the quartering of 
ſoldiers in the houſes of a rown or village. And, a- 
mong fox-hunters, it ſignifies the ordure and dung of 
a ſox. . 

BILLIARDS, an ingenious kind of game, played on 
a rectangular table, covered with green cloth, and 
placed exactly level, with little ivory balls, which are 
driven by crooked ſticks, made on purpoſe, into ha- 
zards or holes, on the edge and corners of the table, 
according to certain rules of the game, 

BILLINGHAM, a market-town of Northumberland, a- 
bout twenty-five miles north-weſt of Newcaſtle, in 
W. long. 1 40', and N. lat 55 20, 

BILLITON, an iſland in the E. Indian ocean, lying 
ſouth-weſt of Bornea, in 1 12“ 8. lat. 

BILL ON, in the hiſtory of coins, a compoſition of pre- 
cious and baſe metals, where the latter predominate, 
Wherefore gold under twelve carats fine, is called bil- 
lon of gold; and ſilver under fx penny-weight, billon 
of ſilver. So little attention was paid formerly to the 
purity of gold and ſilver, that the term billon of gold 
was applied only to that which was under 3 4 
carats; and billon of ſilver to that which was lower 
than ten penny-weight. 

Nitrox, in geography, a town of the Lower Auvergne, 
in the Lyonois in France, about ten miles ſouth-caſt 


af Clermont; E. long, 3 25', and N. lat. 45% 40“ 
6 * | & * * y 
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BILSDON, a market-town of Leiceſterſhire, about ſe” 
ven miles · ſouth · eaſt of Leiceſter; W. long. 50“, and 
N. lat. 52% 400“. 

BILSEN, a town of Germany, about ſix mifes weſt of 
Maeſtricht; E. long. 5 30, and N. lat. 519. 

BIMEDIAL, in mathematics. If two medial lines, as 

Ag and BC, commenſurable only in power, containing 
a rational rectangle, are compounded, the whole line 
AC will be irrational, and is called a firſt bimedial 


line. 


Wi c 
See Euclid, lib. X. prop. 38. | 

BIMINI, one of the 8 in N. America, 
to the ſouth of the Bahama · iſlands. 

BIMLIPATAN, a port- town of Golconda in India, where 
the Dutch have a factory. It is ſituated on the weſt 
= of the bay of Bengal, in 83* E. long. and 180 
N. lat. : 

BINARY arithmetick, that wherein unity, or 1 and o 
are only uſed, | 

This was the invention of M. Leibnitz, who ſhews 
it to be very expeditious in diſcovering the properties 
of numbers, and in conſtructing tables: and Mr 
Dangecourt, in the hiſtory of the royal academy of 
ſciences, gives a ſpecimen of it concerning arithmeti- 
cal progreſſionals ; where he ſhews, that becauſe, in 
binary arithmetick, only two characters are uſed, there- 
fore the laws of progreſſion may be more eaſily diſco- 
vered by it than by common arithmetic, 

Al the characters uſed in binary arithmetick are o 
and 1, and the cipher multiphes every thing by 2, as 
io the common arithmetic by 10. Thus 1 is one; 10, 
two; 11, three; 100, four; 101, five; 110, fix; 
111, ſeven: 1000, eight; 1001, nine; 1010, ten; 
which is built on the ſame principles with common a- 
rithmerick. | 

The author, however, does not recommend this 
method for common uſe, becauſe of the great number 
of figures required to expreſs a number; and adds, 
that if the common progreſſion were from 12 to 12, 
or from 16 to 16, it would be ſtill more expeditious. 

Binary meaſure, in muſic, is a meaſure which is beaten 
equally, or where the time of riſing is equal to that of 
falling. This is. uſually called common time. See 
We. 

Binary une r, that compoſed of two units. 

BINDBROKE, a market-town of Lincolnſhire, about 
twenty · five miles north-eaſt of Lincoln; E. long 6';- 
e 

BINCH, a little fortiſſed towu of Hainault, ten miles 
caſt of Mons; E. long. 4 20', and N. lat. 50% 300 

BIND, a country-word or a ſtalk of hops. 

Bind »f eels, a quantity, conſiſting of 250, or 10 
{trikes, each containing 25 cels. | 

BINDING, in a general ſenſe; the faſtening of two or 


more together by'a vineplam-or bond, 
B2ok-Brnping. Boox-n1ndrxc. 
Bix rue. among fencers, denotes the ſecuring the ad- 
 verficy's ſword, which is effected by a and - 
| ſpring fromthe wriſt... 
* . _ * « 


*. 


— Bindung, 
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BixD1xG, in falconry, a term which implies tiring, or 
when a hawk ſcizes. 

BixpixG and Loos ix, in a theological ſenſe, the 
ſame with abſolution. 

BIND-WEED, in botany. See Coxvorvurlvs. 

BING, in the alum-works, denotes a heap of alum 

* thrown together in order to drain. 

BINGEN, a town of the electorate of Mentz, about 
ſixteen miles welt of that city; E. long. 7 20, and 
N. lat. 50. 

BINGLEY, a market - town in the weſt riding of Vork - 
ſhire, about thirty miles weſt of York; W. long. 15 
40˙, and N. lat. 53% 45“. ; 

BINN, in country affairs, a place boarded up to put 
corn in, 

BINOCULAR teleſcope, a kind of dioptric teleſcope 
firted with two tubes, joined in ſuch a manner that 

one may ſec a diſtant object with both eyes at the ſame 

time. 

BINOMIAL, in algebra, a root conſiſting of two mem- 

bers connected by the ſign + or —. Thus a+6, and 

 8—3 are binomials, conſiſting cf the ſums and differ- 
ences of theſe quantities. See ALGEBRA, Chap. I. 

BIOGRAPHER, one who writes the lives of particular 
—— as Plutarch, Suetonius, Cc. See the next 
article. 

BIOGRAPHY, a ſpecies of hiſtory which records the 
lives and characters of remarkable perſons. . This is 
at once the moſt entertaining and inſtructive kind of 
hiſtory, It admits of all the painting and paſſion of 
romance; but with this capital difference, that our 
paſſions are more keenly intereſted, becauſe the cha- 
racters and incidents are not only agreeable to nature, 
but ſtrictly true. It is much to be regretted that this 
kind of hiſtory is ſo much neglected. No books are 
ſo proper to be put into the hands of young people. 

BIORNBURG, a town of Finland, ſituated on the eaſt- 
ern ſhore of the Bothnic gulph; E. long. 21*, and 
N. lat. 62. 

BIOTHANATI, a term ſometimes uſed for- ſuicides. 
See SviciDes. 

BIOUAC, in military affairs, a night-guard, performed 
by the whole army, when there is any appreheofion of 
danger from the enemy. 

BIPENNIS, in Roman antiquity, an axe with a double 
edge, one of which was uſed in ſtabbing, and the other 
in cutting. 

BIQUADRATIC power, See Aru, Chap. XIII. 

BiQUADRATIC root, See ALGEBRA, Chap. XIII. 

BiqQquaDRATIC equation. See ALGEBRA, Chap. XIII. 

BIQUINTILE, an aſpect of the planets, when they are 
144 degrees from each other. 

BIR, 2 city of Diarbeck, or Meſopotamia, ſituated on 
the river Euphrates, about ſeventy miles ſouth- eaſt of 
Aleppo, in 40% E. long, and 35* 20 N. lat. 

BIRCH- TREE, in botany. See Brut. 

_— in zoology. See NATUAAT HisToRy, and 

vis. 

Bin ef paradiſe. See ParaDiata, 

Black-Bixn, the Engliſh name of the turdus, 


Sce 
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Biadbs, in heraldry, according to their ſeveral kinds, 
repreſent either the contemplative or active life. They 
are the emblems of liberty, expedition, readineſs, 
ſwiftneſs, and fear. They are more honourable bear- 
ings than fiſhes, becauſe they participate more of air 
and fire, the two nobleſt and higheſt elements, than 
of earth and water, F 

Birds muſt be borne in coat-armour, as is belt fit- 
ting the propriety of their natural actions of going, 
ſitting, ſtanding, flyiag, &c. 

Birds that are either whole footed, or have their 
feet divided, and yet have no talons, are ſaid to be 
membered ; but the cock, and all birds of prey with 
ſharp and hooked beaks and talons, for encounter or 
defence, are termed armed. In the blazoning of 
birds, if their wings be not diſplayed, they are ſaid to 
be borne cloſe; as, he Iearcth an eagle, &c. cloſe. 

BixDp-CaLL, among ſportſmen. See Carr. 

Bixb's-E VBE, in botany, See PRIuVtA. 

BixD-L1ME, a viſcid ſubſtance, prepared after different 
ways. The moſt common bird-lime among us, is made 
from holly-bark, boiled ten or twelve hours; when 
the green coat being ſeparated from the other, it is 
covered up a fortnight in a moiſt place, then pounded 
into a tough paſte, ſo that no fibres of the wood are 
diſcernible, and waſhed in a running ſtream till no 
motes appear; put up to ferment four or. five days, 
ſkimmed as often as any thing ariſes, and laid up 
uſe. To uſe it, a third part of nut-oil, or thin greaſe, 
muſt be incorporated with is over the fire, 

The Italians make bird-lime of the berries of the 
miſleto- tree. That which comes from Damaſcus is 
ſuppoſed to b made of ſebeſtens j and it is ſaid that 
the bark of our lantona, or way · faring ſhrubs, will make 
very good bi rd- lime. 

BIREMIS, in Roman antiquity, a veſſel with two rows 
of oars; concerning the diſpoſition of which authors 
are not agreed, 

BIRETUM, or Hint run, a ſort of black bonnet, or 
covering of the head, in form of a pyramid, much uſed 
in Italy and France about five or fix hundred years 
ago, «s a badge of victory, honour, or ſacerdotal pre- 
ferment. 

BIRKENFIELD, a town of Germany, about 40 miles 
1 ſituated in 6 40 E. long. and 49 

5 N. lat. 

BIRMINGHAM, a large populous. town in Warwick - 
ſhire, about 16 miles north-weſt of Coventry, fituated 
in1% 50 W. long, and 32 30 N. lat. It is remark- 
able for its iron manuſactory. 

BIROTA, or BrxorTun; in Roman antiquity; a kind 
of vehicle, ſo denominated from its moving upon two 
wheels; Ir carried about two handred pound weight, 
and was drawn by three mules, 

BIRRUS, in Roman antiquity, a cloak, made of wool- 
len cloath, worn by the ſoldiers: Alſo a robe worn 
by the prieſts or biſhops. 

BIRTH, in midwifery, ſignifies the ſame with delivery. 
See NeLiveryY, and — 

Aßter-Biaru. Sce Arte x-birth, 

Barn, or Harne, in the fca-language, 2 conve- 

mem 
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nient place to moor a ſhip in; alſo a due diſtance ob- 
ſerved by ſhips lying at anchor, or under fail ; and a 
proper place aboard for a meſs to put their chelts, Cc. 
is called the birth of that meſs. 

Biaru-wonr, in botany. See Ax18TOLOCH14, 

BIRZA, atown of Samogitia, in Poland, about 42 miles 
ſouth-eaſt of Mittau, fituated in 25 E. long. and 56? 

5 N. lat. 

BIS. or BIE A, a coin of Pe 
for half a ducat. It is 
kingdom. 

BI3zANT. See BPSsAN Tr. - 

BISCAY, the moſt northerly province of Spain, from 
which the bay of Biſcay takes its name. 

Neu BisCav, à province of Mexico, having New-Me- 
xico on the north, and Florida on the welt. 

BISCHWELLER, a fortreſs of Alſace, ſubject to the 
French, ſituated about five miles weſt of Port-Lewis, 
in 7 E. long. and 48 4o' N. lat. 

BISCHROMA, in muſic, the ſame as our triple quaver. 
See CHROMA. 

BISCUTELLA, in botany, a genus of the tetradyna- 
mia ſiliculoſa claſs. The pod is plain, compreſſed, 
roundiſh, and bilobated above and below; and the ca- 
lix is a {mall leaf, gibbous at the baſe, The ſpecies 
are two, tz, the auriculata and didyma, both natives 
of Italy, &c. 

BISERRULA, in botany, a genus of the diadelphia 
decandria claſs. The pod is plain, and has two cells, 
There is but one ſpecics, viz. the pelecinus, a native 
of Sicily, 

BISERTA, a port-town of the kingdom of Tunis, in 
Africa, ſituated on the Mediterranean, near the place 
where Utica anciently ſtood, and about forty miles 
north of Tunis, in 9 E. long. and 37“ N. lat. 

BISHOP, a prelate, or perſon conſecrated for the ſpiri- 
tual government of a dioceſe, 

In the primitive church, it appears that there was 
but one biſhop in a church, and but one church to a 
biſhop. The "peculiar acts of the epiſcopal function 
were, preaching the word, praying with the people, 
adminiltering the two ſacraments of baptiſm and the 
euchatiſt, taking care of the poor, ordaining of mini- 
ſters, governing his Rock, excommunicating offenders, 
and ablolving of penitents. The election of a biſhop 
was jointly in the hands of the clergy and laity of the 
biſhopric or pariſh which became vacant, When they 
elected a biſhop, they preſented him to the neighbour- 
ing biſhops, for their approbation and conſent, with- 
out which his election was not valid. A biſhop thus 
choſen and ordained, always gave notice of his ad- 


, Which is current there 
o a weight uſed in that 


vancement to the molt renowned biſhops of the church. 


As to the form of ordination, it was thus: Two 
biſhops held the book of the goſpels over the head of 
that biſhop which was ordained, and whilſt -one pro- 
nounced the bleſſing, or prayer of conſecration, all the 
reſt of the biſhops that were preſent laid their hands 
upon his head, 

In the church of Rome, the pope has the chicf 
right of electing biſhops ; nevertheleſs, ſome princes 
have reſerved to themſelves the right of nominating to 
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biſhoprics, after which the pope ſends his approbation, 
and the bulls to the new biſhop. 

When a perſon hears that the pope has raiſed him 
to the epiſcopal dignity, he enlarges his ſhaven crown, 
dreſſes himſelf in purple, and, if he be in Rome, he 
mult go and receive the rochet from the pope: three 
months after, having been confirmed in his election, 
be is conſecrated in a very ſolemn manner. 

Upon the vacancy of a biſhop's fee in England, the 
king grants his conge d'e/lire to the dean and chapter, 
to ele the perſon whom, by his letters miſhve, he 
hath appointed; and if they do not make the election 
in twenty days, they are to incur a premunire. The 
dean and chapter having made their election accord» 
ingly, the archbiſhop, by the King's direction, con- 
firms the biſhop, and afterwards conſecrates him, by 
impoſition of hands, according to the form laid down 
in the Common Prayer-boek. Hence we ſee that a 
biſhop differs from an archbiſhop in this, that an arch- 
biſhop with biſhops conſecrates a biſhop, as a biſhop 
with prieſts conſecrates a prieſt : Other diſtinctions are, 
that an archbiſhop viſits a province, as a biſhop a dio- 
ceſe; that an archbiſhop convocates a provincial ſy- 
nod, as a biſhop does a dioceſan one; and that the 
archbiſhop has canonical authority over all the biſhops 
of his province, as a biſhop has over the prielts of his 
dioceſe, 

The juriſdicton of a biſhop of the church of Ecg- 
land conſiſts in collating benefices, granting inſtitutions, 
commanding inductions, taking care of the profits of 
vacant benefices for the uſe of the ſucceſſors, conſe- 
crating churches and chapels, ordaining prieſts and 
deacons, confirming after baptiſm, granting adminiſtra- 
tions, and taking probates of wills: Theſe parts of his 
function depend upon the eccleſiaſtical law. By the 
common law, he is to certify to the judges concerning 
legitimate and illegitimate births and marriages: And 
to his juriſdiction, by the ſtatute-law, belongs the li- 
cenſing of phyſicians, ſurgeons, and ſchool- maſters, 
and the uniting of ſmall pariſhes : which laſt privilege 
is now peculiar to the biſhop of Norwich, | 

All biſhops of England are peers of the realm, ex- 
cept the biſhop of Man, and as ſuch fit and vote in the 
Houſe of Lords: They are barons in a threefold man- 
ner, viz, feudal, in regard to the temporalities an- 
nexed to their biſhoprics; by writ, as being ſummoned 
by writ to parliament ; and laſtly, by patent and crea- 
tion: Accordingly they have the precedence of all 
other barons, and vote as barons and biſhops, and 
claim all the privileges enjoyed by the temporal lords, 
excepting that they cannot be tried by their peers, be- 
cauſe, in caſes of blood, they — ts cannot pals 
upon the trial, for they are prohibited, by the canons 
of the church, to be judges of life and death. 

Bis uod court, an eccleſiaſtical court, held in the 
cathedral of each dioceſe, the ju.'ge whereof is the 
biſhop's chancellor, who judges o the civil and canon 
law; and if the dioceſe be large, he has his commiſ- 
ſaries in remote parts, who hold what they call con- 
fiftory courts, for matters limited to them by their 

commiſſion. | 
Bis nor's 
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Bi$H0Þ's-CASTLE, a borough- town in Shropſhire, ſitu- 
ated on the river Ouy, about 15 miles ſouth-weſt of 
Shrewſbury, in 30 W. long. and 52% 30 N. lat. 

Bis nor AND HIS og „ little iſlands and rocks 
on the coalt of Pembrokeſhire, not far from St Da- 
vid's, very fatal to mariners., 

BisHoP's-STORTFORD, a market-town in Hertfordſhire, 
30 miles north of London, and only 10 miles north- 
ealt of Hertford; in 20 E. long. 5 1 30 N. lat. 

BISHO PING, a term among horſe- courſers, to denote 
the ſophiſtications uſed to make an old horſe appear 
young, a bad one good, c. 

BISHOPRIC, the diſtrict over which a biſhop's juriſ- 
diction extends, otherwiſe called a dioceſe. 

In England there are twenty-four biſhoprics, and 
two archbiſhoprics; in Scotland, none at all; in Ire- 
land, eighteen biſhoprics, and four archbiſhoprics. 

BISIGNANO, a city. of Hither Calabria, in the king- 
dom of Naples; in 1645 E. long. and 39 50 N. 
lat. 

BISKET, a kind of bread prepared by the confedtioners, 
of fine flour, eggs, and ſugar, and roſe or orange- 
water; or of flour, eggs, and ſugar, with aniſeeds 
and citron-peel, baked again and again in the oven, in 
tin or paper moulds. There are divers ſorts of biſkets, 
as ſeed-biſket, fruit-biſket, long biſket, round bilker, 
naples · biſſcet, ſpunge-biſket, c. 

Sca-Bis Er is a ſort of bread much dried by paſſing the 
oven twice, to make it keep for ſea-ſervice, For long 
long voyages they bake it four times, and prepare it 
ſix months before the embarkation. It will hold good 
a whole year. 

BISMILLA, a ſolemn form uſed by the Mahometans at 
the beginning of all their books and other writings, ſig - 
nifying, In the name of the moſt merciful God. 

BISMUTH, a ponderous brittle ſemi · metal, reſembling 
zinc and the regulus of antimony, but differing greatly 
from them in quality, It diſſolves with vehemence in the 
nitrous acid, which only corrodes the regulus of anti- 
mony; and is ſcarce ſoluble in the marine acid, which 
acts ſtrongly on zinc. A calx and flowers of biſmuth 
have been recommended as fimilar in virtue to certain 
antimonial preparations ; but are at preſent of no other 
uſe than as a pigment or coſmetic, 

Biſmuth is ſometimes found native, in ſmall com- 

pact maſſes, of a pale lead-colour on the outſide, but a 
— white within. It attenuates the 2 of all 
other metals, and thereby promotes their fuſion, When 
diſſolved in ſtrong acids, it yields the famous coſmetic 
magiſtery, and is à very valuable ingredient in the 
mixed metals uſed in caſting types, and for bell metal. 

Biſmuth is very common in Germany, and not un- 
frequently found in the tin · mines of Cornwall, though 
little known, or at leaſt regarded, there. 

BISNAGER, the capital of 4 province of the ſame name 
in the higher —_— of India; in 78 E. long. and 
14* N. lat. 

BISNOW, or BisCHxov, a ſect of the Banians in the 
Eaſt Indies; they call their god Ram-ram, and give 
him a wife : They adorn his image with golden chains, 
necklaces pearls, and all ſy-ts of precious ones. 

Vor. I. No. 24+ 3 
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They ſing hymns in honour of their god, mixing their 
devotion with dances and the ſound of drums, tlage> 
lets, brazen baſons, and other inſtruments, This ſect 
lives wholly upon herbs and pulſe, butter and milk. - 

BISOCHI, or B1izocxi. See Bizocn:. 

BISOMUM, or Disouun, in Roman antiquity, a ſe- 
pulchre, or vault, containing two dead bodies. On 
the tombs of the primitive Chriſtians were wont to be 
inſcribed the words biſomi, or triſ,mi, or quadriſemi, 
&c. that by theſe means they might the eafier calcu- 
late the number of their dead. 

BISON, in zoology, the trivial name of a ſpecies of bos. 
See Bos. 

BISQUET, or BisxzT, Sec Bisxtr. 

BISSACRAMENTALES, a denomination given to Pro- 
teſtauts, on account of their allowing of only two ſa- 
craments, viz, baptiſm and the euchariſt. 

BISSECTION, in geometry, the diviſion of a line, angle, 
Ge. into two equal parts. 

BISSELAUM, among ancient naturaliſts, denotes the 
oil of pitch, more properly called piſclaum. See Pis- 
SEL un. 

BISSEXTILE, in chronology, a year conſiſting of 366 
days, being the ſame with our leap-year. See AsTxv- 
NOMY, Of the diviſion of time. 

BISTER. See Bisras, 

BISTI, in commerce, a ſmall coin of Perſia : Some ſay 
that it is among the current ſilver coins of Perſia, and 
worth only a little above three farthings of our money; 
others ſpeak of it again as 'a money 2 

BISTORTA, in borany, the trivial name of a ſpecies of 
poly gonum. See Pol YOU. | 

BISTOURY, in ſurgery, an inſtrument for making in- 
ciſions, of which there are different kinds, ſome being 
of the form of a lancer, others (trait and fixed in the 
handle like a knife, and others crooked with the ſharp 
edge on the infide. See SuxGtry, 

BISTRE, or BisTz«, among painters, denotes gloſſy 
ſoot, pulveriſed and made into a kind of cakes, with 
gum-water, It is uſed to waſh their deſigns, Set 
Wazninxc. ; | 

BIT, or Birr, an effential part of a bridle. Its kinds 
are various. 1. The muſrol, ſnaſfle, or watering-bir. 
2. The canon-mouth, jointed in the middle. 3. The 
canon with a faſt mouth, all of a piece, only kneed 
in the middle, to form a liberty or ſpace for the tongue ; 
fit for horſes too ſenſible, or tickliſh, and liable to be 
continually bearing on the hand. 4. The canon- 
mouth, with the he in form of a pigeoa's neck; 
proper where a horſe has too large a tongue. 5. The 
canon with a port mouth, and an upſet or mounting 
liberty ; uſed where a horſe has a good mouth, bur 
large tongue. 6. The ſcatch- mouth, with an upſet ; 
ruder but more ſecure than a canon- mouth. 7. 
canon-mouth with a liberty; proper for a horſe with a 
large tongue, and round bars, 8. The maſticadour, 
or {lavering-bit, Cc. The ſeveral parts of a ſnaffle, 
or curb-bit, are the mouth piece, the cheeks and eyes, 
guard of the cheek, head of the cheeks, the port, the 
welts, the campanel or curb and hook, the boſſes, the 
boltters aud rabbers, the water-chains, the fide-bolrs, 

1B bolts, 
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bolts, and rings, kirbles of the bit or curb, trench, top- 
rol, flap, and jeive. The importation of bits for bridles 
is now prohibited. 
Bir alſo denotes the iron part of a piercer, augre, and 
the like inſtruments. 
Bir VH a key, the part which contains the wards. 
Warbps. 
Bir, or BiTtrs, in ſhip-building, the name of two great 
* timbers, uſually placed abaft the manger, in the ſhip's 
loof, through which the croſs piece goes : The uſe of 
it is to belay the cable thereto, while the ſhip is at 
anchor. 
BITCH, the female of the dog kind. See Canis. 
BITONTO, a city of the province of Barri, in the 
kingdom of Naples, ſituated about eight miles ſouth- 
welt of Barri, in 17 40 E long. and 41 200 N. lat. 
BITTACLE, on ſhip - board, a ſquare box ſtanding before 


Sve 


him that ſteers the ſhip, with the compaſs N there - 


in, to keep and direct the ſhip in her courſe. 

BITTER, an epithet given to all bodies of an oppoſite 
taſte to ſweetneſs. For the medical virtues of bitters, 
ſee MaTEria MEDICA. | 

BirTEs, a ſea-term, ſignifying any turn of the cable 
about the bits, ſo as that the cable may be let out by 
little and little. And when a ſhipis ſtopped by a cable, 
the is ſaid 19 be brought up by a bitter, Alſo that end 
of the cable which is wound about the bits is called the 
bitter end of the cable. 

B1TTER-APPLE, in botany, See CoLocynTHis., 

BiTTER-SALT. See EpSOM-SALT. 

BiTTER-$SWEET, in botany. See SoLANUm. 

BiTTER-WATERS, Sce WATER. 

BirTEer-Wins, Sce Wine, 

BITTERN, in ornithology. See Ax DA. 

BiTTExN, in the ſalt- works, the brine remaining after 
the ſalt is concreted: This they ladle off, that the 
falt may be taken out of the pan, and afterwards put 
in again; when, being farther boiled, it yields more 
ſalt. See Saur. 

BITUMEN, in natural hiſtory. See As rALTrun. 

BIVALVES, a term ſometimes uſed for ſuch ſhells as 
conſiſt of two pieces. It is alſo an appellation given 
to ſuch pods, or capſules, as conſiſt of two valves in- 
cloſing the ſeeds. 

-/ BIVENTER, in anatomy, called alſo digaſtric, or two- 

bellied, a muſcle of the lower jaw. See p. 222. col. 1. 

BIUMBRES, in geography, the ſame with the amphiſcii. 
See AmPHiSC11, 

BIXA, in botany, a genus of the polyandria mongynia 
claſs. The corolla conſiſts of 10 petals; the calix has 
five teeth; and the capſule is rough, and double- 
valved. There is but one ſpecies, viz. the orellana, 
a native of America. 

BIZARRO, in the Italian muſic, denotes a fanciful kind 
of compoſition, ſometimes faſt, flow, ſoft, ſtrong, Cc. 
according to the fancy of the compoſer, 

BIZOCHI, or B1$0cn1, in church-hiſtory, certain he- 


retical monks, ſaid to have aſſumed the religious habit 


contrary to the canons, rejected the ſacraments, and 
maintained other errors. 

BIZU, a town of Barbary, in Africa, in the kingdom of 
Morocco. 
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BLACK, a well known colour, ſuppoſed to be owing to 
the abſence of light; all the rays thereof being ab- 
ſorbed by the black bodies. See Or rics. 

BLAcx, among dyers, one of the five ſimple and mother 
colours uſed in dying. It is made differently, ac- 
cording to the ſeveral qualities of the ſtuffs that are to 
be dyed. For ſtuffs of a high price, as woolen cloth 
anell and a half or an ell and a quarter wide, broad 
and narrow rattens, fine woollen druggets, &c. they 
mult uſe a black made of the beſt woad and indigo, 
inclining to a bluiſh brown. The goodneſs of the 

compoſition conſiſts in there being not above ſix pounds 
of indigo ready prepared to each ball of woad, when 
the latter, being in the tub, begins to caſt its blue 
flower; and in not being heated for uſe above twice; 
after which it muſt be boiled with alum, tartar, or 
aſhes of lees of wine, then maddered with common 
madder, and laſtly the black muſt be given with gall- 
nuts of Aleppo, copperas, and ſumach. As for more 
indifferent (tuffs, ſuch as ſmall rattens, and ſhalloons, 
as they cannot pay for the expence of maddering, it is 
ſufficient that they be well boiled with woad, and after- 
wards blacked with gall and copperas. There is like- 
wiſe jefuits black, which is made with the ſame ingre- 
dients as the good black, but without having firſt dyed 
the ſtuff blue. 

Ceran BLACx, called by ſome Frank fort black, is made 
with the lees of wine, burnt, waſhed afterwards in 
water, then ground in mills made for that purpoſe, with 
ivory, bones, or peach- ſtones, alſo burnt, It comes 
from Frankfort, Mentz, and Straſbourg, either ia 
lumps or powder, and muſt be choſen moiſt, without 
having been wetted, of a fine ſhining black, ſoft, fri- 
able, feht, and with as few ſhining grains as poſhble. 

Ivory Black, otherwiſe called velvet black, is burnt 
ivory, Which becoming quite black, and being reduced 
to thin plates, is ground in water, and made into tro- 
ches, to be uſed by painters, and by jewellers, who 
ſet precious ſtones, to blacken the ground of the col- 
lets, and give the diamonds a teint or foil. In order 
to be good, it ought to be tender, friable, and tho- 
roughly ground. 

Bone-BLack is made with the bones of oxen, cows, &c. 
and is uſed in painting ; but is not ſo much eſteemed as 
ivory black, 

Hart's-Buack, that which remains in the retort after 
the ſpirits, volatile ſalt, and oil, have been extracted 
from hart's-horn. It anſwers the purpoſes of painters 
almoſt as well as ivory-black. 

Spaniſh Black is nothing but burnt cork : It is uſed in 
ſeveral works. It ſhould be light, and have as few 
grains of ſand mixed with it as poſſible. 

Lamp-Brack, or Lam-Brack, the ſooty ſmoke of ro- 
ſin, There is ſome in powder and ſome in lumps, and 
is moſtly brought from Sweden and Norway, and pays 
duty 11. 108. 4d. the hundred weight. It is uſed 
on various occaſions, particularly for making the print- 
er's ink, for which purpoſe it is mixed with oil of wal - 
nuts, or linſeed, and turpentine, all boiled together. 

Earth-Buack, a ſort of coals found in the ground, 
with which the painters and limners i to paint in 
freſco, after it has been well ground. 

There 


: B L A. 
There is alſo a black made with gall nuts, copperas, 
or vitriol, ſuch as common ink. And a black made 
with ſilver and lead, which ſerves to fill up the cavities 
of ingraved things. | 

Currier's Bracx, a black made with gall-nuts, ſour 
beer, and old iron, termed the firſt black. The ſe- 
cond black, which gives the gloſs to the leather, is 
compoſed of gall-nuts, copperas, and gum-arabic, 

BL ack-bank, in geopraphy, a town of Ireland, about ſe- 
ven miles ſouth of Armagh, in 6 50 W. long. and 
54 12' N. lat. 

Brack-berry, in botany. See Runvs, 

BLACK-book of the exchequer. See EXCHEQUER, 

BLack-bourn, a market-town of Lancaſhire, about nine 
miles eaſt of Preſton, in 2 20' W. long. and 53* 40 
N. lat. 

BLack-cap,-in ornithology, the Engliſh name of the 
muſcicapa utricapilla, See Muscicara. 

BLack-eagle. See Falco. 

BLuacx-foreft, a part of Swabia, divided from Switzer- 
land by the river Rhine. 

BLack-game, Sce Terrao. 

BLAacx-mail, a link of mail, or ſmall pieces of metal 
or money. In the counties of Northumberland, Cum- 
berland, Weſtmoreland, and ſeveral parts of Scotland, 
it was formerly taken for a certain rent of money, 
corn, cattle, or other conſideration, paid by poor peo- 
ple near the borders, to perſons of note and power, 
allied with ſome moſs-rroopers, or known robbers, in 
order to protect them from pillage. 

BLackx-order. See OubER. 

BLack-rod. See Ron. 

Brach, the ſame with the Euxine ſea, lying north 
of Natolia, between 29® and 44* E. long. and 42* 
and 46 N. lat. f 

BTAcx- in. See Tis. 

BLack-water, the name of two rivers in Ireland; one 
of which runs through the counties of Cork and Wa- 
terford, and falls in Youghal bay; and the other, af- 
ter watering the county of Armagh, falls into Lough 
Neagh. 

BLACKS, in phyſiology, See NeGrots. 

BLADDER, in anatomy. See p. 269. col. 2. 

Air-BLapvts, in phyſiology. Ser Alx. 

Oil-BLaDpters, See OL. 

BL ARIA, in botany, a genus of the tetrandria mono- 
gynia claſs. The calix is divided into four ſegments, 
as alſo the corolla; the ſtamina are inſerted into the 
receptacle; and the capſule has four cells, containing 
many ſeeds. There is but one ſpecies, viz. the cri- 
coides, a native of the cape of Good Hope. 

BLAFART, in commerce, a ſmall coin, current at 
Cologn, worth ſomething more than a farthing of our 
money. 

BLAIN, among farriers, a diſtemper incident to beaſts, 
being a certain bladder growing on the root of. the 
tongue, againſt the wind-pipe, which ſwells to ſuch a 
pitch as to ſtop the breath. It comes by great chaf - 


fing and heating of the ſtomach, and is perceived by 
the beaſt's gaping, and holding out his tongue, and 
fwaniing at the mouth. To cure it, caſt the beaſt, take 
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forth his tongue, and then, ſlitting the bladder, waſh 
it gently with vinegar and a little ſalt. 

BLAIR of 442/, a ſmall town of Athol in Scotland, 
ſituated about twenty-eight miles north of Perth. 

BLAIRIA, in botany. See VerBExaA. 

BLAKEA, io botany, a genus of the dodecandria mo- 
nogynia claſs. The calix has five leaves; the petals 
are ſix; the antherz are connected; and the capſule 
has ſix cells. There is only one ſpecies, viz, the tri- 
nervia, a native of Jamaica. 

BLAMONT, a town of Lorrain, about twenty-eight 
miles ſouth-eaſt of Nancy, in E. long. 6% 45 and 
N. lat. 48* 38”. 

BLANC. See BrAxx. 

BLANCH-4el/ding, in Scots law, a tenure by which the 
vaſſal is only bound to pay an eluſory yearly duty to 
his ſuperior merely as an acknowledgment of his right, 
See Scots Law, tit. The ſeveral kinds of beldingr. 

Carte-BLancHs. See CARTE. 

BLANCHING, in a general ſenſe, denotes the art of 
bleaching or whitening, 

BAN cutxd of copper is done various ways, ſo as to 
make it reſemble ſilver. If it be done for ſale, it is 
felony by 8 and 9 William III. chap. xxvi. 

BLAaxcHiNG, in coinage, the operation performed on 
the planchets or pieces of filver, to give them the re- 
quiſite luſtre and brightneſs. They alſo blanch pieces 
of plate, when they would bave them continue white, 
or have only ſome parts of them burniſhed. 

Blanching, as it is now practiſed, is peformed by 
heating the pieces on à kind of peel with a wood-fire, 
in the manner of a reverberatory; ſo that the flam-: 
— over the peel. The pieces being ſufficiently 

eated and cooled again, are put ſucceſſively to boil in 
two pans, Which are of copper; In theſe they pur 
water, common ſalt, and tartar of Montpelier. When 
they have been well drained of this water in a copper 
fieve, they throw ſand and freſh water over them; 
and when dry, they are well rubbed with towels. 

Brax chli, among gardeners, an operation whereby 
certain ſallets, roots, &c, are rendered whiter than 
they would otherwiſe be. 

It. is this: After pruning off the tops and roots of 
the plants to be blanched, they plant them in trenches 
about ten inches wide, and as many deep, more or 
leſs, as is judged neceſſary; as they grow up, care is 
taken to cover them with earth, within four or five 
inches of their tops : This is repeated from time to 
time, for five or ſix weeks, in which time they will be 
fit for uſe, and of a whitiſh colour where covered by 
the earth, 

BLAxCcninG alſo denotes the operation of covering iron 
plates with a thin coat or crult of tin, 

BLANCO, or Cape-Buaxco, a promontory of Peru, 
in 8. America, W. long. 81“, and S. lat. 3 457. 
Buaxco is alſo the name of one of the Antille-iſlands, 
on the coaſt. of Tera Firma, in W. long. 649, and 

N. lat. 129. 
e-BLanco is alſo a 

. long. and 20 N. lat. 

BLANFORD, a market town of Dorſetſhire, ten miles 

nort!; 


2 of Africa, u 180 
at | 
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north of Pool, in 2 20 Ww. long. and 50% 50 
N. lat. 

BLANES, a port-town of Catalonia in Spain, E. long. 
20 40”, N. lat. 41 30“. N E 

BLANK, or Brave, properly ſignifies white. See 
WHITE. 

Bti.axx, in commerce, a void or unwritten place which 
merchants ſometimes leave in their day · books or jour - 
nals. * 


| Br.anx-bar, in law, the ſame with common bar. See 


BAR. 

Buawx-v2r/e, in the modern poetry, that compoſed of a 
certain number of ſyllables, without the aſſiſtance of 
rhime. Sce Versr and RHimE. 

Point- BLANK. See PoinT-blarnk. 

BLANKENBURG, a town of Dutch Flanders, eight 


miles north-eaſt of Oſtend, in 30 E. long. and 51® 20 


N. lat. 


BLANKENBURG is alſo the name of a town in lower Sax- 


ony, about forty-five miles ſouth-eaſt of Wolfemburtle, 
in 11 15” E. long. and 51 50“. N. lat. 


BLANKET, a coverlet for a bed. A ſtuff commonly 


made of white wool, and wrought in a loom like 
cloth; with this difference, that they are croſſed like 
ſerges. 

When they come from the loom, they are ſent to 
the fulter; and atter they have been fulled and well 
cleaned, they are naped with a fuller's thiſtle, 

There are blankets made with the hair of ſeveral a- 
nimals ; as that of goats, 1085 and others. 

French blankets, called Paris mantles, pay duty 
128. 11d. each, if coloured and the manufacture of 

France; otherwiſe only 58. 15d. If uncoloured, 
and the manufacture of France, they pay each 
9s. 8 ed d. otherwiſe only 38. 10% d. Blankets 
imported into France, pay a duty of importation ac- 
cording to their fineneſs; namely, thoſe of fine wool, 
ſix livres per piece; thoſe of coarſe and middling 
wool, three livres, None can be imported but by the 
way of Calais and St Vallery. 

BLANOS, a maritime town of Spain in Catalonia, near 
the mouth of the river Tordera, 

BLANQUILLE, in commerce, a ſmall filver coin cur- 
rent in the kingdom of Morocco, and all that part of 
the coaſt of Barbary ; it is worth about three-half-pence 
of our money. 

BLARE, in commerce, a ſmall copper coin of Bern, 
nearly of the ſame value with the ratz. : 

BLAREGNIES, a town of the Auſtrian Netherlands, 
about ſeven miles ſouth of Mons; E. long. 3 55, 
and N. lat. 50 30, 

BLASIA, in botany, a genus of the cryptogamia algæ 
claſs. The calix of what is called the male is cylin- 
drical, and full of grains; the calix of the female is 

naked, and incloſing a roundiſh ſeed ſunk in the leaves. 
There is but one ſpecies, viz. the puſilla, or dwarf 
blaſia, native of Britain, 

BLASPHEMY, an indignity or injury offered to the 
Almighty, by denvi:g what is his due, and of right 
belonging to him; or by attributing to the creature 
that which is due only to the Creator. 
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BLAST, in a general ſenſe, denotes any violent explo- 
ſion of air, whether occaſioned by gun-powder, or by 
the aclion of a pair of bellows. | 

5 among miners, the ſame with damps. See 

AMPS, | 1 

Bras, or Bricht, in huſbandry. - See BLI r. 

BLASTING, a term uſed by miners for the tearing up 
rocks which lie in their way, by the force of gun- 
powder. | | 

BLATTA, or Cocxnxocne, a genus of inſets belong- 
ing to the order of hemiptera, or ſach as have four 
ſemicruſtaceous incumbent wings. - The head of the 
blatta is inflected towards the breaſt ; the antennz, or 
feelers, are hard like briſtles; the elytra and wings are 
plain, and reſemble parchment ; the breaſt is ſmooth, 
roundiſh, and is terminated by an edge or margin; the 
feet are fitted for running; and there are two ſmall 
horns above the tail. This inſe& reſembles the beetle; 
and there are 10 ſpecies; viz, 1. The gigantea is of a 
livid colour, and has ſquare browniſh -marks on the 
breaſt. It is found in Aſia and America, and is about 
the ſize of a hen's egg. 2. The alba is red, and the 
margin of the breaſt is white, It is found in Egypt. 
3. The ſurinamenſis is livid, and the breaſt edged with 
white, It is a native of Surinam, 4. The ameri- 
cana is of an iron colour, and the hind part of the 
breaſt is white. The wings and elytra are longer than 
its body. It is found in America and the Guth of 
France. 5. The pivea is white, with yellow feelers. 
It is a native of America. 6. The africana is aſh-co- 
loured, and has ſome hairs on its breaſt. It is found 
in Africa, 7. The orientalis is of a duſky aſh colour, 
has ſhort elytra, with an oblong furrow in them. This 
ſpecies is frequent in America. They get into cheſts, 
So and do much hurt to cloaths; they infeſt peoples 
beds in the night, bite like bugs, and leave a very un- 
ſavoury ſmell behind them. They avoid the light, 
and ſeldom appear but in the night time. The female 
reſembles a kind of caterpillar, as it has no wings : 
She lays an egg of about one half the bulk of her 
belly. They eat bread, raw or dreſſed meat, linen, 
books, ſilk-worms and their bags, &c. Sir Hans 
Sloane ſays, that the Indians mix their aſhes with ſu- 
gar, and apply them to ulcers in order to promote the 

uppuration. 8. The germanica, is livid, and yellow- 

iſh, with two black parallel lines on the breaſt. It js 
found in Denmark. 9g. The lapponica, is yellow, and 
the elytra are ſpotted with black, It is found in Lap- 
land, and feeds upon cheeſe, fiſhes, Cc. 10. The 
oblongata, is of an oblong figure; the colour is livid 
and ſhining; and it has two black ſpots on the breaſt. 
The feelers are red and clavated; and the feet are 
very hairy. Ir is a native of America, 

BraTTA byzantia, in pharmacy. See Unxcvi1s. 

BLATTARIA, in botany, See VerBascun. 

BLAVET, or PoxT-Lewrs, à port-town of Brittany 
in France, ſituated at the mouth of the river Blavet; 
W. long. 3, and N. lat 47 40“. 

BL AWBUREN, a town of Swabia, in Germany, a- 
bout eleven miles caſt of Ulm; E. long. 9 45", and 
N. lat. 48 24. 


BLAYE, 


BB L A ( 
BLAYE, a fortreſs of Guienne, in France, ſituated on 


the river Garonne, about twenty-one miles north of 
Bourdeaux ; W. long. 45, and N. lat. 45* 70. 

The iotention of it is, to hinder any ſhip from go- 
ing to Bourdeaux without permiſſion. 


* AZE, a white ſpot in a horſe's face. 


LAZE. See Br ARE. 
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ing of a horn, and was introduced into heraldry as a 
term denoting the deſcription of things borne in arms, 
with their proper ſignifications and intendments, from 
an ancient cuſtom the heralds, who were judges, had 
of winding an horn at juſts and tournaments, when 
they explained and recorded the atchievements of 
knights. 


BL4ZONING, or BLazonxy, in heraldry, the decy- BLEA, in the anatomy of plants, the inner rind or bark. 


phering the arms of noble families, 


The word originally ſignified the blowing or wind- 


See AGRICULTURE, Part I. ; 


BL E AU HIN G. 


LEACHING is the art of whitening linen cloth, 
thread, &c. ; which is conducted in the following 
manner by the bleachers of this country. 

After the cloth has been ſorted into parcels of an e- 
qual ſineneſs, as near as can be judged, they are latched, 
linked, and then ſteeped. Steeping is the firſt operation 
which the cloth undergoes, and is performed in this 
manner, The linens are folded up, each piece diſtin, 
and laid in a large wooden veſſel; into which is thrown, 
blood-warm, a ſufficient quantity of water, or equal parts 
of water and lye, which has been uſed to white cloth only, 
or water with rye-meal or bran mixed with it, till the ws 
is thoroughly wet, and the liquor riſes over all, Then a 
cover of wood is laid over the cloth, and that cover is ſecu- 
red with a poſt betwixt the boards and the joiſting, to pre- 
vent the cloth from riſing during the fermentation which 
enſues. About ſix hours after the cloth has been ſteeped 
in warm water, and about twelve in cold, bubbles of air 
ariſe, a pellicle is formed on the ſurface of the liquor, 
and the cloth ſwells when it is not preſſed down, This 
inteſtine motion continues from, thirty-ſix to forty-eight 
hours, according to the warmth of the weather; about 
which time the pollicle or ſcum begins to fall to the bot- 
tom. Before this precipitation happens, the cloth muſt 
be taken out; and the proper time for taking it out, is 
when no more air-bubbles ariſe. This is allowed to be 
the juſteſt guide by the moſt experienced bleachers, 

The cloth is then taken out, well rinſed, diſpoſed re- 
gularly by the ſelvage, and waſhed in the put - mill to 
carry off the looſe duſt. After this it is ſpread on the 
ficld to dry: When thoroughly dried, it is ready for 
bucking ; which is the ſecond operation, 

Bucking, or the application of ſalts, is performed in 
this manner, The firſt, or mother lye, is made in a 
copper, which we ſhall ſuppoſe, for example, when full, 
holds 190 Scots gallons of water. The copper is filled 
three fourths full of water, which is brought to boil : 
juſt when it begins, the following proportion of aſhes is 
put into it, viz. 30 1b, of blue, and as much white pearl- 
aſhes; 200 Ib. of Marcoft aibes, (or, if they have not 
theſe, about 300 Ib, of Caſhub); zoo d. of 
or blanch aſhes ; the three laſt ovght to be well pounded, 

Vor. I. Numb. 24. 3 


/ 


Muſcovy, 


This liquor is allowed to boil for a quarter of an hour, 
ſtirring the aſhes from the bottom very often; after 
which the fire is taken away. The liquor muſt ſtand till 
it has ſettled, which takes at leaft ſix hours, and then it 
is fit for uſe, | 

Out of their firſt, or mother-lye, the ſecond, or that 
uſed in bucking, is made in this manner. Into another 
copper, holding, for example, 430 Scots gallons, are put 
38 gallons of water, 2 Ib. ſoft ſoap, and 2 gallons of 
mother-lye ; or, for cheapneſs, in place of the = when 
they have lye which has been uſed to white linen, called 
white-linen lye, they take 14 gallons of it, leaving out 
an equal quantity of water. This is called bucking-ly2, 

After the linens are taken up from the field dry, they 
are ſet in the vat or cave, as their large veſſel is called, 
in rows, endwiſe, that they may be equally wet by 
the lye ; which, made 'blood-warm, is now thrown on 
them, and the cloth is afterwards ſqueezed down by a 
man with wooden ſhoes. Each row yadergoes the ſame 
operation, until the veſſel is full, or all the Joch in it. At 
firſt the lye is put on milk-warm, and, after ſtanding a 
little time ou the cloth, it is again let off by a cock into 
the bucking-copper, heated to a greater degree, and then 
put on the cloth again. This courſe is repeated for fix 
or ſeven hours, and the degree of heat gradually increa- 
ſed, till it is, at the laſt turn or two, thrown on boiling 
hot. The cloth remains after this for three or four hours 
in the lye; after which the lye is let off, thrown away, 
or uſed in the firſt buckings, and the cloth goes on to an- 
other operation, 

It is then carried out, generally early in the morning, 
ſpread on the graſs, pinned, corded down, expoſed to 
the ſun and air, and watered for the firſt Fx hours, fo 
often, that it never is allowed to dry, Afterwards it is 
allowed to lie till dry ſpots appear before it is watered, 
Aﬀrer ſcven at night it gets no more water, unleſs it be a 
very dt ing night, Next day, in *he morning and fore- 
noon, it is watered twice or thrice if the day be very 
dry; but if the weather be not drying, it gets no wa- 
ter: After which it is taken up dry if the green be 
clean; if not, it is rinſed, mill-waſhed, and laid out to 
dry agiin, to become fit for bucking, 

a C This 
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This alternate courſe of bucking and watering, is per- 
formed for the moſt part, m ten to ſixteen times, or more, 
before the linen is fit for ſouring; gradually increaſing the 
itrength of the lye from the ſirſt to the middle bucking, and 
from that gradually decreaſing it till tlie ſouriag begins. 
The lyes in the middle buckings are generally about a 
third ſtronger. than the firſt and laſt. 

- Souring, or the application of acids to cloth, is the 
fourth operation. It is difficult to ſay when this opera. 
tion ſhould commence, and depends moſtly on the {kill 
and experience ot the bleacher, When the cloth has an 
equal colour, and is moſtly freed from the ſprat, or 
outer bark of the lint, it is then thought fit for #6 ; 
which is performed in the following manner. Into a 
large vat or veſſel is powered ſuch a quantity of butter- 
milk, or ſour milk, as will ſufficiently wet the farit row 
of cloth; which is tied up in looſe folds, and preſſed 
down by two or three men bare-footed, If the milk is 
thick, about an eighth of water is added to it; if thin, 
ro water, Sours made with bran, or rye-meal and wa- 
ter, are often uſed inſtead of milk, and uſed milk-warm. 

Over the ſirſt row of cloth a quantity of milk and water 
is thrown, to be imbibed by the 1 and ſo it is 
continued till the linen to be ſoured is ſufficiently wet, 
and the liquor riſes over the whole. The cloth is then 
kept down by covers filled with holes, and ſecured with 
a polt fixed to the joiſt, that it may not riſe. Some 
hours after the cloth has been in the ſour, air-bubbles 

ariſe, a white ſcum is found on the ſurface, and an inte- 
| ltine motion goes on in the liquor. In warm weather it 
appears ſooner, is ſtronger, and ends ſooner, than in 
cold weather. Juſt before this fermentation, which laſts 
five or ſix days, is finiſhed, at which time the ſcum falls 
down, the cloth ſhould be taken out, rinſed, mill-waſhed, 
and delivered to the women to be waſhed with ſoap and 
water 

| Waſhing with ſoap and water, is the fifth operation; 
and is performed thus. Two women are robs oppoſite 
at each tub, which is made of very thick ſtaves, ſo that 
the edges, which ſlope inwards, are about four inches in 
thickneſs. A ſmall veſſel full of warm water is placed 
in each tub. The cloth is folded fo that the ſelvage 
may be firſt rubbed with ſoap and warm water length- 
ways, till it is ſufficiently impregnated with it, In this 
manner all the parcel is rubbed with ſoap, and afterwards 
carried to be bucked, 

The lye now uſed has no ſoap in it, except what it 
gets from the cloth; and is equal in ſtrength to the 
ſtrongeſt formerly uſed, or rather ſtronger, becauſe the 
cloth is now-put in wet, From the former operation 
theſe lyes are gradually made ſtronger, till the cloth 
ſeems of an uniform white, nor any darkneſs or brown 
colour appears in its ground, After this the lye is more 
ipeedily weakened than it was increaſed ; ſo that the laſt 
which the cloth gets, is weaker than any it got before, 

But the management of ſours is different; for they 
are uſed ſtrongeſt at firft, and decreaſed ſo in ſtrength, 
- that the laſt ſour, conſidering the cloth is then always 
taken up wet, may be reckoned to contain three fourths 
of water. 


e 


* 


From the bucking it goes to the watering, as former- 
ly, obſerving only to overlap the ſelvages, and tie it 


- down with cords, that it may not tear; then it returns 


to the ſour, milling, waſbimg, bucking, and wateriog a- 
gain. Theſe operations ſucceed one another alternately 
till the cloth is whitened; at which time it is blued, 
ſtarched, and dried. 

This is the method uſed in the whitening fine cloths. 
The following is the method uſed in the whitening of 
coarſe cloths. | 

Having ſorted the cloths, according to their quality, 
they are ſteeped in the ſame manner as the fine, riuſed, 
waſhed in the mill, and dried before boiling. 

In this proceſs, boiling ſupplies the place of bucking, 
as it takes leſs time, and ms is thought cheap- 
eſt. It is done in the following manner: 200 !b, caſhub 
aſhes, 100 Ib, white Muſcovy, and 30 Ib. pearl-athes, 
boiled in 105 Scots gallons of water for 3 quarter of an 
hour, as in the proceſs for the fine cloth, makes the mo- 
ther or firſt lye. The cloth-boiler is then to be filled 
two thirds full with water and mother-lye, about nine 
parts of the former to one of the latter; ſo that the lye 
uſed for boiling the coarſe cloth, is about a third weaker 
than that uſed in bucking the fine, Such a quantity of 
cloth is put into the foregoing quantity of lye, when 
cold, as can be well covered by it. The lye is brought 
gradually to the boil, and kept boiling for two hours; the 
cloth being fixed down all the time, that it does not 
riſe above the liquor. The cloth is then taken out, 
ſpread on the field, and watered, as mentioned before in 
the fine cloth. : 

As the ſalts of the lye are not exhauſted by this boil- 
ing, the ſame is continued to be uſed all that day, add- 
ing, at each boiling, ſo much of the mother-lye as will 
bring it to the ſame ſtrength as at firſt. The lye by boil- 
ing loſes in quantity ſomewhat betwixt a third and a 
fourth; and they reckon that in ſtrength it loſes about a 
half, becauſe they find in practice, that adding to it 
half its former ſtrength in freſh lye, has the ſame effect 
on cloth. Therefore ſome freſh lye, containing a fourth 


| pu of the water, and the half of the ſtrength of the firit 


ye, makes the ſecond boiler equal in ftrength to the 
firſt. To the third boiler they add ſomewhat more than 


the former proportion, and go on ſtill increaſing gradu- 


ally to the fourth and fifth, which is as much as can be 
done in a day. The boiler is then cleaned, and next 
day they begin with freſh lye. Theſe additions of freſh 
lye ought always to be made by the maſter-bleacher, as 
it requires judgment to bring ſucceeding lyes to the ſame 
ſtrength as the firſt, 

When the cloth comes to get the ſecond boiling, the 
lye ſhould be a little ſtronger, about a thirtieth part, and 
the deficiencies made up in the ſame proportion, For fix 
or ſeven boilings, or fewer, if the To be thin, the lye 
is increfſed in this way, and then gradually diminiſhed 
till the cloth is fix for ſouring. The whiteſt cloth ought 
always to be boiled firſt, that it may not be hurt by what 
goes before. 

la this proceſs, if the cloth cannot be got dry for boil- 
ing, buſineſs does not ſtop as in the fine; for after he 

COA 
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coarſe has dreeped on racks made tor the purpoſe, it is 
boiled, making the lye ſtrong in proportion to the water 
in the cloth. 

The common method of ſouring coarſe linen is, to 
mix ſome warm water and bran in the vat, then put a 
layer of cloth, then more bran, water, and cloth; and 
ſo on, till the cave is full, The whole is tramped with 
mens feet, and fixed as in the former proceſs. A thou- 
{and yards of cloth, yard-broad, require betuixt four 
and fix pecks of bran, The cloth generally lies about 
three nights and two days in the four. Others prepare 
their ſour twenty-four hours before, by mixing the bran 
with warm water in a ſeparate veſſel; and before pouring 
it on the cloth, they dilute it with a fulhcienat quantity 
af water. After the cloth is taken from the ſour, it 
ought to be well waſhed and rinfed again, Ir is then 


given to men to be well ſoaped on a table, and after- 


wards rubbed betwixt the rubbing boards. When it 
comes from them, it ſhould be well milled, and warm 
water poured on it all the time, if conveniency will al- 
low of it. Two or three of theſe rubbings are ſuihcient, 
and the cloth very ſeldom requires more. 

The lye, after the ſouring begins, is decreaſed in 
ſtreagth by degrees; and three boiliags after that are 
commonly ſuthcient to finiſh the cloth, Afterwards it is 
{tarched, blued, dried, and bittled in a machine made 
for that purpoſe, which ſupplics the place of a calendar, 
and is preferred by many to it. 

This method uſed in the bleaching of our coarſe cloths, 
is very like that practiſed in Ireland for both tine and 
coarſe. The only material difference is, that there the 
bleachers uſe no other aſhes but the kelp or caſhub. A 
lye is drawn from the former by cold water, which &it- 
{olves the ſalts, and not the ſulphurcous particles of the 
kelp aſhes. This lye is uſed till the cloth is half whi- 
tened, and then they lay aſide the kelp-lye for one made 
of caſhub aſhes. 

In the preceding hiſtory of bleaching we may obſerve, 
that it naturally divides itſelf into ſeveral different 
branches or parts, all rending to give linen the degree 
of whiteneſs required, 
next to be conſidered, 

The general proceſs of bleaching divides itſelf in- 
to theſe difſerent parts. 1 Steeping and milling, 2. 
Bucking and boiling. 3. Alternate watering and drying, 
4. Souring, 5. Rubbing with ſoap and warm water, 
{tarching, and bluing. We hall treat of theſe different 
parts in their order, 


STEEPING. 


Garen linen, in the different changes which it has 
undergone before it arrives at that (tate, con racts a 
great foulneſs, This is chiefly communicated to it by 
the dreſſing compoſed of tallow and ſowen, which is a 
kind of flummery made of bran, flour, or oat-meal 
ſeeds. The firſt thing to be done in the bleachſield is ta 
take off all that filth which is foreign to the flax, would 


blunt the future action of the falts, and might, in untkil- - 


fol hands, be fixed in the cloth, This is the deſign of 
ſleeping, 


How they effectuate that comes 
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To accompliſh this end, the cloth is laid to ſteep in 
blood-warm water. A ſmaller degree of heat would not 
diſſolve the dreſſing ſo foon ; and the greater might co- 
agulate and fix, in che body of the linen, thoſe particles 
which we deſign to carry off, In a tew hours the dreſ- 
ſing made ule in weaviug is diflulved, mixed with the 
water; and, as it had acquired ſome degree of acidity, 
before application, it becomes a ſpecies ct ferment, Each 
ferment promotes its own pailicular ſpecies of ferment- 
ation, or inteſtine motion; the putrid ferment ſets in 
motion the putrefactive fermeatation z the vinous ferment 
gives riſe to the vinous fermentation ; and the acid fer- 
ment to the acetous fermentation, That there is a real. 
fermentation going on in ſteeping, one muſt be ſoon con- 
vinced, who attends to the air-bubbles which immediate- 
ly begin to ariſe, to the ſcum which gathers on the ſur- 
face, and to the inteſtine motion and ſwelling of the 
whole liquor. That it mult be the acetous fermentation, 
appears trom this, chat the vegetable particles, already 
io part ſoured, mult firſt undergo this proceſs. 

he effect of all fermentations is to ſet the liquor in 
motion; to raiſe in it a degree of heat; and to emit air- 
bubbles, which, by carrying up ſome of the light olcagi - 
nous particles along with them, produce a icum, Bur 
as the dreſſing is in {mall quantity in proportion to the 
water, theſe effects are gentle and flow. The acid ſalis 
are no ſooner ſeparated, by the acetous fermentation, 
from the abſorbent carth, which made them not percep- 
tible to the tongue in their former ſtate, than they are 
united to the oily particles of the tallow, which likewiſe 
adhere ſupetſicially, diſſolve them, and render them, in 
ſome degree, miſhble with water. In this ſtate they are 
ſoc + waſhed off by the inteſtine motion of the liquor. 
The conſequence of this operation is, that the cloth 
comes out freed in a great meaſure from its ſuperficial 
dirt; and mvie pliant and ſoft than what it was, 

Whenever this inteſtine motion is pretty much abated, 
and before the ſcum ſubſides, bleachers take out their 
cloth. Ihe ſcum, when no more air-· bubbles rife to ſupport 
it, ſeparates, and falls down; and would again commu- 
nicate to the cloth great part of the filth, Hut à longer 
ſtay would be attended with a much greater diſadvantage. 
The putrid follows cloſe upon the acctous fermentation : 
When the latter cads, the former begins. Were this to 
take place, in any conliderable degree, it would render 
the cloth black and tender, Bleachers cannot be too care- 
ful in this article, 

The firſt queſtion that ariſes to be determined on theſe 
principles is, What is the propereſt liquor for ſteeping 
cloth? Thoſe uſed by bleachers are plain water; white» 
linen lye and water, equal parts; and rye-meal or bran 
mixed with water. They — make ule of lye when 
they have it. 

Aſter (teeping, the cloth is carried to the putſtock- 
mill, to be treed of all irs looſe foulacſs. There can be 
nothing contrived fo effeftual to anſwer the purpoſe as 
this mill. Its motion is eaſy, regular, and fafe, While 
it preſſes gently, it turns the cloth; which is continually 
waſhed with a ſtream of water. Care mult be taken that 
no water be detained in the folds of the linen, otherwiſe 


BUCKING. 


_ that part may be damaged, 
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BUCKING AV BOILING. 


Tr1s is the moſt important Fperation of the whole 
proceſs, ard deſerves a thorough examination. Its de- 
gn is to looſen, and carry off, by the help of alkaline 
lixives or lyes, that particular ſubſtance in cloth, which 
is the couſe of its brown colour. 

All aſhes uſed in lye, the pearl excepted, ought to be 
well pounded, before they are put into the copper; for 
the Marcoft and Caſhub are very hard, and with ſome 
difficulty yield their ſalts. As theſe two laſt contain a 
very conſiderable proportion of a real ſulphureous matter, 
which mult in ſome degree tinge white cloth; and as this 
is diffolved much more by boiling, than by the inferior 
degrees of heat, while the ſalts may be as well extracted 
by the latter. The water ſhould never be brought to 
boil, and ſhould be continued for ſome time longer under 
that degree of heat. The pearl-aſhes ſhould never be 
put in till near the end, as they are eafily diffolved in 
water. 

If the ſalts were always of an equal ſtrength, the 
fame quantities would make a lye equally ſtrong; but 
they are not. Salts of the ſame name differ very much 
from one another. The Muſcovy aſhes are turning 
weaker every day, as every bleacher muſt have-obſerved, 
till at laſt they turn quite effete. A decoction from them 
when new, mult differ very much from one when they 
have been long kept. Hence a neceſſity of ſome exact 
criterion to diſcover when lyes are of an equal ſtrength. 
The taſſe cannot ſerve, as that is ſo variable, cannot be 
deſcribed to another, and is blunted by repeated trials. 
The proof-ball will ſerve the purpoſe of the bleachſield 
ſufficiently ; and, by diſcovering the ſpecific gravity, will 
ſhow the quantity of alkaline ſalts diſſolved. But it 
cannot thow the dangerous qualities of theſe ſalts; for 
the leſs cauſtic and leſs heavy this liquor is, the more 
dangerous and corroſive it may be for the cloth, 

The third lye, which they draw from theſe materials 
by an infuſion of cold water, in which the taſte of lime 
is diſcoverable, - appears plainly to be more dangerous 
than the firſt, The ſecond lye, which they extract from 
the ſame aſhes, and which is reckoned about a third in 
ſtrength, when compared to the firſt, muſt be of the ſame 
nature ; nor ſhould it be uſed without an addition of 
pearl-athes, which will correct it. 

It is taken for a general rule, That the ſolution of any 
body in its menſtruum is equally diffuſed through the 
whole liquor. The bleachers depending on this, uſe e- 
qual quantities of the top and bottom of their lye, when 
once clear and ſettled ; taking it for granted, that there 
is an equal quantity of ſalts in equal quantities of the lye. 
But if there is not, the miſtake may be of fatal conſe- 
quence, as the lye may be in ſome places ſtronger than 
what the cloth can with ſafety bear. "That general law 
of ſolution muſt have taken its riſe from particular expe- 
riments, and not from -reaſoning. Whether a ſuſſicient 
number of experiments have been tried to «aſcertain this 
point, and to eſtabliſh an undoubted general rule, may 
be called in queſtion. | 


Hut, ſays Dr Home, when I had diſcovered that 
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N S. 
lime makes part of the diſſolved ſubſtance, and reflected 
how long its groſſer parts will continue ſuſpended in wa- 
ter, there appeared ſtronger reaſons for ſuſpecting that 
this rule, though it may be pretty general, does not cake 
place here; at leaſt it is worth the purſuit of experiment. 
„ [ weighed at the bleachſield a piece of ſw in ſome 
cold lye, after it had been boiled, ſtood for two days, 
and about the fourth part of it had been uſed. The glaſs 
weighed 3 drachms 14 grains in the lye, and 3 cHachms 
71 grains in river-water. The ſame glaſs weighed in 
the fame lye, when almoſt all uſed, 2 grains leſs than it 
had done before. This ſhows, that the laſt of the lye 
contained a third more of the diſſolved body; and, con- 
ſequently, was a third (ſtronger than the firſt of the lye. 
« As this might, perhaps, beowing to a continuation 
of the ſolution of the ſalts, I repeated the experiment in 
a different way. 
took from the ſurface ſome of the lye, after the 
ſalts were diſſolved, and the liquor was become clear, 
At the ſame time I immerſed a bottle, fixed to a long 
ſtick, ſo near the bottom, as not to raiſe the aſhes there, 
and, by pulling out the-cork by a ſtring, filled the bottle 
full of the lye near the bottom. The glaſs weighea in 
river-water 3 drachms 38 grains; in the lye taken irom 
the ſurface 3 drachms 341 grains; and in the lye taken 
from the bottom 3 drachms 314 grains. This experi- 
ment ſhows, that the lye at the bottom was, in this caſe, 
+ (tropger then the fye at the ſurface. | 
« At other times when I tried the ſame experiment, 
I found no difference in the ſpecific gravity ; and there- 
fore, I leave it as a queſtion yet doubtful, though de- 


ſerving to be aſcertained by thoſe who have an oppor- 


tanity of doing it. As the lye ſtands continually on the 
aſhes, there can be no doubt -but what is uſed laſt muſt 
be ſtronger than the firſt, I would, therefore, recom- 
mend, to general practice, the method uſed by Mr John 
Chriſtie, who draws off the lye, after it has ſettled, into 
a ſecond receptacle, and leaves the aſhes behind. By. 
this means it never can turn ſtronger; and he has it in 
his power to mix the top and bottom, which cannot be 
done ſo long as it ſtands on the aſhes.” 

Having conſidered the lye, let us next inquire how it 
acts. On this inquiry depends almoſt the whole theory 
ot bleaching, as its action on Cloth is, at leaſt in this 
country, abſolutely neceſſary. It is found by experiment, 
that one effect they have on cloth, is the diminiſhing of 
its weight; and that their whitening power is, generally, 
in proportion to their weakening power. Hence ariſes a 
probability, that theſe lyes act Bi removing ſomewhat 
from the cloth, and that the loſs of this ſubſtance is the 
cauſe of whiteneſs, This appears yet plainer, when the 
bucking, which laſts from Saturday night to Monday 
morning is attended to. 

There are various and different opinions with regard 
to the operation of theſe ſalts: That they act by alter- 
ing the external texture of the cloth, or by ſeparating 
the mucilaginous parts from the reſt, or by extracting 
the oil which is laid up in the cells of the plant. The 
laſt is the general opinion, or rather conjecture, for none 
of them deſerves any better name; but may we vehture to 
afſtirm, that it is ſo without any better title to pre- eui- 

nence, 
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nence, Than what the others have. Alkaline ſalts diſſolve 
oils, therefore theſe ſalts diſſolve the cellular oil of the 
cloth, is all the foundation which this theory has to reſt 
on; too ſlight, when unſupported by experiment, to be 
relied on. 

Dr Home endeavours to ſettle this queſtion by the fol- 
lowing experiments and obſervations. 

„% Wax, fays he, is whitened by being expoſed to the 
iofluence ot the ſun, air, and moiſture. A diſcovery of 
the changes made on it by bleaching, may throw a light 
upon the queltion. 

Six drachms of wax were ſliced down, expoſed on a 
ſouth window, Sept. 10. and watered. That day being 
clear and warm, bleached the wax more than all the fol- 
lowing. It ſeemed to me to whiten quicker when it had 
no water thrown on it, than when it had. Sept. 15.-it 
was very white, and 1 drachm 3 grains lighter. 2+ 
drachms of this bleached wax, and as much ot unbleach- 
ed, taken from the ſame piece, were made into two 
candles of the fame length and thickneſs, having cotton 
wicks of the fame kind. The bleached candle burned 
one hour thirty-three minutes ; the. unbleached three mi- 
nutes longer. The former run down four times, the lat- 
ter never. The former had an obſcure light and dull 
flame; the latter had a clear pleaſant one, of a blue co- 
lour at the bottom. The former when burning ſeemed 
to have its wick thicker, and its flame nearer the wax, 
than the latter. The formet was brittle, the latter not. 
It plainly appears from theſe facts, that the unbleached 
wax was more- inflammable than the bleached ; and that 
the latter had loſt fo much of an ioflammable ſubſtance, 
as it had loſt in weight; and conſequently the fubttance 
loſt m bleaching of wax is the oily part. | 

As I had not an opportunity of repeating the former 
experiment, I do not look on it as entirely conclu ve; 
for it is poſlible that ſome of the duſt, flying about in the 
air, might have mixed with the bleached wax, and fo 
have rendered it leſs inflammable. Nor do I think the 
analogical reaſoning from wax to linen without objec- 
tions. Let us try then if we cannot prpcure the ſubſtance 
extracted from the cloth, ſhow it to the eye, and exa- 
mine its different properties. The proper place to find 
it, is in a lye already uſed, and fully impregnated with 
theſe colouring particles. 

„] got in the bleachſield ſome lye, which had been 
uſed all that day for boiling coarſe linen, which was to- 
lerably white, and had been twice boiled before. There 
could be no drefling remaining in theſe webs. No foap 
had ever touched that parcel ; nor do they mix ſoap with 
the lye uſed for coarſe cloth. Some of this impregnated 
Ive was evaporated, and left a dark-coloured matter be- 
hind. This ſubſtance felt oily berwixt the fingers, but 
would not lather in water as ſoap does, It deflagrated 
with nitre in fuſion, and afforded a tincture to ſpirit of 
wine. By this experiment the ſalts ſeem to have an oily 


iaſlmmable ſubſtance joined with them. 

Could we ſeparate this colouring ſubſtance from 
theſe ſalts, and exhibit it by irfelf, fo that it might be- 
come the object of experiment, the queſtion would be 
ſoon decided Here chymiſtry lends os its aſfiſtance. 
Whatever has a ſtronger affiaity or attraction to the falts 
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with which it is joined, than this ſubſtance has, mult ſer it at 
liberty, and make it viſible. Acids attract alkaline ſalt from 
all other bodies; and therefore will ferve our purpoſe. 

Into a quantity of the impregnated lye mentioned in 
the former experiment, I poured in oil of vitriol, Some 
bubbles of air aroſe, an inteſtine motion was to be per- 
ceived, and the liquor changed its colour from a dark 
to a turbid white, It curdled like a ſolution of ſoap, 
and a ſcum ſoon gathered on the ſurface, about half an 
inch in thickneſs, the deepneſs of the liquor not being 
above ſix inches, What was below was now pretty clear, 
A great deal of the ſame matter lay in the bottom; and - 
I obſerved, that the ſubſtance on the ſut face was preci - 
pitated, and ſhowed itſelf beavier than water, when the 
particles of air, attached to it in great plenty, were diſ- 
pelled by heat, This ſubſtance was in colour darker than 
the cloth which had been boiled in it. 

I procured a conſiderable quantity of it by ſkim- 
ming it of ͤ When. tried to mix it with water, it al- 
ways fell to the bottom. When dried by the air, it di- 
miniſhed very much in its ſize, and turned as black as a 
coal. In this ſtate it deflagrated ſtrongly with nitre in 
fuſion ; gave a ſtrong tincture to ſpirit of wine; and when 
put on a red-hot iron, burnt very ſlowly, as if it con- 
tained a heavy ponderous oil; and left ſome earth behind. 

« From the inflammability of this ſubſtance, its re- 
jecting of water, and diſſolving in ſpirit of wine, we diſ- 
cover its oleaginous nature z but from its great ſpecific 
gravity we fee that it differs very much from the ex- 
preſſed or cellular oil of vegetables; and yet more from 
their mucilage. That it difulves in ſpirit of wine, is not 
a certain argument of its differing from expreſſed oils ; 
becauſe theſe, when joined to alkaline falts, and reco- 
vered again by acids, become ſoluble in ſpirit of wine, 
The quantity of earthy powder left behind after burning, 
ſhows that it contains many of the ſolid particles of the 
flax, The ſabitance extracted from cloth by alkaline 
lyes appears then to be a compolition of a heavy oil, aud 
the ſolid carthy particles of the flax, 

„ In what manner theſe ſalts act ſo as to diſſolve the 
oils, and detach the ſolid particles, is uncertain; but we 
ſee evidently how much cloth mult be weakened by an 
improper uſe of them, as we find the ſolid particles them- 
ſelves are ſeparated.” 

It is neceſſary that cloth ſhould be dry before bucking, 
that the ſalts may enter into the body of the cloth along 
with the water; for they will not enter in ſuch quantity, 
if it be wet; ard by acting too powerfully on the ex- 
ternal threads, may endanger them. 

'The depree of heat is a very material circumſtance in 
this operation. As the action of the falts is always in 
— — to the hear, it would appear more proper to 

gin with a boiling heat, by which a great deal of ume 
and labour might be ſaved, The reaſon why this method 
is not tollowed, appears to be this. If any vegetable or 
vege able ſubſtance is to be ſottened, and to have its juices 
extracted, it is found more proper to give it gentle de · 
grees of heat at ſirſt, and to advance gradually, than to 
plunge it all at once in boiling water. This laſt degree 
of heat is ſo ſtrong, that when applied at once to a ve- 
getable, it burdens, iuſtcad of ſoftening its texture, Dried 
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vegetables are immediately put into boiling water by 
cooks, that theſe ſubſtances may preſerve their green co- 
lour, which is only to be done by hindering them from 
turning too ſoft. Boiling water has the ſame effect on 
animal ſubſtances; for if ſalt beef is put into it, the wa- 
ter is kept from getting at the ſalts, from the outſide of 
the beef being hardened. 

But when we conſider, how much of an oily ſubſtance 
there is in the cloth, eſpecially at firſt, which will for 


ſome time keep off the water, and how the twiſting of 


the threads, and cloſeneſs of the texture, hinders the 
water from penetrating, we ſhall find, that if boiling wa- 
ter were put on it at once, the cloth might be liable, in 
leveral parts, to a dry heat, which would be much worſe 
than a wet one, That the lyes have not acceſs to all 
parts of the cloth, at ſirſt, appears plainly from this, 
that when it has lain, after the firſt bucking, till all the 
tyes are waſhed out, it is as black, in ſome parts, as 
when it was ſteeped. This muſt be owing to the diſ- 
charge of the colouring particles from thoſe places to 
which the lye has acceſs, and to their remaining where 
it has not. It would ſeem adviſeable, then, in the firſt 
bucking or two, when the cloth is foul, to uſe the lye 
conſiderably below the boiling point; that by this ſoak- 
ing or maceration, the foulnels may be entirely diſcharg- 
ed, and the cloth quite opened for the ſpeedy reception 
of the boiling lye in the buckings which follow. 

The lyes ſhould likewiſe be weakeſt in the firſt buck- 
ings, becauſe then they act only on the more external 
Parts; Whereas, when the cloth is more opened, and 
the field of action is increaſed, the active powers ought 
to be ſo too, For this reaſon they are at the ſtrongeſt 
after ſome ſourings. 

The only thing that now remains to be conſidered, is, 
the management of the coarſe cloth, where boiling is fub- 
ſtituted in place of bucking, This ſpecies of linen cannot 
afford the time and labour neceſſary for the latter ope- 
ration; and therefore they muſt undergo a ſhorter, and 
more active method, As the heat continues longer at 
the degree of boiling, the lyes ufed to the coarſe cloth 
muſt be weaker than thoſe uſed to the fine, There is 
not ſo much danger from heat in the coarſe as in the fine 
cloth, becaufe the former is of a more open texture, and 
will allow the lye to penetrate more ſpeedily, In the 
cloſ-r kinds, however, the firſt application of the ſalts 
ſhould be made without a boiling heat. 


ALTERNATE WATERING AND DRYING. 


Arres the cloth has been bucked, it is carried out to 
the field, and frequently watered for the firlt fix hours, 
For if during that time, when it is ſtrongly impregnated 
with lalts, it is allowed to dry, the falts approaching 
cloſer together, and, aſſiſted by a greater degree of heat, 
increafing always in proportion to the drineſs of the cloth, 
act with greater force, and deſtroy its very texture. Af- 
ter this time, dry ſpots are allowed to appear before 
it gets any water. In this (tate it profits moſt, as, the 
latter part of the evaporation comes from the more in- 
ternal parts of the cloth, ard will carry away moſt from 


thoſe parts. The bleaching of the wax, in a preceding 


experiment, helps to confirm this: for it ſeemed towhiten 
molt when the laſt particles of water were going off. 

This continual evaporation from the ſurface of the 
cloth ſhows, that the deſign of the operation is to carry 
off ſoinewhat remaining after the former proceſs of buck- 
ing. This appears hkewiſe from a fact known to all 
bleachers, that the upper fide of cloth, where the eva- 
poration is ttrongeſt, attains to a greater degree of white- 
neſs than the under fide. But it is placed beyond all 
doubt by experiment, which ſhews, that cloth turns much 
lighter by being expoſcd to the influence of the ſun, air, 
_ winds, even though the ſalts have been waſhed out 
of it, ; 

What, then, is this ſubſtance ? As we have diſcovered 
in the former ſection, that the whitening, in the opera- 
tion of bucking, depends on the extracting or lootening 
the heavy oil, and ſolid particles of the flax; it appears 
highly probable, that the effects of watering, and expo- 
ſition to the ſun, air, and winds, are produced by the 
evaporation of the ſame ſubſtance, joined to the ſalhs, 
with which compoſite body the cloth is impregnated when 
expoſed on the field. That theſe ſalts aue in a great 
meaſure carried off or deſtroyed, appears from the cloth's 
being allowed to dry without any danger, after the eva- 
poration has gone on for ſome time. ** If we can ſhow, 
ſays Dr Home, that oils and ſalts, when joined toge- 
ther, are capable of being exhaled, in this manner, by 
the heat of the atmoſphere, we ſhall reduce this queſtion 
to a very great degree of certainty, 

„Sept. 10. I expoſed, in a buch · welt window, half 
an oz. of Caſtile ſoap, ſliced down, and watered. Sept. 
14. when well dried, it weighed but 3 dr. 6 gr. Sept. 
22. it weighed 2dr. 2 gr. Sept. 24. it weighed 1 dr. 
50 gr. It then ſeemed a very little whiter; but was much 
more, mucilaginous in its taſte, and had no degree of ſalt- 
neſs, which it had before. 

It appears from this experiment, that ſoap is ſo vo- 
latile, when watered, and expoſed to air not very warm, 
that it loſes above the half its weight in fourteen days. 
The ſame muſt happen to the ſaponaceous ſubſtance, 
formed from the conjunction of the alkaline ſalts, heavy 
oil, and earthy particles of the flax, The whole deſign, 
then, of this operation, which, by way of pre-eminence, 
gets the name of bleaching, is to carry off, by the eva- 
poration of water, whatever has been loofened by the 
former proceſs of bucking. 

* Againſt this doctrine there may be brought two ob- 
jections, ſeemingly of great weight, It is a general opi- 
nion amongſt bleachers, that linen whitens quicker in 
March and April, than in any other months: But as the 
evaporation cannot be ſo great at that time, as when the 
ſun has a greater heat; hence the whitening of cluth is 
not in proportion to the degree of evaporation; and 
therefore the former cannot be owing to the latter, This 
objection vaniſhes, when we çonſider, that the cloth 
which comes firit into the bleachfield, in the ſpring, is 
cloſely attended, having no other to interfere with it for 
ſome time; and, as it is the whiteſt, gets, in the atter buck- 
ings, the ſirſt of the lye ; while the ſecond parcel is oftea 
bucked with what has been uſed to the firſt, Were the 
fact true, on which the objection is founded, this would 
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be a ſufficient anſwer to the objection. Bur it appears 
not 10 be true, from an obſervation of Mr John Chriitie, 
That cloth laid down in the beginning of June, and fi- 
niſhed in September, takes generally leis work, and un- 
dergoes fewer operations, than what is laid down in March, 
and ſiniſhied in June. 

* The other objection is, That cloth dries much faſter 
in windy weather than in calm ſunthine; but it does not 
bleach fo faſt. This would ſeem to ſhow, that the fun 
has ſome particular influence independent on evaporation, 
In anſwer to this objection, let it be conſidered, that it 
is not the evaporatioa from the ſurface, bur from the 
more internal parts that is of benefit to the cloth, Now, 
this latter evaporation mult be much ſtronger in ſunſhine 
than 1a windy weather, 'on account of the heat of the 
fun, which will make the cloth more open; while the 
coldneſs of windy weather mutt ſhut it up, fo that the 
- evaporation will all be from the ſurface. Clear ſuuſhine, 
with a very little wind, is oblerved to be the belt wea- 
ther for bleaching; a convincing proof that this reaſon- 
ing is jult, 

It would ſeem to follow as a corollary from this rea- 
ſoning, that the number of waterings ſhould in general 
be in proportion to the ſtrength ot the lye; tor the 
ſtronger the lye is, the more there is to be evaporated ; 
and the greater the danger, in caſe the cloth thould be 
allowed to dry, But there is an exception to this gene- 
ral rule, ariſing from the conſideration of another cir- 
cumſtance. It is oblerved, that cloth, when brown, dries 
ſooner than when it becomes whiter, ariſing from the 
cloſeneſs and oilineſs which it then has, not allowing the 
water a free paſſage. Perhaps that colour may retain a 
greater degree of heat, and in that way athit a very little. 
Cloth therefore, after the fütſt buckiogs, mult be more 
carefully watered than after the lat. 

It follows likewile from this reaſoning, that the ſoil 
of the bleachſicld thould be gravelly or ſandy, that the 
water may pats quickly through it, and that the heat ma 
be increaled by the retiction of the foil; for the . 
of this operation depends on the mutual action of heat 
and evaporation, It is likewiſe neceſſary that the water 
ſhould be light, foft, and free from mud or dirt, which, 
not being able to riſe along with the water, muſt remain 
behind. When there is much of this, it becomes neceſ- 
{ary to rinſe the cloth in water, and then give it a mull- 
ing, to take out the dirt; elle it would be fixed in the 
cloch by the following bucking, as it is not ſoluble by 
the lye. 

his operation has more attributed to it by bleach- 
ers than it can jultly claim, The cloth appears, even to 
the eye, to Whiten under thele akernate waterings and 
dryings; and theſe naturally get the honour of it, when 
it more properly belongs to the former operation. Here 
lies the fallacy, Alkaline ſalts give a very high colour 
to the decoctions, or infuſion of vegetables. This is 
probably owing to the ſolution of the oleaginous colour- 
ing particles ot the plant; which particles, being opened 
and ſeparated by the falts, occupy a greater ſpace, and 
give a deep colour to the liquor, "The cloth participates 
of the liquor and colour, Hence bleachers always judge 
of the goodneſs of the bucking by the deepneſs of its 
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colour, The rule, in general, is good. I obſerve, that 
in thoſe buckings which continue from the Saturday night 
to the Monday morning, the cloth has always the deepeſt 
colour, When that cloth has been expoſed ſome hours 
to the influence of the air, thele colouring particle- 
which are but loolely attached to it, are evaporated, ai. 
the linen appears of a brighter colour, "This operation 
does no. more than complete what the former had almoſt 
ſiniſhed. If its own merit were thoroughly known, there 
would be no occalion to attribute that of another opera- 
tion to it, Thread, and open cloths, ſuch as diaper, 
may be reduced to a great degree of whiteneſs, after one 
bucking, by it alone, No cloth, as would appear, can 
attain to a bright whiteneſs without it. 

Since the only advantage of watering is the remo- 
val of the ſalts, and what they have diſſolved, might we 
not eſlectuate this by ſome cheaper, and more certain 
method? For it occupies many hands; and mult depend 
altogether on the uncertainty of the weather ; fo that, in 
the beginning of the ſeaſon, the bleacher is often obliged 
to repeat his buckings without bleaching. We nught 
take out the alkaline falts by acids; but then the other 
ſubſtance would be left alone in the cloth, nor would any 
waſhing be able to remove it. Mhll-wathiog appears a 
more probable method of taking out both lalts and oils ; 
and it would ſeem that this might, in a great meature, 
ſupply the place of watering ; but upon trial it does not 
ſucceed. Two parcels of linen were managed equally in 
every other reſpect, except in this, that one was water- 
ed, and expoſed to the intluence of the air, and the o- 
ther was only null-waſhed. This method was followed 
until they were fit for ſouring. "The cloth which had 
been mill-waſhed, had a remarkable green colour, and 
did not recover the bright colour of the pieces managed 
in the common way, until it had been treated like them 
for a fortnight. The green colour was certainly owing 
to a precipitation of the ſulphurcous particles, with which 
the lye is impregnated, upon the ſurſace of the cloth; 
owing to the ſalts being waſhed off more ſpcedily than 
the ſulphur, to which they are united in the lye, The 
attachment betwixt theſe two bodies we know is very 
looſe, and the ſeparation eaſily made. Evaporation then 
_ is ſuthcicat to carry off theſe fulphureous par- 
ncles,” 


SOURING. 


IT is well known to all chymiſts, that alkaline ſalts - 
are convertible, by different methods, into abſorbent 
earths. Frequent ſolution in water, and evaporation of 
it again, is one of thele, This tranſmutation then of 
theſe ſalts, which are not volatiliſed or waſhed away, 
mult be continually going on in the cloth under theſe al- 
ternate waterings and dryings of the former proceſs; not 
much indeed after the firlt two or three buckings ; be- 
caule the ſalts, not having entered deep into the cloth, 
are caſily waſhed off, or evaporated. But when they 
penetrate into the very compolition of the leſt and mi- 
nuteſt fibres, of which the ficit veſſels are made, they 
find greater difficulty of eſcaping again, and muſt be mere 
ſabject to this rranſmutation,. But it we conhder the 
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bleaching aſhes as a compoſition of lime and alkaline ſalts, 
we mult diſcover a freſh fund for the depoſition of this 
abſorbent earth. The common caaſtic, a compoſition of 
this very kind, ſoon converts itſelf, if expoſed to the o- 
Hair, into a harmleſs earthy powder. 

Frequent buckings and bleachings load the cloth with 
this ſubſtance, It becomes then neceſſary to take it out. 
No wathing can do that, becauſe earth is not ſoluble in 
water, Nothing but acids can remove it. Theſe are 
attracted by the abſorbent earth, join themſelves to it, 
and compoſe a kind of neutral imperfect ſalt, which is 
ſoluble in water; and therefore eaſily waſhed out of the 
cloth. The acid liquors commonly uſed are butter- milk, 
which is reckoned the beſt, ſour milk, infuſions of bran, 
rye-meal, Cc. kept for ſome days till they four. Sour 
whey is thought to give the cloth a yellow colour. 

The linen ought to be dried before it is put in the 
ſour, that the acid particles may penetrate, along with 
the watery, through the whole. A few hours after it 
has been there, air-bubles ariſe, the liquor ſwells, and a 
thick ſcum is formed; manifeſt ſigns of a fermentation, 
The following experiment, ſays Dr Home, ſhews the 
degree of heat which attends it. , 

„% May 25. I put a thermometer of Fahrenheit's in- 
to ſome butter-milk, of which the bleachers were com- 
poſing their ſours, and which ſtood in a vat adjoining to 
another, where the milk was the ſame, and the ſouring 
proceſs had been going on for two days. After the 


thermometer had been twenty minutes in the butter- 


milk, the mercury ſtood at 64 degrees. In the ſouring 
vat it roſe to 68 deprees. An increaſe of 4 degrees 
thows a pretty briſk inteſtine motion 

« To what are all theſe effects owing ? To the ace- 
tous fermentation poing on in thoſe vegetable liquors, 
whole acids, extricating themſelves, produce heat, in- 
teſtine motion, and air- bubbles As the change is flow, 
che proceſs takes ſive or ſix days before it is ſiniſhed. 
During this time the acid particles are continually uni- 
ting themſelves to the abſorbent earth in the cloth. That 
this fermentation goes on in the I:quor alone, appears 
from this conſideration, that the ſame effects, viz. air- 
bubbles, and ſcum, are to be ſeen in the butter-milk a- 
lone The only effect then it has is, by the ſmall de- 
pree of heat, and inteſtine motion, which attend it, to 
allt the junction of the acid and abſorbent particles. 
We thall prefently ſee, that this proceſs may be carried 
on, to as preat advantage, without any fermentation ; 
and therefore it appears not abſolutely neceſſary, 

When theſe abſorbent particles are fully ſaturated, 
the remaining acids may unite with, and have ſome ſmall 
effect in extracting the colouring particles. This appears 
from the two following experiments, 

« Sept, 20. A piece of cloth which had been ſteep- 
ed, weighing 414 gr. was put into a half-pound of but- 
ter-milk, whigged, and well ſoured, by a mixture of 
water, and by boiling. Sept. 24. When taken out, and 
wathed in water, it appeared a very little whiter, The 
mineral acids, as will appear afterwards, whiten cloth, 
even though they are very much diluted, 

Juſt before the acetous fermentation is finiſhed, the 
cloth ſhould be taken out; otherwiſe the {cum will tall 


down, and lodge in the cloth, and the putrefaction which 
then begins will weaken it. This appears from che fol- 
lowing experiment. 

Sep. 16. A piece of cloth, weighing 42. gr. was 
laid in butter-milk unwhigged, Novem. 15, The milk 
had a putriſied ſmell. The cloth was a little whiter, 
but very tender ; and weighed, when well waſhed in 
warm water and dried, 40 pr.” 

All the ſours made of bran, rye-meal, &c, ought to 
be prepared before uſe ; for by this means ſo much time 
will be ſaved, Beſides, when the water is poured upon 
the cloth, and bran, as is done in the management of 
coarſe cloth, the linen is not in a better ſituation than if 
it had been taken up wet from the field; and by this 
means the acid particles cannot penetrate ſo deep. A- 
gain, this method of mixing the bran with the cloth, 
may be attended with yet worſe conſequences. All ve- 
getable ſubſtances, when much preſſed, fall into the putreſ- 
cent, and not the acetovs fermentation. "his often hap- 
pers to the bran preſſed berwizt the different layers 
on the linen, which muſt | weaken the cloth, Hence, 
all fours ſhould be prepared before the cloth is ſteeped in 
them; and none of the bran or meal ſhould be mixed 
with the cloth, | 

The fours are uſed ſtrongeſt at firſt, and gradually 
weakened till the cloth has attained to its whiteneſs In 
the firſt ſourings, there is more of the earthy matter in 
the cloth, from the many buckings it has undergone, 
than what there can be afterwards. As the quantity of 
this matter decreaſes, ſo ſhould the ſtrength of the 
ſour. There is not, however, the leaſt danger, at any 
time, from too ſtrong a ſour. 

What is moſt wanted in this operation is à more ex- 
peditious and cheaper method of obtaining the ſame end. 
As it takes five or fix days, it retards the whitening of 
the cloth conſiderably; and as bleachers are obliged to 
ſend for milk to a great diſtance, it becomes very dear. 
This laſt conſideration makes them keep it ſo long, that, 
when uſed, it can have no good effect; perhaps it may 
have a bad one. 

There is one conſideration that may lead us to ſhorten 
the time. It is obſerved, that the ſouring proceſs is 
ſooner finiſhed in warm than in cold weather. Heat 
quickens the fermentation, by aiding the inteſtine mo- 
tion. The vats therefore ſhould not be buried in the 
ground, as they always are, which muſt keep them col4 ; 
there ſhould rather be pipes along the walls of the room, 
to give it that degree of heat, which, on trial, may be 
found to anſwer beſt, There are few days in ſummer ſo 
hot as is neceflary; and the beginning and end of the 
ſeaſon is by much too cold. That this is no ideal 
ſcheme, the following fact is a ſufficient proof, There are 
two vats in Salton bleachfield, adjoining to a partition- 
wall, at the back of which there is a kitchen fire. In 
theſe vats the ſouring proceſs is finiſhed in three days, 
whereas it laſts five or fix days in the others placed round 
the ſame room, 

This improvement, though it ſhortens the time of 
ſouring a very little, yet is no remedy againſt the ſcar- 
city and dearneſs of milk fours. Such a liquor as would 
ſerve our purpoſe, mult be found either among the vege- 
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table acids, which have no further fermentation to under- 
go, or among the mineral acids. The former are a 
large claſs, and contain within themſelves many different 
ſpecies ; ſuch as the acid juice of ſeveral plants, vinegars 
made of fermented liquors, and acid ſalts, called tartar, 
Bur there is one objection againſt theſe vegetable acids: 
They all contain, along with the acid, à great quantity 
of oily particles, which would not fail to diſcolour the 
cloth. Beſides, the demand of the bleachficlds would 
raiſe their price too high. 

The mineral acids have neither of theſe objections. 
They are exceedingly cheap, and contain no oil. I 
will treely own, ſays Dr Home, that at firſt I had no 
great opinion of ſucceſs from the mineral, from two rea- 
{ons ; their want of all fermentation, which I then look- 
ed on as neceſſary; and their extreme cortoſiveneſs. 
But the experience of two different ſummers, in, two 
different bleachficlds, has convinced me, that they will 
anſwer all the purpoſes of the milk and bran fours ; nay, 
in ſeveral reſpects; be much preferable to them. I have 
ſeen many pieces of fine cloth, which had no other ſours 
but thoſe of vitriol, and were as white and ſtrong as thoſe 
bleached in the common way. I have cut ſeveral webs 
through the middle, and bleached one half with milk, 
and the other with vitriol; gave both the ſame number 
of operations, and the latter were as white and ſtrong as 
the former.” 

The method in which it has been hitherto uſed is this. 
The proportion of the oil of vitriol to the water, with 
which it is dituted, is half an ounce, or at molt three 
— to a gallon of water. As the milk - ſours are 

iminiſhed in ſtrength, ſo ought the vitriol-ſours. The 
whole quantity of the oil of vitriol to be uſed, may be 
firſt mixed with a ſmall quantity of water, then added to 
the whole quantity of water, and well mixed together, 
The water ſhould be milk-warm ; by which means the 
acid particles will penetrate further, and operate ſooner. 
The cloth ſhould then be put dry into the liquor. 

It is obſerved, that this ſour performs its taſk much 
ſoonet than thoſe of milk and bran; ſo · that Mr John 
Chryſtie, in making the trial, uſed to lay the milk-ſours 
twenty-four hours before the vitriol, Five hours will 
do as much with this ſour, as five days with the cummon 
ſort, Bur the cloth can receive no harm in allowing it 
to remain for ſome days in the ſour ; but rather, on the 
contrary, an advantage. The cloth is then taken out, 
well rinſed, and mill-waſhed in the ordinary way. 

The liquor, while the cloth lies in this ſour, is lefs 
acid the — day than the firſt, leſs the third than the 
ſecond, and ſo diminiſhes by degrees. At firſt it is clear, 
but dy degrees a mucilaginous ſubſtance is obſerved to 
float in it, when put into a glaſs, This foulneſs increa- 
ſes every day, This ſubſtance, extracted by the acid, is 
the ſame with what is extracted by the alkaline ſalts, 
and blunts the acidity of the former, as it does the alka- 
leſcency of the latter. Hence the liquor loſes by de- 
grees its acidity. But as the acid ſalts do not unite fo 
equally with oily ſubſtances as the alkaline do, the liquor 
is not fo uniformly tinged in the former as in the latter 
caſe, and the mucous ſubſtance preſeus itſelf floating 
in it. 
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It is obſerved, that, in the fiſt ſouriag, which is the 
ſtrongeſt, the liquor, which was a pretty itroog acid be- 
fore the cloth was put in, immediately afterwards be- 
comes quite vapid; a proof how very ſoon it performs 
its taſk, But in the following operations, as the lincn 
advances in whiteneſs, the acidity continues much loag- 
er; ſo that in the laſt operations the liquor loſes very 
little of its acidity, This happens although the firit 
buckings, after the firſt ſourings, are increaſed in {trength, 
while the ſours are diminiſhed, There are two cauſes to 
which this is owing. The texture of the cloth is now 
ſo opened, that although the lyes are ſtrong, the alka- 
line ſalts and abſorbent earth are eaſily waſhed out; and 
the oily particles zre, in a on meaſure, removed which 
help to blunt the acidity of the liquor, 

Two objections are made againit the uſe of vitriol- 
ſours. One is, that the procels of ſouting with milk is 
performed by a fermentation; and, as there is no fer- 
mentation in the vitriol-ſours, they cannot ſerve the pur- 
poſe ſo well: The other, that they may hurt the texture 
of the cloth. The anſwer to the former objection is very 
ſhort; that the vitriol-ſours operate — without 
a fermentation, as experience ſhews ; and therefore in 
them a fermentatioa is not neceſſary. 

As to the latter objection, that Gil of vitriol, being a 
very corroſive body, may hurt the cloth; that will va- 
niſh likewiſe, when it is conſidered how much the virriol 
is diluted with water, that the liquor is not {lrunger than 
vinegar, and that it may be ſafely taken into the human 
body. . 

That it may be uſed with ſafety, much ſtronger than 
what is neceſſary in the bleachſield, appears from the 
following experiment with regard to the ſtamping of li- 
nen. After the linen is boiled in a lye of athes, it is 
bleached for ſome time. After this, in-order to make ic 
receive the colour, it is (teeped in a ſour of water and 
oil of vitriol, about fifteen times ſtronger than that made 
uſe of in the bleachfield ; for, to 100 gallons of water 
are added two and a half of oil of vitriol. Into this 
quantity of liquor, made ſo warm as the hand can jutt 
be held in it, is put ſeven pieces of 28 yards each. The 
linen remaius in it about two hours, and comes out re- 
markably whiter. The fine cloth often undergoes this 
operation twice, Nor is there any danger if the oil of 
vitriol is well mixed with the water. But if the two are 
not well mixcd together, and the oil of virriol remains 
in ſome parts undiluted, the cloth is corroded into holes, 

Let us now take a view of the advantages which the 
vitriol-ſouts muſt have over the milk. The latter is full 
of oily particles, ſome of which mult be left in the cloth: 
But the caſe is worſe when the ſcum is allowed to pre- 
2 upon the cloth. The former is liable to neither 
of thele objections. 

The common ſours haſten very faſt to corruption; and 
if, from want of proper care, they ever ai rive at that ſtate, 
mult damage the cloth very much, As the milk is kept 


very logg. it is often corrupted before it is uſed ; and, 

without acting as a ſcur, has all the bad eſſects of purre- 

faction, The vitrivl-fours are not ſubjeRt to putrefac- 
tion, 

The milk takes five days to perform its talk, but the 
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vitriol-ſours do it in as many hours; nay, perhaps as 
many minutes. Their junction with the abſorbent parti- 
cles in the cloth muſt be immediate, whenever theſe acid 
particles enter with the water. An unanſwerable proof 
that the fact is ſo, ariſes from the circumſtances which 
happen when the cloth is ſirſt ſteeped in the vitricl-{orr; 
the cloth has no ſooner imbibed the acid liquor than 1t 
loſes all acidity, and becomes immediately vapid. This 
effect of vitriol ſours muſt be of great advantage in the 
bl-achfield, as the bleachers are at preſent hindered from 
enjoying the ſeaſon by the tediouſneſs of the ſouring 
proceſs. The whole round of operations takes ſeven 
days; to anſwer which they muſt have ſeven parcels, 
which are often mixing together, and cauſing miſtakes. 
As three days, at moſt, will be ſufficient for all the ope- 
rations when vitriol-fours are uſed, there will be no more 
than three parcels. The cloth will be kept a ſhorter 
time in the bleachiicld, and arrive ſooner at market. 

The milk-ſours are very dear, and often difficult to be 
got; but the vitriol are cheap, may be eaſily procured, 
and at any time, = 

There is yet another advantage in the uſe of vitriol, 
and that is its power of whitening cloth. Even in this 
dilured ſtate, irs whitening power is very conſiderable. 
We have already ſeen, that it removes the ſame colour- 
ing particles, which the alkaline lyes do. What of it 
then remains, afrer the alkaline and abſorbent particles 
are neutralized in the cloth, mult act on theſe colouring 
particles, and help to whiten the cloth. That this is 
really the caſe, appears from the following fact. Mr 
Chryſtie being obliged to chuſe twenty of the whiteſt 
pieces out of a hundred, five of the twenty were taken 
out of ſeven pieces which were bleached with vitriol. 

From both experience and reaſon, it appears, that it 
would be for the advantage of our linen-manufaQuure to 
uſe vitriol in place of milk- ſours. 


_ HanD-RUBBING with Soap and Warm Water, Rus- 
BING-BOAKDS, STARCHING, and BLUING. 


A+Ts« the cloth comes from the ſouring, it ſhould be 
well waſhed in the wathing-mill, to take oft all the acid 
particles which adhere to its ſurface, All acids decom- 

ſe ſoap, by ſeparating the alkaline ſalts and oily parts 
how one another. Were this to happen on the ſurface 
of the cloth, the oil would remain; nor would the waſh- 
ing-mill afterwards be able to carry it off, 

From the wathing-mill the fine cloth is carried to be 
rubbed by womens hands, with ſoap and water. As the 
liquors, which are generally employed for ſourigg, are 
\mprepnated with oily particles, many of theſe muſt 
lodge in the cloth, and remain, notwithſtanding the pre- 
ceding milling. It is probable, that all the heavy oils 
are not evaporated by bleaching. Hence it becomes ne- 
ceſſary to apply ſoup and warm water, which unite with, 
diſſolve, and carry them off, It is obſerved, that if the 


erb, when it is pretty white, gets too much ſoap, the 
tullowing Lleaching is apt to make it yellow; on that ac- 
count they often wring out the ſoap. 

it is a matter worth inquiring into, whether hard or 


Moſt bleachers agree, that 


ſolt ſcap is beſt for cloth, 
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hard ſoap is apt to leave a yellowneſs in the cloth. It is 
ſaid, that the uſe of hard ſoap is diſcharged in Holland, 
As there mult be a confiderable quantity of ſen ſalt in 
this kind, which is not in the ſoft, and as this ſalt ap- 
pears prejudicial to cloth, the ſoft ſoap ought to be pre- 
ferred, 

The management of the coarſe cloth is very different, 
in this operation, from fine, Inſtead of being rabbed 
with hands, which would be too expenſive, it is laid on 
a table, run over with ſoap, and then put betwixt the 
rubbing-boards, which have ridges and grooves from one 
ſide to another, like teeth. Theſe boards have ſmall 
ledges to keep ja the ſoap and water, which ſaves the 
cloth. They fre moved by hands, or a water-u heel, 
which is morgequal and cheaper. The cloth is drawn, 
by degrees, through the boards, by men who attend; 
or, which is more equal and cheaper, the fame water- | 
wheel moves two rollers, with ridge and groove, ſo that 
the former enters the latter, and, by a gentle motion 
roond their own axis, pull the cloth gradually through 
the boards. 

This mill was invented in Ireland about thirty years 
ago. Thelriſh ble chers ufe it for their fine, as well as 
coarſe cloath. Theſe rubbing-boards were diſcharged, 
ſome years ago, in Ireland, by the Truſtees for the ma- 
nufactures of that country, convinced from long expe- 
rience of their bad effects. But as proper care was not 
taken to inſtruct the bleach-rs by degrees in a ſafer me- 
thod, they continued in the old, made a party, and kept 
poſſeſſion of the rubbing-boards. There were conſide- 
rable improvements made in them in this country; ſuch 
as the addition of the ledges, to keep the cloth moiſt; 
and of the rollers, which pull the cloth more gradually 
than mens hands. Theſe improvements were firſt made 
in Salton bleachſield. 

The objections againſt theſe rubbing- boards, are un- 
anſwerable. By rubbing on ſuch an unequal ſurface, the 
ſolid fibrous part of the cloth is wore; by which means 
it 1s much thinned, and in a great meaſure weakened be- 
fore it comes to the market. As a proof of this, if the 
water which comes from the cloth in the rubbing-boards 
be examined, it will be found full of cottony fibrous 
matter, Thefe boards give the cloth a cuttony ſurface, 
ſo that it does not keep long clean. Again, they flatten 
the threads, and take away all that roundneſs and firm- 
neſs, which is the diſtinguiſhing property of cloth bleached 
in the Dutch method. 

For theſe reaſons they muſt be very prejudicial to fine 
cloth. and ſhould never be uſed in bleaching it. As 
they ſeem to be, in ſome meaſure, neceſſary to leſſen the 
expence of bleaching coarſe linen, they ought never to 
be uſed above twice, or thrice at molt. They might be 
rendered much more fafe, by lining their infides with 
ſome ſoft elaſtic ſubſtance, that will not wear the cloth 
fo much as the wooden teeth do. Mr Chryltie at Perth 


has lined his boards with ſhort hair for ſome years pal!, 
and finds that it anſwers very well. 

After the coarſe linen has undergone a rubbing, it 
ſhould be immediately mitled for an hour, and warm 
water poured now and then onit to make it lather. This 
milling has very good effects; for it cleans the cloth of 
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all the dirt and filth which the rubbiag-boumds have 
looſened, and which, at the next boiling, would diſco- 
lour the cloth, Beſides, it is obſerved, that it makes 
the cloth leſs cottony, and more firm, than whea whi- 
tened by rubbing alone. 

The laſt operation is that of ſtarching and bluing. It 
oſten happens, that the cloth, when expoſed to the wea» 
ther to be dried after this operation, gets rain; which 
undoes all again, and forces the bleacher to a new ex- 
pence, To remedy this inconvenience, Mr Chrytte, 
ſome years ago, invented the dry-houſe, where the cloth 
may be dried, after this operation, in any weather, This 
invention meets with univerſal approbation. 


A METHOD or BLEACHING sartry wiTH 
LITE. 


Dr Home has found by repeated trials, that alkaline 
ſalts added to lime, dimiriſh its power of weakening and 
corroding cloth; and that in proportion to the quantity 
of theſe ſalts added to the lime. This compotition, as 
it is not ſo dangerous as lime alone, fo it is not fo expe- 
ditious in whitening. When equal parts of each are 
.uſed, the whitening power is ſtrong, and the weakening 
power not very conſiderable; fo that they might be uſed 
with ſafety to bleach cloth, in the proportion of one part 
of lime to four of pure alkaline ſalts. This fully accounts 
for an obſervation made by all bleachers, That the bleaching 
ſalts, when mixed together, operate ſafer and better than 
when uſed ſeparately. For the cortoſive power of the 
Muſcovy, Marcoft, and Caſhub aſhes is cor rected by the 
pearl aſhes, and the whitening quality of the later is in- 
creaſed by that of the former. 

There is not à more corroding ſubſtance, with regard 
to animals, than alkaline falts and lime joined together, 
eſpecially when fuſed inthe fre: This is the compoſition 
of the common cauſtic, Bur lime, and lime-water zlone, 
preſerve animal ſubſtances in a ſound entire ſtate. It ap- 
pears then ſurpriſing, that ſalts and lime ſhould be fouud 
ſo little: deſtructive of cloth, when lime, or lime-water 
alone, deſtroys it ſo remarkably, Bur that this is a fact, 
is made evident by many experiments, and has been 
practiſed both with ſucceſs and ſafery, by a bleacher who 
gives the following account of his method of bleaching 
with lime. 

« Firſt, ſays he, I ſteep the cloth in warm water for 
twenty- ſour hours; then clean it in a waſhing mill, of all 
the dreſſing, or ſowen, as the vulgar term it. Afﬀter- 


wards I buck the cloth with cow-dung and water, and 


bleach it with this for three days; then clean it again, 
and boil it with a lys made of Caſhub aſhes. A pound 
to each piece of 18 or 20 yards long is ſufficient, This 
I do twice, as no lime ought to be given to cloth before 
it is a full third whitened; as it by no means advances 
the whitening of the cloth, bur, on the contrary, pro- 
tracts it: For, inſtead of looſening the oil and dirt in 
the cloth, when brown, it rather fixes them; juſt as 
when fine cloth is bucked with over-warm lycs in the 
firſt buckings. Lime is by no means fit for diſcharging 
the oil in the cloth, but for cleaning it of the dead part, 


commonly called rat. The cloch, being cleaned, is 


and effects. 


laid upon a dreeper. It muſt aot be drier before buck- 


ing with lime, otherwiſe it will take in more than can 
be got out again before the next application: For as I 
have obſerved already, that lime is only fit for diſchar- 
ging che dead part, bucking thus wet make it reſt on the 
outſide of the cloth. I rake a lippy of the fineſt and 
richeſt powdered lime that can be got, of the brighrelt 
white colour, as poor lime does more hurt than good, 
to thirty pieces of the above length; and make a cold 
lye of it, by ſtirring and pouring water off the lime, un- 
ti] all be ditfolved, but the droſs, which is thrown away: 
Then I add a little ſoap, which makes the lye have the 
neareſt reſemblance to milk that breaks in boiling, of any 
thing I can think of: For this ſoap blunts the hotneſs 
of the lime, Then I take the cloth, and dip it in the 
lime-lye, and that moment out again, and lay it on a 
dreeper until it be bucked ; then put it on the held, 
watering it carefully; for if allowed to dry, it is much 
damaged. This is done always in the morning; as it 
cannot be done at night, in regard of the hot quality of 
the lime, which ſoon heats the cloth, and renders it, It 
a hot ſunſhine follows, it has great effect; for lime tx 
juit like all other materials for bleaching, that have more 
or leſ effect according as the weather is good or bad, { 
take it up the ſecond day after bucking, and give it + 
little milling, or hand-bleaching, or bittling, common! / 
called knocking; aud lav it on the field again, waterins 
it carefully as before, The effect is more vilible the ..- 
cond than the firlt day, As all cloth when limed ſhout 
have a great deal of work, otherwiſe more thaa half the 
effect is loſt; and not only that, but a great deal of la- 
bour and pains is requiſite to take the lime ont of thc 
cloth again; it mult never be expoſed on the Sabbat. 
day, but carefully kept wet always while uled in this was. 
Thus bucking for three or four times at mot, is ſu d- 
cient for any cloth, except that made of flax pulled ei- 
ther over green, or which grows ia a droughty ſeaſon, 
or — not ſo. well heckled as it ſhould be. I. 
ſort occaſions great trouble and expence to the blencher. 
But the moſt effectual and expeditious way I ever tour! 
for this kind, was, after boilirg, to take a little of the 
warm lye, and mix a very ſmall quantity of lime with ir, 
and draw the cloth through that as hot as poſſible, and 
put it on the field directly, watering it carefully, This 
will clean it of the ſprat 25 iſingly. Then I boil it with 
pearl aſhes, and give it the fal boil with ſoap. 

© There are innumerable miſtakes in the uſe of lime 
committed by the vulgar, who are igaoram of its quality 
They know only this in general, that it is 
a thing which whitens cloth cheap, and is eaſy purchaſed ; 
— An they will uſe it. Some of them begin whiten- 
ing of their cloth with it, which I have already obſerved 
to be wrong, and given reaſons for it, and continue it 
until the cloth is bleached; give it a boil or two at moſt, 
and then waſh it up while the groſs body of the lime is in 
the ſubſtance of the cloth, This makes limed cluth ca- 
ſily diſtingpiſhable from unlimed, as the former has a ycl- 
lowiſh colour, and is full of a powder, Beſides, as lime 


is of a very hot corroding nature, it mult by degrees 
The bad effects f this ſubſtance do 
When the cloth is put on board, it con- 

tracia 


weaken the cloth. 
not end here, 
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loſe any thing of colour it has, but directly rots it. A 

although it ſhould eſcape this, which it is poſſible it inay, 

by a quick and ſpeedy paſlage ; yet whenever it is put 

in any warehouſe, it will meet with moiſture there, eſpe- 

cially if the winter-ſeaſon ſhould come on before it is 

diſpoſed or made uſe of. Theſe I take to be the prin- 
3 „ 

BLEAK, the Engliſh name of the ſiſh called cyprinus. 
Sec CyPRINUS, 

BLECHINGLY, a borough-town of Surry, about 
twenty miles ſouth of London; W. long. 20', and 
N. lat. 51 20. 

BLECHNUM, in botany, a genus of the cryptogamia 
lilices. "The ſeeds and parts of fructiſication of this 
fern lie in {mall Iizes under the plaits of the leaves. 
Ihe ſpecies are twoy viz. the occidentale, a native of 
America; and the occidentale, a native of China. 

BLEEDING, in ſurgery. See SuUrGERY. 

BLEEDING at the noſe. Sce HEmorkrHAGE, and 
Mtpicist. 

BLEEDixG is alſo uſed for the drawing out the ſap of 
plants, otherwiſe called tapping, See TarrixG. 

BLEKING, the molt ſouth-eaſterly province of Swe- 
den, having the Baltic on the ſouth, Smaland on the 
north, and the province of Schonen on the welt, 

BLEMISH, a term in hunting, when tlie hounds or 
beagles finding where the chace has been, make a prot- 
fer to enter, but return. 

BLEMYES, or Bruns, a fabulous people of E- 
thiopia, ſaid to have had no heads; their eyes, mouth, 
Sc. being ſituated in their breaſts, 

BLENCH or Branch. See BLaxcun. 

BLEND, or BIIN DE, a mineral ſubſtance reſembling 
lead-ore, but containing very little of that metal, 

BuExD-WATER, called alſo morehough, a diſtemper in- 
cident to black cattle, comes cither from the blood, 
from the ycllows, or from the change of ground. 

In order to cure it, take bole armoniac, and as much 
charcoal dutt as will fill an egg-ſhell, a good quantity 
of the inner bark of an oak, dried and pounded toge- 
ther to a powder, and give it to the beaſt in a quart of 
new milk and a pint of earning, | | 

BLENHEIM, a village of Swabia in Germany, ſituated 
on the welt tide of the Danube, three miles north-eaſt 
of Hockſtet, and twenty-ſeven miles north-eaſt of 
Ulm; E. long. 10% 25', N. lat. 48* 40“. 

BLENNIUS, in ichthyology, a genus of fiſhes belong - 
ing to the order of jugulares ; the characters of which 
arc theſe: The head flants or declines to one lide; 
there are ſix rays in the membrane of the gills; the 
body tapers toward the tail; the belly-fins have only 
two blunt bones; and the tail-fin is diſtin, The ſpe- 
cies are 13, viz. 1. The galeria, with a tranſverſe 
membranous cielt upon the head, It is found in the 
European ſcas. 2. The criſtatus, with a longitudinal 
briſtly creſt betwixt the eyes. 3. The cornutus, with 


a ſimple ray above the eyes, and a ſingle Lack-fin, The 


5 1* Nr: Qt 


C 
tracts a dampneſs, which not only makes it yellow, os ra reaſons for ſo much complaint in bleaching with this 
at m 


aterial.“ 

The whole art and ſafety in uſing the lime, according 
to this method, depends on the junction of the alkaline 
ſalts, during the bucking, to the particles of lime which 

were on the ſurface of the cloth, ; 
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above two are natives of the Indies. 4. The ocella- 
ris, with a furrow betwixt the eyes, and a large ſpot 
on the back-ſin. 5. The gattorugine, with ſmall pal- 
mated fins about the eye-brows and neck. It is about 
ſeven or eight inches long. Theſe two laſt are found 
in the European ſeas. 6. The ſupercilioſus, with 
ſmall fins about the eye-brows, and a curved lateral 
line. It is a native of India. 7. The phycis, with 
a kind of creſted noſtrils, a cirrus or beard on the un- 
der lip, and a double fin on the back. It has ſeven 
rays in the gill-membrane; the anus is ſurrounded 
with a black ring; and the tail is roundiſh. 8. The 
pholis has a ſmooth head, a curve line upon the ſides, 


and the upper jaw is larger than the under one. The 
two laſt are found in the Mediterranean fea, 9. The 
gunnellus has 10 black ſpots on the back-fin. It is 


found in the Atlantic Ocean, 10. The muſtelaris has 
three rays on the fore-part of the back-tin, It is a 
native of India. 11. The viviparus has two tentacula 
at the mouth. 12, The lumpenus has ſeveral duſky- 
coloured areolz running acroſs its body. The two 
laſt are found in the European ſeas. 13. The rani- 
nus, with fix diviſions in the belly-fins. It is found in 
the lakes of Sweden. It is remarkable, that when 
this ſiſh appears in the lake, all the other fiſhes retire; 
and what is worſe, it is not fit for eating. 

BLEYME; an inflammation ariſing from bruiſed blood 
between a horſe's ſole and the bone of the foot, to- 
wards the heel. Of theſe there are three ſorts : The 
firſt being bred in ſpoiled wrinkled feet, with narrow 
heels, are uſually ſeated in the inward or weakeſt quar- 
ter. In this caſe the hoof muſt be pared, and the 
matter let out; then let oil de merveille be poured 
in, and the hoof be charged with a remolade of ſoot 
and turpentine, 

The ſecond ſort, beſides the uſual ſymptoms of the 
firſt, infects the griſtle, and muſt be extirpated, as in 
the cure of a quitter bone, giving the horſe, every day, 
moiltened bran, with two ounces of liver of antimony, 
to divert the courſe of the humours, and purity the 
blood, 

The third ſort of bleymes, is occaſioned by ſmall 
ſtones and gravel between the (hoe and the ſole. In 
this caſe the foot muſt be pared, and the matter, if 
any, let out: If there be no matter, then the braiſed 
ſole mult be taken out; but if there be matter, the 
ſore mult be dreſſed like the prick of a nail. 

BLAGHT, in huſbandry, a diſeaſe incident to plants, 
which affects them variouſly, the whole plant fome- 
times periſhiog by i, and ſometimes only the leaves 

aud 
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and bloſſoms, which will be ſcorched and ſhrivelled 
up, the reſt remaining green and flouriſhing, 

Some have ſuppoſed that blights are uſually produced 
by an eaſterly wind, which brings vaſt quantities of 
inſets eggs along with it, from ſome diſtant place, 
that, being lodged upon the ſurface of the leaves and 
flowers of fruit · trees, cauſe them to ſhrivel up and periſh. 

To cure this diſtemper, they adviſe the burning of 
wet ktter on the windward fide of the plants, that the 
ſmoke thereof may be carried to them by the wind, 
which they ſuppoſe will ſtiſle and deſtroy the inſects, 
and thereby cure the diſtemper. 

Others direct the uſe of tobacco-duſt, or to waſh 
the trees with water wherein tobacco · ſtalks have been 
infuſed for twelve hours; which they ſay will deſtroy 
thoſe inſects, and recover the plants. 

Pepper · duſt ſcattered over the bloſſoms of fruit- 
trees, Cc. has been recommended as very uſeful in 
this caſe; and there are ſome that adviſe the pulling 
off the leaves that are diſtempered. 

The true cauſe of blights ſeems to be continued dry 
eaſterly winds for ſeveral days together, without the 
intervention of ſhowers, or any morning dew, by which 
the perſpiration in the tender bloſſom is ſtopped 3 and 
if it ſo happens, that there is a long continuance of the 
ſame weather, it equally aſſects the tender leaves, where- 
by their colour is changed, and they wither and decay. 

The beſt remedy for this diſtemper, is gently to 
waſh and ſprinkle over the tree, &c. trom time to time 
with common water; and if the young ſhoots ſeem to 
be much infected, let them be waſhed with a woollen 
cloth, ſo as to clear them, if poſſible, from this gluti- 
nous matter, that their reſpiration add perſpiration 
may not be obſtructed. This operation ought to be 

rformed early in the day, that the moiſture may be 
exhaled before the cold of the night comes, on: Nor 
ſhould it be done when the ſun ſhines very hot. 

Another cauſe of blights in the ſpring, is ſharp hoary 
froſts, which are often ſuceeded by hor ſunſhine in the 
day time: This is the moſt ſudden and certain de- 
ſtroyer of the fruits that is known, 

BLIGHTED corn. See Sur. 

BLIND. See BLinpxess. 

Pore-BLixp, or pur-BLixp. A perſon whois very ſhort- 
ſighted is ſaid to be pur-blind. 

M:#n-Bu1xD, denotes horſes that loſe their ſight at cer- 
tain times of the moon. 

BL1xD is alſo uſed figuratively, for things without aper- 
tures; Thus we lay, a blind wall, a blind alembic, &c. 

Brix, among traders, a kind of falſe light which they 
have in their warchouſes and ſhops, to prevent too 

great a light from diminiſhing the luſtre of their ſtufls. 

BLixD, Brist, or BltxD. Sce Brin. 

BLINDS, or BLixvpts, in the art of war, a fort of de- 
fence commonly made of oziers, or branches inter- 
woven, and laid acroſs between two rows of (takes, 
about the height of a man, and four or five feet aſun- 
der, uſed particularly at the heads of trenches, when 
they are extended in front towards the glacis; ſerving 
to ſhelter the workmen, and prevent their being over- 
looked by the enemy. 

Vor. I. Numb. 24. 3 
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BLINDNESS, a total privation of light, ariſing from 


an obſtruction of the functions of the organs ot fight, 
or from an intire deprivation of them. Sce Medi- 
CINE, Of the gutta ſcrena, &c. 

BLinDNxEsSS, in farricry. When a horſe becomes blind, 
it may be thus diſcerned : His walk or ttep is always 
uncertain and unequal, ſo that he does not ſet down 
his feet boldly when led in one's hand : But it the 
ſame horſe be mounted by an expert horſemar, and if 
he be a beaſt of metal, then the fear of the ſpurs will 
make him go reſolutely and freely; fo that his blind- 
neſs can hardly be perceived, 

BLISTER, in medicine, a thin bladder containing a wa- 
tery humour, whether occaſioned by burns, and the 
like accidents, or by velicatories applied to different 
parts of the body for that purpoſe. 

Cantharides, or Spaniſh flies, applied in the form of 
a plaſter, are chiefly uſed with this intention, Sce 
CANTHARIDES, 

BLITE, in botany. See Brirun. 

BLITH, a market-town in Nottinghamſhire, about 18 
miles north-weſt of Newark; in 1 W. long. and 535 
25' N. lat. 

BLITUM, in botany, a genus of the monandria digynia 
claſs, The calix conliits of three ſegments ; there are 
no petals ; and the feed, which is ſingle, is incloſed in 
the calix, which becomes a kind of berry. The ipe- 
cies are two; viz. the capitatum, a native of Tyrol ; 
and the virgatum, a native of Tartary and Spain, 

BLOATING, among phyſicians. Sce Emravysema. 

BLOCK, a large m of wood, ſerving to work or cut 
things. on. 

Burocks, on ſhip-board, is the uſual name of what we 
call pulleys at land. They are thick pieces of wood, 
ſome with three, four, or five ſhivers in them, through 
which all the running ropes run. Blocks, whether ſingle 
or double, are diſtinguithed and called by the names of 
the ropes they carry, and the uſes they ſerve for, 

Double blocks are uſed when there is occaſion for 
much ſtreggth, becauſe they will purchaſe with more 
eaſe than ſingle blocks, though much ſlower. 

Block and block is a phraſe ſignifying tha: two blocks 
meet, in haling any tackle, or halliard, having ſuch 
blocks belonging to them. 

Fiſh-block is hung in at a notch at-the end of the 
davit, It ferves to hale up the flooks of the anchor 
at the ſhip's prow. 

Snatch · block is a great block with a ſhiver in it, and 
a notch cut through one of its cheeks, for the more 
ready receiving of any rope; as by this notch the 
middle-part . rope may be reeved into the block, 
without paſhng it eadwite, It is commonly tallened 
with a ſtrap about the main-maſt, cloſe to the upper 
deck, and 1s chiefly uſed for the fall of the winding 
tackle, which is tecved into this block, and then 
brought to the capſitan, 

Brock, among bowlers, denotes the ſmall bowl uſed as 
a mark, 

Brock, in falconry, the perch upon which they place 
the hawk. It ought to be covered with cloth, 

BLOCKADE, in the art of war, the blocking up a 
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place, by poſting troops at all the avenues leading to 
it, to keep ſupplies of men and proviſions from getting 
into it; and by theſe means propoling to ſtarve it out, 
without making any regular attacks. 

To raiſe a blockade, is to force the troops that keep 
the place blocked up, from their polts. 

BLOIS, a beautiful city of Orleanois, about 3o miles 
ſouth-weſt of Orleans; ſituated on the north ſhore of 
the river Loire, in one of the fineſt countries in France; 
in 1 20' E. long. and 37 3; N. lat. 

BLOMARY, or BLoomaxy, in metallurgy, the firſt 
forge through which iron paſſes, after it is melted out 
of rhe ore. 

BLONIC, a town of Poland, about 20 miles weſt of 
Warſaw; in 20® 30 E. long. and 529. N lat. 

BLOOD, a well known fluid, which circulates through 
the arteries, veins, Cc. of animal-bodies, and nou- 
r:ſ1es all their parts. | 

Blood is compoſed of a thin watery liquor called 
ſerum, and a thick red part called crafamentum, 
which, when viewed by the microſcope, appears to 
conſiſt of red globules of a certain determined magni- 
tude, Theſe globules are generally believed to be of 
the ſame magnirude in all animals that have red blood. 

As blood is originally derived from our aliment, it 
mult conſiſt of the ſame principles, and conſequently 
abound with ſalts and oils, The ſalts of the blood 
are partly of the fixed neutral kind, and partly ſuch 
as are rendered ſemi- volatile by the heat and motion to 
which they are ſubjected: Both irritate the ſenſible 
nervous parts of animals; for it is well-known that any 
kind of ſalt applied to the eye — great uneaſineſs. 
From theſe qualities of blond the late learned and cele- 
brated Dr Whytt concluded that it muſt be well fitted 
to communicate a gentle ſtimulus to thoſe ſenſible 
nerves which terminate on the internal ſurface of the 
auricles and ventricles of the heart; and conſequently 
that the contraction of the heart is principally owing to 
this cauſe. The diameter of a red globule is com- 
puted to be about 4%; part of an inch, See Cikcu- 
LATION; and for the analyſis of blood, ſee Cux- 
MISTRY, 

Authors are not agreed in regard to the quantity of 

| blood contained in the human body; ſome making it 
only 10 pounds, whilſt others make it to be 20, 60, 
or even 100 pounds : But then theſe laſt comprehend 
the juices of the lymphatic veſſels under the term 
blood. As to the quantity of current blood in a horſe, 
the ingenious Dr Hales found it be, at a low compu- 
tation, 1105 Cubic inches, or 42.2 pounds, 

Spitting of Buoop, See HxmorTot and Mepicive, 

Ebullition of the Brood, a diſcaſe in horſes, which pro- 
ceeds from want of exerciſe, and gives rife to outward 
ſwellings, frequently miſtaken for the farcin. 

Brood running itch happens to a horſe by the blood's 
being over-heated by hard riding or other labour. As 
the blood gets between the ſkin and the fleſh, it makes 
a horſe rub and 
turn to a grievous mange. 

BT oo of Chrift, the name of a military order inſti- 
tured at Mantua in 1608, The number of knights 
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was reſtricted to twenty, beſides the grand maſter, 
Their device was, Domine probaſii me, or, Nibil hoc, 
trifle, recepto, 

BLOOD of Chrift is alſo the name of a congregation of 
nuns at Paris, 

Dragen's Broop. See DxAGOV. 

BLOOD nate. See AxGvis, 

BLOODGene. See HEMATITES, ; 

BLood-wif, a mult or fine for ſhedding of blood, 

BLoop-wort, in botany. See SANGUINARI1A. 

BLoopy flux, See DySENTERVY, and Mepicine, 

BLOOM, a maſs of iron after having undergone the firſt 
hammering, called blomary. Sce BLomaxr. 

BLOSSOM denores the flowers of plants, but more eſpe- 
cially of fruit- trees. 

Brossou, or PEACH-COLOURED, in the menage, a 
term applied to a horſe that has his hair white, but in- 
termixed all over with ſorrel and bay hairs. Such 
horſes are fo inſenfible and hard both in the mouth 
and the flanks, that they are ſcarce valued ; beſides, 
they are apt to turn blind, 

BLOW, in law, any kind of ſtroke, whether given with 
the hand or a weapon. See BATTERY. 

BLOW. pipe, or BLowinG pipe, a hollow tube, uſed by 
ſeveral artificers ; as enamellers, glaſs-makers, Oc. 
BLOWING, in a general ſenſe, denotes an agitation 
of the air, whether performed with a pair of bellows, 

the mouth, a tube, or the like, 

BLowinG of glaſ1, one of the methods of forming the 
divers kinds of works in the glaſs - manufacture. See 
GLass. : 

It is performed by dipping the point of an iron 
blowing-pipe in the melted glaſs, and blowing through 

it with the mouth, according to the circumſtances of 
the glaſs to be blown, 

BrowinG of tin denotes the melting its ore, after being 
firſt barnt to deſtroy the mundic. 

BrowinG, among gardeners, the ſame with the bloſ- 
ſoming of plants, or putting forth their flower-leaves. 

BLUBBER denotes the fat of whales and other large 
fea-animals, whereof is made train-oil. 

BLUE, otherwiſe called azure, is one of the primitive 
colours of the rays of light. See Orrics. 

Painters Brus is made different according to the dif- 
ferent kinds of painting. In limning, freſco, and 
miniature, they uſe indifferently ultramarine, blue- 
aſhes, and ſmalt: Theſe are their natural blues, ex- 
cepting the laſt, which is partly natural, and partly 
artificial, 

In oil and miniature, they alſo uſe indigo prepared; 
as alſo a ſictitious ultramarine, See ULTRAMARINE 
and INDIGO. 

Enamellers, and painters upon glafs, have alfo blues 
proper to themſelves, cach preparing them after their 
own manner, 

Turnſole Buuk is uſed in painting on wood, and is 
made of the ſeed of the turnfole: The way of pre- 
paring it is, to boil four aunces of turnſole in a pint 
and half of water in which lime has been lacked. 

Flanders Brut is a colour bordering on green, and ſel- 


dom uſed but in landikips. 
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blue with honey, then temper it with glair of eggs, or 
gum made of iſinglaſs. | 

BuveinG of metals is performed by heating them in the 
fire, till they aſſume a blue colour; particularly prac- 
tiſed by gilders, who blue their metals before hey 
apply the gold and ſilver leaf. 

To dye "22s Burus. Boil elder-berries or dwarf-elder, 
then ſmear and waſh the ſkins therewith, and wring 
them out; then boil the berries, as before, in a ſolu- 
tion of alum-water, and wet the ſkins in the ſame man- 
ner once or twice; dry them, and they will be very 
blue. 

Dyer: BLvs is one of their ſimple or mother-colours, 
uſed in the compoſition of others. It is made of 
woad, indigo, and a paſte] brought from Normandy. 
Some dyers heighten their blue, by adding Brafil and 
other woods, 

A Brus /or painting or flaining of glaſs. Take fine 
white ſand twelve ounces, zafter and minium of each 
three ounces; reduce them to a fine powder in a bell- 
metal mortar; then putting the power into a very 
ſtrong crucible, cover it and Jute it well, and, being 
dry, calcine it over a quick fire for an hour; take out 
the matter and pound it; then to ſixteen ounces of 
this powder add fourtecn of nitre powder ; mix them 
well together, and put them into the crucible again; 
cover and late it, and calcine for two hours on a 
very ſtrong fire. 

Prufian Buus, This blue is next to ultramarine for 
beauty, if it he uſed in oil: This colour does not 
grind well in water. | 

Brut bice is a colour of good brightneſs, next to Pruſhan 
blue; and alſo a colour of a body, and will flow pret- 
ty well in the pencil, 

Saunders Brus is alſo of very good uſe, and may ſerve 
as a ſhade to ultramarine or the blue bice, where the 
ſhades are not required to be very deep, and is of it- 


ſelf a pleaſant blue, to be laid between the light and 


ſhades of ſuch a flower as is of a mazarine blue. 
A fine Brus from Mr Boyle. Take the blue leaves of 


rue, and beat them a little in a ſtone mortar with a 


wooden peltle ; then put them in water, juice and all, 


for fourtcen days or more, waſhing. them every day 


till they are rotten; and at laſt beat them and the wa- 


ter together, till they become a pulp, and let chem 


dry in the ſun. This is a fine blue tor ſhading. 

Indige-Buus. This makes the ſtrongeſt ſhade for blues 
of any other, and is of aſoft warm colour, when it has 
been well ground, and waſhed with gum-water, by 
means of a (tone and a muller 

Lacmus, or Liimus Brus. This is a beautiful bioe, 
and will run in a pen as-free as ink. It is made of 
lacmus, and prepared thus: Take an ounce of lacmus, 
and boil it in a pint of ſmall-beer wort, till the colour 
is as ſtrong as you would have it; then pour off the li- 


quot into a gallipot, and let it cool for uſe. This af- 


fords a beautiful colour, has extraordinary ſfects, and 
is a holding colour; if it be touched with aqua-tortis, . 


it immediately changes to a fine ctimſon, litile inferior 
to carmine. 


($35. 
To write on paper or parchment with Brut ink. Grind 9 
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Take gum-water, what quantity you 
pleaſe, and white lead a ſufficient quantity ; grind them 
well upon a porphyry; then take ifinglaſs ſize what 

uantity you pleaſe, of the fineſt and belt ſmalt a ſuf- 

cient quantity, mix them well; to which add, of 
your white lead, before ground, fo much as may give 
it a ſufficient body; mix all theſe together to the con- 
filtence of a paint. 

BLuz-bettle, in botany. See Cyanvs. 

Brve-cap, in ichthyology. See Satuo. 

BLue-manile, in heraldry, the title of a pourſuivant at 
arms. 

BLUFF-HEAD, among failors. A ſhip is ſaid to be 
bluff- headed, that has an upright ſtern. 

BLUNDERBUSS, a ſhort fire-arm with a wide bore, 
capable of holding a number of bullets at once. 

BLUSHING, a ſufuſion, or redneſs of the cheeks, ex- 
cited by a ſenſe of ſhame, on account of a 


= 
B MI, io muſic, the third note in the modern ſcate. See 


neſs of ſome failing or imperfection. 
SCALE and Music. 


B MOLLARRE, or Mort, one of the notes of the 
ſcale of muſic, uſually called ſoft or flat, in oppofitioa 
to b quandro. See B Quanpko. 

BOA, in zoology, a genus of ſexpents, belonging to the 
order of amphibia. The characters of this genus are, 
that the belly and tail are both furniſhed with ſcuta. 
The ſpecies are ten, viz. 1. The comortrix, has 150 
ſcuta on the belly, and 40 on the tail; the head is 
broad, very convex, and has poiſon-bags in the mouth, 
but no fang, for which reaſon its bite is not reckoned 
poiſonous : The body is aſh - coloured, interſperſed 
with large duſky ſpots; and the tail is about a third 


7” 


of the length of the body. This ſerpent is found in 


Carolina, 2. The canina, has 203 ſcuta on the bel- 
ly, and 77 on the the tail; it is greeniſh, and variega- 
ted with white belts, It is a native of America, and 
lodges in the hollow trunks of trees, and is about two 
feet long, The bite of the canina is not poiſonous. 
Fa The hipnale, is of a dull yellow colour, and is 
ound in Alta. It has 179 ſcuta on the belly, and 120 
on the tail.—4. The conſtrictor, has 240 ſcuta on 
the belly, and 60 on the Wil, This is an immenſe a- 
nimal ; it often exceeds 36 feet in length; the body 
is very, thick, of a daſky white colour, and its back 
is interſperſed with 24 large pale irregular ſpots; the 
tail is of a darker colour ; and the ſides are beautifully 
variegated with pale ſpots. Beſides, the whole body 


is interſperſed with ſmall brown ſpots. The hend is 


covered with {mall ſcales, and has no broad laminz 


betwixt the eyes, but has a black belt behind the eyes. 


It wants the large dog · ſangs, and of courſe its bite is 
not poiſonous, The tongue is fleſhy, and very little 
forked. Above the eyes, on each fide, the head riſes 
high. The ſcales of this ſerpent are all very ſmall, 
roundiſh, and ſmooth; The tail does not exceed one 
eighth of the whole length of the animal. YThe ladi- 
ans, who adore this monſtrous animal, uſe the ſkin for 
cloaths, on account of its ſmoothneſs and beauty. 
There are ſeveral of theſe ſkins of the above dimen- 
ſions preſerved, and to be ſcen in the different mu- 
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ſeums of Europe, particularly in the library and bo- 
tanic garden of Upſal in Sweden, which has of late 
been greatly enriched by count Grillinborg. The 
fleſh of this ſerpent is eat by the Indians, and the no- 
groes of Africa, Piſo, Margraave, and Kempfer give 
the following account of its method of living and 
catching its prey. It frequents caves and thick fo- 
reſts, where it conceals itſelf, and ſuddenly darts out 
upon travellers, wild beaſts, cc. When it chuſes a 
tree for its watching-place, it ſupports itſelf by twiſt- 
ing its tail around the trunk or a branch, and darts 
down upon ſheep, goats, tigers, or any animal that 
comes within its reach. When it lays hold of ani- 
mals, eſpecially any of the larger kinds, it twiſts it- 
felf ſeveral times round their body, and, by the vaſt 
force of its circular muſcles, bruiſes and breaks all 
their bones. After the bones are broke, it licks the 
ſkin of the animal all over, beſmearing it with a glu- 
tinous kind of ſaliva, This operation is intended to 
facilitate deglutition, and is a preparation for ſwallow- 
ing the whole animal. If it be a ſtag, or any horned 
animal, it begins to ſwallow the feet firſt, and gradu- 
ally ſucks in the body, and laſt of all the head. When 
the horns happen to be large, this ſerpent has been ob- 
ſerved to go about for a long time with the horns of a 
ſtag ſticking out from its mouth. As the animal digeſts, 
the horns putrify and fall off. After this ſerpent has 
ſwallowed a ſtag or a tyger, it is unable for ſome days 
to move; the hunters, who are well acquainted with 
this circumſtance, always take this opportunity of de- 
ſtroying it. When irritated, it makes a loud hiſſing 
—4 This ſerpent is ſaid to cover itſelf over with 
leaves in ſuch places as ſtags or other animals frequent, 
in order to conccal itſelf from their ſight, and that it 
may the more ealily lay hold of them. See Plate 
LII. fig. 1.—;. The murina, has 254 ſcuta on the 
belly, and 65 on the tail. The colour of it is a light 
blue, with round ſpots on the back. It is a native 
of America, and its bite is not poiſonous. 6. The 
ſcytale, has 250 ſcuta on the belly, and 70 on the 
tail. The body is aſh-coloured and bluiſh, with round 
black ſpots on the back, and black lateral rings edged 
with white. This ſerpent is a native of America and, 
like the conſtrictor, though not ſo long, twiſts itſelf a- 
bout ſheep, goats, Oc. and ſwallows them whole. 
7. The cenchria, has 265 ſcuta on the belly, and 57 
on the tail, It is of a yellow colour, with white eye- 
like ſpots. It is a native of Surinam, and its bite is 
not poiſonous. 8. The ophrias, has 281 ſcuta on 
the belly, and 64 on the tail ; the colour is nearly the 
ſame with that of the conſtrictor, but browner. The 
place where this ſerpent is to be found is not known; 
but its bite is not veromous. 9. The enydris, has 
270 icuta on the belly, and 105 on the tail. The 
colour is a duſky white, and the teeth of the lower 
jaw are very long; but its bite is not poiſonous, 
It is a native of America, 10. The hortulana, has 
290 ſcuta on the belly, and 128 on the tail. It is of a 
pale colour, interſperſed with livid wedge-like ſpots. 
It is a native of America, and its bite is not poiſon- 
ous.— For the nature and qualities of ſerpents in ge- 


neral, their method of propagation, &c. ſee Na r u- 
KAL His rox. 

BO AR, a male ſwine. See Sus. 

Boar, in the menage. A horſe is ſaid to boar, when 
he ſhoots out his noſe as high as his ears, and toſſes 
his noſe in the wind. 

BOARD, a long piece of timber, ſawed thin for build 
ing and ſeveral other purpoſes. See Timzts. 

Barrel-BoarDs, imported from Ireland, Aſia, or A- 
frica, pay only 11,55d. the hundred; but if import- 
ed from elſewhere, they pay 18. 5x52d. Clap-boards 
pay 48. 971d. the hundred; but if imported from 
Ireland, Aſia, or Africa, only 28. 10435d. Pipe- 
boards pay 5 8. 8472. the hundred; but if from Ire- 
land, Cc. only 3s. 105 8d. Scale-boards pay 8s, 
5r25d. the hundred weight; and xd. more if import- 
ed in foreign bottoms. 

Boarp, among ſeamen. To go aboard, ſignifies to go 
into the ſhip. To /lip by the board, is to lip down 
by the ſhip's ſide. Board and beard, is when two 
ſhips come ſo near as to touch one another, or 
when they lie fide by fide. To make a board, is to 
turn to windward; and the longer your boards are, 
the more you work into the wind. 77 beard it up, is 
to beat it up, ſometimes upon one tack, and ſometimes 
upon another. She wakes a good board, that is, the 
ſhip advances much at one tack, The weather-board, 
is that ſide of the ſhip which is to windward. 

Bop is alſo uſed for an office under the government: 
thus we ſay, the board of trade and plantations, the 
board of works, ordnance, Oc. 

E a ſhip, is entering an enemy's ſhip in a 

ght. 

In boarding a ſhip, it is beſt to bear up directly 
with him, and to cauſe all your ports to leeward to 
be beat open; then bring as many guns from your wea- 
ther ſide as you have ports for; and laying the ene- 
my's ſhip, on board, loof for loof, order your 1 
and yards to be manned and furniſhed with neceſſa- 
ries; and let all your ſmall ſhot be in a readineſs; 
then charge at once with both ſmall and great, and at 
the ſame time enter your men under cover of the ſmoke, 
either on the bow of your enemy's ſhip, or bring 
your midſhip cloſe up with her quarter, and ſo enter 
your men by the ſhrouds: or if you would uſe your 
ordnance, it is beſt to board your enemy's ſhip athwart 
her hawſe; for in that caſe you may uſe — of your 
great guns, and ſhe only thoſe of her prow, Let ſome 
of your men endeavour to cut down the enemy's yards 
and tackle, whilſt others clear the decks, and beat the 
enemy from aloft, Then let the ſcuttles and hatches 
be broke open with all poſhble ſpeed to avoid trains, 
and the danger of being blown up by barrels of pow- 
der placed under the decks. 

BOAT, a ſmall open veſſel, commonly wrought by 
rowing. 

BOATSWAIN, a ſhip-officer, to whom is committed 
the charge of all the tacklings, fails, and rigging, 
ropes, cables, anchors, flags, pendants, Sc. He is 

* «fo to take care of the long- boat and its furniture, 
and to ſteer her either by himſelf or his mate. 


He 
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He calls out the ſeveral gangs and companies aboard, 
to the due execution of their watches, works, ſpells, 
Sc. He is likewiſe provoſt-marſhal, who ſees and pu- 
niſhes all offenders ſentenced by the captain, or a court- 
martial of the fleet. 

BoaTswain's mats has the peculiar command of the 
long boat, for the ſetting forth of anchors, weighing 
or fetching home an anchor, 2 towing, or 
mooring; and is to give an account of his ſtore. 

BOB, a term uſed for the ball of a ſhort pendulum. 

BOBARTIA, in botany, a genus of the triandria digy- 
nia claſs. The calix is imbricated; and the corolla 
conſiſts of a double-valved gluma. There is but one 
ſpecies, viz. the indica, a native of the Indies. 

BOBBIN, a ſmall piece of wood turned in the form of 
a cylinder, with a little border jurting out at each end, 
bored through to receive a ſmall iron pivot. It ſerves 

o ſpin with the ſpinning-wheel, or to wind thread, 
worlted, hair, cotton, filk, gold, and filver, 

ROBBING, a method of fiſhing. See FisninG. 

BOBBIO, a town of the Milaneſe, in Italy, about 
twenty-eight miles ſouth-eaſt of Pavia; E. long. 10%, 
N. lat. 44* 35 

BOCA, in ichthyology. See Srakus. . 

Boca-cnica, the entrance into the harbour of Cartha- 
gena, in South America, defended by ſeveral forts. 

Boca Del DRAGO, a ſtrait between the iſland of Trini- 


dad and New Andaluſia, a province of Terra Firma, 


See Texra Finma. 

BOCARDO, among logicians, the fifth mode of the 
third figure of beg ms, in which the middle prope. 
Gtion is an univerſal affirmative, and the firſt and 
particular negatives, thus: 

Bo Some ſickly perſons are not ſtudents; 

car Every ſickly perſon is pale; 

Do Therefore tome perſons are pale that are not 
ſtudents. 

BOCCONIA, in botany, a genus of the dodecandria 
monogynia claſs. There is only one ſpecies, viz, the 
fruteſcens, a native of America, 


BOCE, in ichthyology. See Sranvs. 


BOCHARA, a large town of Uſbec Tartary, ſituated 
on the river Oxus, about ſixty miles welt of Samar- 
cand, in 65 E. long. and 40 N. lat. 

BOCKHOL T, a town of Munſter, in Weſtphalia, ſi- 
tuated in 6* 20 E. long. and 51* 40' N. lat. 

BOCk-LAND, in the Saxons time, is what we now call 
freehold lands, held by the better ſort of perſons by 
charter or deed in writing; by which name it was di- 
ſtinguiſhed from folkland, or copy-hold land, holden 
by the common people without writing. 

BODKIN, a ſmall inſtrument made of itee!, bone, ivo- 
ry, Oc. uſed for making holes. 

The ſmall groſs, or twelve dozen, of bedkins pays 
on importation 18. 3728. ; if of iron or ſteel, 4s. 
8-314. ; and if of braſs, only 3 44d. 

BODMIN, a borough-town of Cornwall, about rwenty- 
Gx miles north - call of Falmouth, in 3 10 W. long. 
and 50” 32“ N. lat It ſends two members to parlia- 
ment, and gives the title of viſcount to the earl of 
Radnor, 

Vor. I. Numb. 25. 3 
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BODROCH, a town of Hungary, about an hundred 
miles ſouth-eaſt of OT on the north- 
eaſt _ of the Danube, in 20 L. long. and 40“ 
15' N. lat. 

BODY, in phyſics, an extended ſolid ſubſtance, of itſelf 


—_—y paſſive and inactive, indifferent either to motion 


or reit. See Marr, and Mecuaxics. 

Colour of Boviss, See Orrics. 

Deſcent of Bovits. See Mcuaxics. 

Diviſion BoDIESs. See CheEmiSTRY, 

Bob, with regard to animals, is uſed in oppoſition to 
ſout, in which ſenſe it makes the ſubje& of anatomy, 

Bob v, among painters, as to bear a body, a term fig- 
nifying that the colours are of ſuch a nature, as to be 
capable of being ground ſo fine, and mixing with the 
oil ſo intirely, as to ſeem only a very thick oil of the 
ſame colour. 

Bob v, in the manege. A horle is chiefly ſaid to have 
a good body, when he is full in the flank, If the laſt 
of the ſhort ribs be at a conſiderable diſtance from the 
haunch bone, although ſuch horſts may, for a time, 
have 1 good bodies, yet, if they are much la- 
boured, they will loſe them; and theſe are properly 
the horſes that have no flank, It is alſo a general 
rule, that a man ſhould not buy a light-badied horſe, 
and one that is fiery, becauſe he will ſoon deſtroy 
himſelf. 

Bovy, in the art of war, a number of forces, horſe 
and foot, united and marching under one commander, 

Main Body of an army, the troops encamped in the 
centre between the two wings, and generally infantry : 
the other two bodies are the vanguard and the reac- 
guard; theſe being the three into which an army, 
ranged in form of battle, is divided. 

Bob, in matters of literature, denotes much the ſame 
with ſyſtem, being a collection of every thing belong- 
ing to a particular ſcience or art, diſpoſed in proper 
_ thus, we ſay, a body of divinity, law, phy- 
ic, &c, 

BOEDROMIA, in Grecian antiquity, a feſtival cele- 
brated yearly by the Athenians in the month Boedro- 
mion; for the ceremonies of which, ſee Potter's 
Arch. Grace, b. ii. c. 20. 

BOEDROMION, in chronology, the third month of 
the Athenian year, anſwering to the latter part of 
our Auguſt and beginning of September, 

BOERHAAVIA, in botany, a genus of the monandria 
monogynia claſs. It has no calix; the corolla confills 
of one bell-ſhaped plaited peral;z and there is but one 
a_ ſeed. There are ſix ſpecies, all natives of the 
adies. 

BOESCHOT, a town of the Anſtrian Netherlands, ſi- 
tuated in Brabant, about twelve miles north-eaſt of 
Malines, in 4* 40 E. long. and 51* 5 N. lat. 

BOG properly ſignifies a quagmire, covered with graſs, 
but not ſolid enough to ſupport the weight of the body. 

Bos, in geography, a river of Poland, which, running 
ſouth-eaſt through the province of Podolia and Buziac 
Tartary, falls into the Euxine ſea between Oczakow 
and the mouth of the Boriſthenes. | 

Bos, or Bog of Gion, « ſmall town of Scotland, 

7G ' near 
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near the mouth of the river Spey, ſituated in 25 27 
W. long. and 57 40 N. lat. 

BOGARMITA. See Bocomiti. 

BOGDOL, a great nation of Tartary in Aſia. The 
Chineſe call them eaſtern Tartars; and in the Mogul's 
country they are called Niuchi or Nuchi. 

BOGH O, or Bui, a town in the county of Nice, in 
Piedmont, fituated on the frontiers of France, about 
twenty-five miles north-weſt of Nice, in 6045 E. 
long. and 44* 12“ N. lat. 

BOGOMILI, or Bo ARM Tx, in church-hiſtory, a 
ſect of heretics, which ſprung up about the year 1179. 

They thought that but {even books of the ſcripture 
are to be received, that the uſe of churches, of the 
ſacrament of the Lord's ſupper, and all prayer, ex- 
cept the Lord's prayer, ought to be aboliſhed ; that 
the baptiſm of Catholics is imperfect; that the 64 
ſons of the Trinity are unequal, and that they often- 
times made themſelves viſible to thoſe of their ſect. 
They faid, that devils dwelt in the churches, and that 
Satan had refided in the temple of Solomon from the 
deſtruction of Jeruſalem to their own time. 

BOGOTO, the capital of New Granada, in Terra Fir- 
ma, ſituated in 74% W. long. and 4 N. lat. 

BOHE A, in commerce, one of the belt kinds of tea 
that come from China, There are three ſorts of it: 
the fir{t is bought at Canton for 80 tals per pice ; the 
ſecond for 45; and the third for 25. See TEA. 

BOHEMIA, a kingdom ſubject to the houſe of Auſtria, 
bounded by Saxony on the north, by Poland and Hun- 
gary on the eaſt, by Auſtria on the ſouth, and by Ba- 
varia and part of Saxony on the weſt, Ir lies between 
12 and 17 E. long. and 48“ and 52 N lat. 

BOHEMIAN Bee. See Bore. 

BOHOL, one of the Philippine iflands, in Aſia; E. 
long. 1229, N. lat. 10“. 

BOJANO), a city of Moliſe, in the kingdom of Naples, 
about fifteen miles north of Benevento; E. long. 15* 
200, and N. lat. 41* 20“. 

BO ARS denote Ruſſian noblemen. See Rus $14. 

BOIGUACU, in zoology, a ſynonime of the boa con- 
ſtrictor. See Boa. | 

BOIL, or FuxuxcLe, in ſurgery. See Foxuncrs. 

BOILING, or Emzvuiuiition, the agitation of a fluid 
body, ariſing front the application of fire. See Chex- 
MISTRY, 

BOIQUIRA, the American name for the rattle-ſnake. 

BOIS de 3 the foreſt of Soignies, in the Auſtrian 
Netherlands, and province of Brabant, about three 
miles ſouth-caſt of Bruſſels. | | 

BOISLEDUC, called by the Dutch Hertogenboſch, a 
Lirge fortified town of Dutch Brabant, ſituated on the 
river Bommel, about ewenty-three miles north eaft of 
Breda; E. long. 5 20', and N. lat. 51* 45". 

BOKHARAH, Bocax, or Boc ras, a city of Tartary, 

in the country of the Uſbecs, near Gihun and Bikunt. 

BOLES are viſcid earths, leſs coherent and more fri- 
able than clay, more-readily uniting with water, and 
more freely-ſubliding from it. They are ſoft and unc- 
ruous to the touch, adhere to the tongue, and by de- 


grees-melt in the mouth, impreſſing a. light ſenſe of 
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aſtringeney. There are a great variety of theſe earths ; | 


the principal of which are the following. 

1. Armenian bole, when pure, is of a bright red 
colour, with a tinge of yellow: It is one of the hard- 
eſt and moſt compact of the bodies of this claſs, and 
not ſmooth and gloſſy like the others, but generally of 
a rough duſty ſurface. It does not efferveſce with 
acids. 

2. French bole is of a pale red colour, variegated 
with irregular ſpecks of white and yellow, It is much 
ſofter than the Armenian, and (lightly efferveſces with 
acids. 

3. Bole of Blois is yellow, remarkably lighter than 
the moſt of the other yellow earths, and efferveſces 
ſtrongly with acids. 

4. Bohemian bole is of a yellow colour, with a 
calt of red, and generally of a flaky texture. It is 
not acted on by acids. 

5. Lemnian earth is of a pale red colour, and flight- 
ly efferveſces with acids. 

6. Sileſian bole is of a browniſh yellow colour, and 

acids have no ſenſible effects upon it. 

Theſe and other earths, made into little maſſes, and 
ſtamped with certain impreſſions, are called terre /ig'/- 
lat#. Theſe earths have been recommended as aſtrin- 
gent, ſudorific, and alexipharmic. But theſe, and 
many other virtues that have been aſcribed to them, 
appear to have no foundation. "They are ſtill uſed. in 
fluxes and complaints of the firſt paſſages. 

BOLETUS, in hotany, a genus of the cryptogamia 
fungi claſs. This muſhroom is horizontal, ſpungy, 
and porous below. There are 14 ſpecies, of which 
ſeven are natives of Britain, viz. the ſuberoſus, or 
cork boletus; the fomentarius, or ſpongy boletus; 
the verſicolor, or ſtriped boletus ; the albus, or white 
boletus ; the igniarius, or hard boletus, or touchwood; 
the bovinus, or brown boletus; and the luteus, or 
yellow boletus. 

BOLINGBROKE, or Burri, a market- 
town of Lincolnſhire, about twenty-five miles eaſt of 
Lincoln; E. long. 15', N. lat 53* 15“ ' 

BOLISLAW, a town of Bohemia, about thirty miles 
north-eaſt of Prague; E. long. 14 40', N. lat. 
80 25". 

BOLLARDS, large poſts ſet into the ground, on each 
fide of a dock, On docking or undocking ſhips, large 
blocks are laſhed to them; and through theſe blocks 
are reeved the tranſporting hawſers to be brought to 
the capſtons, 

BOLLITO, a name by which the Italians call a f-a- 

reen colour in artificial cryſtal, To prepare this co- 
— you muſt have in the furnace a pot filled with 
forty pound of good cryſtal, firit carefully ſkimmed, 
boiled, „nd purified, without any manganeſe: then 
— muſt have twelve ounces of the powder of ſmall 
eaves of copper, thrice calcined, half an- ounce of 
zaffer in powder; mix them together, and put theny 
at faut times into the pot, that they may the better 
mix with the glaſs, ſtirring them well each time of 
putting in the powder, for tear that it ſhould ſwell too 


much and run over. 
BOLOGNA, 


B O I. 
BOLOGNA, a city of Italy, ſifty miles north of Flo- 


rence. It is about five miles in circumicrence, and is 
remarkable for its magnificent churches and monalte- 
ries, as well as for its univerſity, which is one of the 
molt conſiderable in Europe; E. lang. 119 4o', and 
N. lat. 44% 300. 

BOLOGNE. See BovLocxs. 

BOLONLAN fone, is a ſulphureous kind of ſtone, a- 
bout the bigneſs of a walnut, found near Bologna; 
which, when duly prepared by calcination, makes a 
ſpecies of phoſphorus. See PHosrHokUS, | 

BOLSENNA, a town of the pope's territories in Italy, 
about forty-five miles north of Rome, at the north 
end of a lake to which it gives name; E. long. 13? 
45', and N. lat. 42 40. 

BOLSLAW, à town of Bohemia, ſituated on the ri- 
ver Sizera, about thirty miles north- eaſt of Prague 
E. long. 14 45', and N. lat. 50% 24. 

BOLSTERS »f a /addle, thoſe parts of a great ſaddle 
which are raiſed upon the bows, both betore and be- 
hind, to hold the rider's thigh, and keep lum in a right 

otture. 

BOLSWAERT, a town of Welt Friezland, in the U- 
nited- Provinces, about eighteen miles ſouth-welt of 
Lewarden; E long. 5 20, and N. lat 53% 10. 

BOLT, among builders, an iron faſtening fixed to doors 
and windows. They are generally dutinguiſhed into 
three kinds, viz. plate, round, and ſpring bolts. 

Bolts in gunnery are of ſeveral ſorts; as, 1. Tran- 
ſam bolrs, that go between the cheeks of a | Arc 
riage, to ſtrengthen the tranſums. 2. Prile-boks, 
the large knobs of iron on the cheeks. of a carriage, 
which keep the hand-ſpike from ſliding when it is poi- 
zing up the breech of a piece. 3. Traverſe-boks, 
the two ſhort bolts that being put one in each end of a 
mortar-carriage, ſerve to traverſe her. 4. Bracket- 
bolts, the bolts that go through the cheeks of a mor- 
tar, and by the help of quoits keep her hxed at the 
given elevation. And, 
that faſten the brackets of a mortar to the bed. 

Bolts in a ſhip are iron pins, of which there are ſe- 


veral ſorts, according to their different makes and uſes. . 


Such are drive-bolts, uſed to drive out others. Ray- 
bolts, with jags or barbs on each fide, to keep them 


from flying out of their holes. Clench-bolts, which 


are clenched with rivetting hammers. Forelock-bolts, 
which have at the end a torelock of iron driven in, to 
keep them from ſtarting. back. Set-bolts, uſed for 
forcing the planks, and bringing them cloſe rogether. 
Fend or fender bolts, made with long and thick heads, 
and (truck into the uttermoſt bends of the ihip, to ſave 
her ſides from bra ſes, And ring-bolrs, uſed for bring- 
ing to of the planks, and thoſe parts whereto are fall 
encd the breeches and rackles of the guns. 

BorrT of canvas, in commerce, the quantity of twenty+ 
eight ells, 


Bor T-rope. Sec Rove. 


BOLTING, a term formerly uſed in our inns of court, 


for the private arguing of cauſes. An ancient and two 
barriiters fat as judges ; and three fludents, bringing 
each a caſe, out of which the judges choſe one to be 
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. Bed-bolts, the four bolts- 
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argued, the ſtudents firſt began to argue it, and after 
them the barriſters. It was inferior to mooting. See 
Moor. 

BOLTON, a market-town of Lancaſhire, bout twen- 
ty-ſeven miles north-eaſt ot Liverpool; W. long. 2% 
20', and N. lat 53* 35". 

BULUS, an extemporaneous form of a medicine, ſoft, 
coherent, a little thicker than honey, and the quantity 
of which is a little morſe] or mouthful ; for which 
reaſon it is by ſome called buccella, 

Whatever is fit for internal uſe, either by itſelf, or 
when mixed with other ſubſtances, provided it is ca- 
pable of the above mentioned conſiſtence, is a proper 
material for the compoſition of a bolus, Such are loft 
ſubſtances more or leſs thick, as conſerves, electuaries, 
robs, pulps, extracts; ſyrups and liquid ſubſtances, as 
oils, ſpirits, eſſcoces, elixirs, Cc. The doſe ot bo- 
lus may be extended from one dram to one dram and 
a half, or two drams. 

ws 1 a ſort of ticking which comes from the Eaſt- 
odies, 

BOMAL, a town of Luxemburg, in the Auſtrian Nether- 
lands, ſituated on the river Qurt, about 20 miles ſouth - 
of Liege; in 5 30 E long. and 50 20' N. lat. 

BOMB, in military affairs, a large ſhell of caſt iron, 
having a great vent to receive the fuſee, which is made 
of wood. The ſhell being filled with gunpowder, the 
fuſee is drivea into the vent or aperture, within aa 
inch of the head, and faſtened with a cement made of 
quick-lime, aſhes, brick · duſt, and ſtcel-filings, worked 
together in a glutimous water; or of four parts of 
pitch, two of colophony, one of turpentine, and one 
of wax. This tube is filled with a combullible matter, 
made of two ounces of nitre, one of ſulphur, and three 
of gunpowder duſt, well rammed, To preſerve the 
fuſce, they pitch it over, but uncaſe it when they put 
the bomb into the mortar, and cover it with gun- 
power duſt; which having taken fire by the flaſh of the 
powder in the chamber of the .mortar, burns all the 
time the bomb is in the air; and the compoſition in 
the fuſee being ſpent, it fires the powder in the bomb, 
which burſts with great force, blowing up whatever is 
about it. The great height the bomb goes in the air, 
and the force with which it falls, makes it go deep in- 
to the earth... 

Boms-CHEsT, a Kind of chelt uſually filled with bombs, 
ſometimes only with gunpowder, placed under ground 
to tear it and blow it up in the air, with thoſe wha 
ſtand on it. It was ſet on fire by means of a ſauciſſe 
faſtened at one end, but is now much diſuſed. 

Bomn-BaTTERY. Sec BaTTLRY. 

BOMBARD, a piece of ordnance anciently in uſe, ex- 
ceedingly ſhort and-thick, and with a very large mouth. 
There have been bombards which have throwa a ball of 
300 pound weight. . They made uſe of cranes to load 

em 


The bombard is by ſame calicd-baſi/ifh; and by the 
Dutch, donderbuſ1. 

BOMBARDIER, a perſon employed about a mortar. 
His buſineſs is to drive the fuſee, fix the ſhell, load 
and fire the mortas. 
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BOMBARDMENT, the havock committed in throwing 
bombs into a town or fortreſs. | ; 
BOMBARDO, a muſical in{trument of the wind kind, 
much the ſame as the baſſoon, and uſed as a baſs to 
the hautboy, 
BOMBASINE, a name given to two ſorts of ſtuffs, the 
one of ilk, and the other croſſed, of cotton. 
Bombaſine of filk pays duty on importation as other 
foreign ſilks. See Siu. That of cotton pays each 
piece, not exceeding 15 yards, if narrow, 11. 38. 1789. 
bur if broad, 11. 6s. 1173 d. 
BOMBAST, in compoſition, is a ſerious endeavour, by 
{trained deſcription, to raiſe a low or familiar ſubject 
beyond its rank; which inſtead of being ſublime, never 
fails to be ridiculous. The mind, in ſome animating 


: paſſions, is indeed apt to magnify its objects beyond 


natural bounds. But ſuch hyperbolical deſcription has 

its limits, and, when carried beyond theſe, it dege- 

nerates into burleſque, as in the following example : 
Sejanns. Great and high 

The world knows only two, that's Rome and I. 

My roof receives me not; 'tis air I tread, 

And at each ſtep I feel my advanc'd head 

Knock out a ſtar in heaven. | 

Sejan. Ben. Fohnſfon, act 5. 
A writer who has no natural elevation of genius is ex- 
tremely apt to deviate into bombaſt: He ſtrains above 
his genius, and the violent effort he makes carries him 
generally beyond the bounds of propriety.” 

BOMB AX, or CoTToN-TREE, in botany, a genus of rhe 
monodelphia polyandria claſs. It has but one ſtylus; 
the ſtigma conſiſts of five lobes ; the capſule has five 
cells; and the ſeeds are downy, There aye three 
ſpecies, viz. the pentandrum, the ceiba, and the hep- 
taphyllum, all natives of the Indies. The cotton-tree 
grows generally above 60 feet high, and is ſo thick 
that the Indians dig canoes which hold ſeveral men 
out of the whole wood. There are hollows in diffe- 
rent parts of the trunk which contain larpe quantities 
of water, which is of great uſe to travellers in the hot 
climates where there is often a ſcarcity of water, For 
the method of making cotton, ſee Cor rox. | 

Bomyax, in zoology, a ſynonime of a ſpecies of conus, 
See Conus. 

It is ſometimes uſed for ſilk or cotton, Ir is like- 
wiſe applied by Linnzus to ſignify ſuch inſects as have 
incumbent wings and feelers reſembling a comb. 

BOMBAY, an iſland on the welt coaſt of the hither pe- 
ninſula of India, fituated in 2 20' E. long. and 180 

oN. lat. It is about ſeven miles long, and twenty 
in circumference ; and is the property of our Eaſt-In- 
dia company. 

BOMB-KETCH, a ſmall veſſel built and ſtrengthened 


with large beams for the uſe of mortars art ſea, 


BOMBUS, in medicine, a reſounding and ringing noiſe 


in the ear. 

BOMBYLIUS, in zoology, a genus of inſe&s belonging 
to the order of diptera. The roſtrum is long, briſtly, 
and bivalved; the briſtles being fixed between the ho- 
rizontal valves, There are are five ſpecies, viz. 1. 


The major, with black wings. 2. The medius, with 
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a yellowiſh body, white behind, and the wings ſpotted 
with yellow. 3. The minor, with unſpotted wings. 
4. The ater, has red wings, but a little blackiſh at the 
baſe; and green feet. The above four are natives-of 
Europe. 5. The capenſis, with the wings ſpotted 
with black, an aſh- coloured body, and white behind. 
It is a native of the Cape of Good Hope. 

BOMENE, a port-town of Zeland, in the United Pro- 
vinces, ſituated on the northern ſhore of the iſland of 

- Schouen, oppoſite to the iſland of Goree; in 4E. 
long. and 51* 50' N. lat. > 

BOMMEL, a town of Dutch Guelderland, ſituated on 
the northern ſhore of the river Waal, about four miles 
K of Nimeguen; in 50 50 E. long. and 325 

. lat. 

BOMONICI, in Grecian antiquity, young men of La- 
cedæmon, who contended at the facritces of Diana 
which of them was able to endure molt laſhes ; being 
ſcourged before the altar of this goddeſs, 

BON, in geography, a town of the electorate of Cologn, 
in Germany, ſituated on the weſtern ſhore of the river 
Rhine, about 12 miles ſouth of Cologn; in % E. 
long. and 50% 35 N. lat. It is a ſmall but well for- 
tified town, and has a fine palace, which the elector of 
Cologn makes his uſual reſidence. 

Box is alſo the name of one of the Molucca iſlands, ly- 
ing weſt of Coram. 

BONA, in geography, a port-town of the kingdom of 
Algiers, in Africa, about 200 miles eaſt of the city of 
Algiers; in 8* E. long. and 36 N. lat. 

There is alſo a cape called Bona on the ſame coaſt 
to the eaſtward, almoſt oppoſite to Sicily. 

Bowa-Fipts, in law: When a perſon performs any ac- 
tion, which he believes at the time to be juſt and law- 
ful, he is ſaid to have ated bona fide. 

Boxa mobilia, the ſame with moveable goods or effects. 

Bona notabilia, are ſuch goods as a perſon dying has in 
another dioceſe than that wherein he dies, amounting 
to the value of 51. at leaſt; in which caſe the will 
of the deceaſed muſt be proved, or adminiſtration 
granted in the court of the archbiſhop of the province, 
unleſs by compoſition, or cuſtom, any dioceſes are au- 
thoriſed to do it, when rated at a greater ſam, 

Bona patria, an aſſize of country men, or good neigh- 
bours, where twelve or more are choſen out of the 
country to paſs upon an aſſize, being ſworn judicially 
in the preſence of the party. 

Bona, in geography, a cape of Africa, near Tunis, in 
the Mediterranean ſea. 

BONAIRE, an iſland near the coaſt of Terra Firma, in 
South America, ſituated in 67 W. long. and 129 300 
N. lat, It is ſubje& to the Dutch, who traffic from 
thence with the Caracao-coaſt, 

BONAROTA, in botany, the trivial name of a ſpecies 
of pæderota. See PzDEROTA. 

BONASIUS, in zoology, the trivial name of a ſpecies 
of bos. See Bos. 

BONAVENTURA, a ſea-port town in Popayan in 
South America, upon the South ſea. 

BONAVISTA, one of the Cape Verd Iſlands, ſubject 
to Portugal; in 235 W. long. and 16® 30“. N. lat. 

BOND, 


B ON « 

BOND, in Scots law, a formal writing by which a per- 
ſon binds himſelf to pay a certain ſum of money to an- 
other, or to perform a certain deed, under a penalty. 
Bonds reſpectiag money are divided into heritable and 
moveable. See Law, tit. Heritable and moveable 
rights. 

Bono, in carpentry, a term among workmen; as, to 
make good bond, means that they ſhould faſten two 
or more pieces together, either by tenanting, mor- 
tiſing, or dovetailing, Oc. 

BONDAGE, properly ſignifies the ſame with flavery ; 
but, in old law-books, is uſed for villenage. See Vit- 
LENAGE, 

BOND-MAN, the ſame with villain. 

BONDOUR, a city of Natolia in Aſia. 

BONDUC, in botany, the trivial name of a ſpecies of 
guilandria, See GUiLANDRIA. 

BONE, in anatomy. See Part I. 

BoxE-ACE, an eaſy but licking game at cards, played 
thus: The dealer deals out two cards to the firſt hand, 
and turns up the third, and ſo on through all the 
players, who may be ſeven, eight, or as many as the 
cards will permit; he that has the higheſt card turned 
up to him, carries the bone, that is, one half of the 
take, the other remaining to be played for: Again, 
if there be three kings, three queens, three tens, c. 
turned up, the eldeſt hand wins the bone: But it is to 
be obſerved, that the ace of diamonds is bone-ace, and 
wins all other cards whatever, Thus much for the 
bone; and as for the other half of the ſtake, the near- 
eſt to thirty-one wins it; and he that turns up or 
draws thirty-one, wins it immediately. & 

BON-ESPERANCE, the ſame with the Cape of Good- 
hope. See Goop-HOPE, 

BONGO, or BuxGo, the capital of one of the iſlands 
of Japan, to which it gives name; in 132® E. long. 
and 22* 30 N. lat. It is a ſea port town, ſituated on the 
eaſt ſide of the iſland, oppoſite to the iſland of Tonſa, 
from which it is ſeparated by a narrow channel, 

BONIFACIO, in geography, a port-town of Corſica, 
ſituated at its ſouth end, in 9 20' E. long. and 41* 
20' N. lat. It is one of the beſt towns in the whole 
iſland, and gives name to the ſtreight between Corſica 
and Sardinia. 

BONIS non amovendir, in law, is a writ directed to the 
ſheriffs of London, &c, charging them, that a perſon, 
againſt whom judgment is obtained, and proſecuting a 
writ of error, be not ſuffered to remove his goods un- 
til the error is determined, 

BONNET, in a general ſenſe, denotes a cover for the 
head, in common uſe before the introduction of hats. 
See Har. 

Bonnets are ſtill uſed in many parts of Scotland. 

Box vz r, in fortification, a ſmall work, conſiſting of 
two faces, having only a _ with two rows of 
paliſadoes, of about ten or twelve feet diſtance : It is 
generally raiſed before the ſaliant angle of the coun- 
rerſcarp, and has a communication with the covered 
way, by a trench cut through the glacis, and palifa- 
does on each fide, 

Box v d pretre, or Pries Boxxer, in fortification, 
Vor. I. No. 25. 3 


See ViLLaAis. 
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is an out-wotk, having at the head three ſaliant an- 
gles, and tuo inwards. It differs from the double te- 
naille only in this, that its ſides, inſtead of being pa- 
rallel, are like the gueve d'aronde or ſwallow's tail, 
that is, narrowing, or drawing cloſe at the gorge, 
and opening at the head. 

Boxxzr, in the ſea-language, denotes an addition to a 
fail : Thus they ſ , /ace on the bonnet, or ſhake of 
the bonner. 

BONNEVILLE, a town of Savoy, ſituated on the 
north fide of the river Arve, about twenty miles ſouth - 
"y of Geneva, in 6* 10 E. long. and 4618 N. 
at, 

BONNY, among miners, a bed of ore, differing only 
from a ſquat as being round, whereas the ſquat is 
flat, See Squar, 

BONOMAN. See BoLoxias. 

BONOS-AX ERES. See Busxos-avarts. 

BONTIA, in botany, à genus of the didynamia angio- 
ſpermia claſs, The calix is divided into five pieces ; 
the corolla is bilabiated, with the ſaperior labium e- 
marginated, and the inferior conſiſts of three deep · cut 
ſegments; the berry, which is of the drupa kind, is 
oval, oblique at the apex, and contains but one plaited 
ſeed. The ſpecies are two, viz. the daphnoides and 
the germinata, both natives of the Indies. 

BONZES, Indian prieſts, who, in order to diſtinguiſh 
themſelves from the laity, wear a chaplet round their 
necks, conſiſting of an hundred beads, and carry a 
ſta, at the end of which is a wooden bird. They 
live upon the alms of the people, and yet arg very 
chantably diſpoſed, maintaining ſeveral orphans and 
widows out of their own collections. The Tonqui- 
neſe have a pagod, or temple, in each town, and eve- 
ry pagod has at leaſt two bonzes belonging to it; ſome 
have thirty or forty. The bonzes of China are the 
prieſts of the Fohiſts, or ſects of Fohi; and it is 
one of their eltabliſhed tenets, that there are rewards 
allotted for the righteous, and puniſhments for the 
wicked in the other world; and that there are various 
manſions, in which the ſouls of men will reſide, ac- 
cordinp to their different degrees of merit. The bon- 
zes of Pegu are generally gentlemen of the higheſt ex- 
traction. 

BOOK, the general name of almoſt every literary com- 
poſition ; but, in a more limited ſenſe, is applied only 
to ſuch compoſitions as are large enough to make a vo- 
lume. As to the origin of books or writing, thoſe of 
Moſes are undoubtedly the moſt ancient that are ex. 
tant: But Moſes himſelf cites many books that bchs. 
veck to be wrote before his time. See CAAAc THA. 

Of profane books, the oldeſt extant «re Homer's 
_— which were ſo even in the time of Sextus 
iricus 5 though we find mention in Greek writers 
of ſeventy others prior to Homer; as Hermes, Or- 
— Daphne, Horus, Linus, Muſzus, Palimedes, 
oroaſter, &c.; but of the greater part of theſe there 
is not the leaſt fragment remaining; and of others, 
the pieces which go under their names are generally 
hdd, dy the learned, to be ſuppoſititions, | 
Several ſorts of materials were ufed formerly in 
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making books: Plates of lead and copper, the barks 


of trees, bricks, ſtone, and wood, were the firſt mate- 
rials employed to engrave ſuch things upon as men 
were willing to have tranſmitted to poſterity. Joſe- 
phus ſpeaks of two columns, the one of ſtone, the o- 
ther of brick, on which the children of Seth wrote 
their inventions and aſtronomical diſcoveries : Por- 
phyry makes mention of ſome pillars, preſerved in 
Crete, on which the ceremonies practiſed by the Co- 
rybantes in their ſacrifices were recorded Heſiod's 
works were originally written upon tables of lead, and 
depoſited in the temple of the Muſes, in Bœotia: The 
ten commandments, delivered to Moſes, were written 
upon ſtone; and Solon's laws upon wooden planks. 
Tables of wood, box, and ivory, were common among 
the ancients: When of wood, they were frequently 
covered with wax, that people might write on them 
with more eaſe, or blot out what they had written. 
The leaves of the palm-tree were afterwards uſed in- 
ſtead of wooden planks, and the fineſt and thinneſt 
part of the bark of ſuch trees, as the lime, the aſh, 
the mapple, and the elm; from hence comes the word 
liber, which ſignifies the inner bark of the trees: and 
as theſe barks were rolled up, in order to be removed 
with greater eaſe, theſe rolls were called v-/umen, a 
volume; a name afterwards given to the like rolls of 
paper or parchment. 

Thus we find books were firſt written on ſtones, 
witneſs the Decalogue given to Moſes : Then on the 
parts of plants, as leaves chiefly of the palm-tree ; the 

rind and barks, eſpecially of the tilia, or phillyrea, 
and the Egyptian papyrus. By degrees wax, then 
leather, were introduced, eſpecially the ſkins of goats 
and ſheep, of which at length parchment was prepared: 
Then lead came into uſe; alſo linen, ſilk, horn, and 
laſtly paper itſelf. 


. 
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The firſt books were in the form of blocks and ta- 


bles ; but as flexible matter came to be wrote on, they 
found it more convenient to make their books in the 
form of rolls: Theſe were compoſed of ſeveral ſheets, 
faſtened to each other, and rolled upon a ſtick, or 
umbilicus; the whole making a kind of column, or 
cylinder, which was to be managed by the umbilicus 
as a handle, it being reputed a crime to take hold of 
the roll itſelf: The outſide of the volume was called 
Front; the ends of the umbilicus, cornua, which were 
uſually carved, and adorned with filver, ivory, or e- 
ven gold and precious ſtones : The title gvazaCo, was 
ſtruck on the outſide; the whole volume, when ex- 
tended, might make a yard and a half wide, and fifty 
long. The form which obtains among us is the 
ſquare, compoſed of ſeparate leaves; which was alſo 
known, though little uſed, by the ancients. 

To the form of books belongs alſo the internal 
ceconomy, as the order and arrangements of points and 
letters into lines and pages, with margins and other 
appurtenants : This has undergone many varieties; at 
firſt the letters were only divided into lines, then into 
ſeparate words, which, by degrees, were noted with 
accents, and diſtributed, by points and ſtops, into pe- 
riods, paragraphs, chapters, and other diviſions. In 
ſome countries, as among the orientals, the lines be- 
gan from the right and ran leftward ; in others, as 
the northern and weſtern nations, from left to right; 
others, as the Greeks, followed both directions, «irer- 
nately going in the one, and returning in the other, 
called bouftrophedon : In moſt countries, the lines 
run from one fide to the other; in ſome parti- 
cularly the Chineſe, from top to bottom. See Co u- 
POSITION, 


BOOK-KEEPIN G. 


OOK-KEEPING is an art, teaching how to record 


and diſpoſe the accompts of buſineſs, ſo as the true 


ſtare of every part, and of the whole, may be eaſily and 
diſtinctly known. 

Though the number and kinds of books uſed in this art 
be in ſome meaſure arbitrary, there are three which can 
never be diſpenſed with by thoſe whoſe trade is complex 
or extenſive, viz. the Waſte-book, Journal, and Ledger. 


I. Of the WAS TE-BOOR. 


Tut Waſte-bosk is a regiſter, containing an inventory 
of a merchant's effects and debts, with a record of all 
his tranſactions, narrated in a plain, ſimple ſtyle, and in 
the exact order of time as they ſueceed one another, 


The Waſte-book opens with the ixventory ; which 
conſiſts of two parts: Firſt, the effects, that is, the mo- 
ney a merchant has by him, the goods he has on hand, 
his ſhare in ſhips, houſes, farms, &c. with the debts 
due to him; the ſecond part of the inventory is the debts 
due by him to others : The difference betwixt which and 
the effects, is what merchants call neat fock. When a 
man begins trade, the inventory muſt be gathered from 
a ſurvey of the particulars that make up his real eſtate ; 
but mult afterwards be collected from the balance of his 
old books, and carried to the new. This inventory is 
the firſt thing narrated in the Waſte- book, as being the 
ſource and ſpring whence all ſubſequent tranſactions flow. 

After the inventory is fairly narrated in the Walte- 
book, the tranſactions of trade come next to be jotted 
| n; 


ww HH * et 


5 
e 


* 


G le 


down; which is a daily taſk, to be performed as they 
occur; and ſhould be done diſtinctly, that is, every 
thing ſhould be clearly and exactly expreſſed. 

If no ſubſidiary books are kept, the Waſte-book 
ſhould contain a record of all the merchant's tranſactions 
and dealings in a way of trade; and that not only of 
ſuch as are properly and purely mercantile, but of every 
occurrence that affects his ſtock, ſo as to impair or in- 
creaſe it; ſuch as, private expences, ſervants fees, houſe- 
rents, money gained or loſt on wagers, legacies, and the 
like. By ſuch occurrences as theſe, a merchant as ef- 
fectually becomes ſo much poorer or richer, as by the 
reſult of any branch of his trade. And the ends pro- 
poſed in book-keeping can never be gained, if ſuch things 
paſs unrecorded, 


II. Of the JouRNAL. 


Tus Journal is the book wherein the tranſactions 
recorded in the Waſte-book are prepared to be carried 
ro the Ledger, by having their proper debtors and cre- 
ditors aſcertained and pointed out. 

One great defign of the Journal is, to prevent errors 
in the Ledger; a thing of the worſt conſequence in 
book-keeping ; which yet, without the help of this book, 
would be almoſt inevitable. For, ſuppoſe a perſon ſhould 
attempt to form the Nebtors and Creditors from the 
Waſte-book in his mind, and at the ſame time poſt them 
to the Ledger, he ſhall find his thoughts ſo much em- 
barraſſed and over-charged, by attending at once to fo 
many different things as occur here, that, were he an 
accomptant of very great experience, he could not well 
miſs of falling into frequent blunders. This makes it 
neceſſary to didvide the taſk, and do at twice what can- 
not be performed at once, without fuch hazard of miſ- 
takes; that is, firſt to write our the N-brors and Cre- 


diters in a ſeparate book by themſelves, and afterward 


transfer them to the Ledger. The work by this means 
being divided into parts, becomes more imple, and con- 
ſequently more eaſy, and ſo may be performed with great- 
er certainty of its being right. Again, after the Ledger 
is filled up, the Journal facilitates the work required in 
reviſing and correcting it; for, firſt the Wafte-book and 

ournal are compared, and then the Journal and Ledger. 

hereas, to reviſe and correct the Ledger immediately 
from the Waſte-book, would be a matter of no lefs dif- 
ficulty than to form it without the help of a Journal. 
Laſtly, The Journal is deſigned as a fair record of a 
merchant's buſineſs : For neither of the other two books 
can ſerve this purpoſe ; not the Ledger, by reaſon both 
of the order that obtains in it, and alſo on account of its 
brevi'y, being little more than a large Index. Nor can 
the Waſte-book anſwer this defign ; for being written up 
in the time of buſineſs, and commonly too by different 
hands, it can neither be fair and uniform, nor very ac- 
curate, 

The Journal is a kind of middle book berwixt the o- 
ther two; it looks back to the one, and forward to the 
other. With the Waſle-book it agrees in form, being 
ruled after the ſame manner. The order alſo and ſuc- 


celſion of things is the ſame in both. The thing chen 
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that diſtinguiſheth the two books is the ſtyle ; that of the 
one being natural, and that of the other artificial. In 
the Journal, perſons and things are charged Debtzrs to 
other perſons or things as Creditors; and in this it agrees 
with the Ledger, where the fame ſtyk is uſed, but dif- 
fers from it as to form and order : So that it agrees with 
the Waſte-book in thoſe very things wherein it differs 
from the Ledger; and on the other hand, it agrees with 
the latter in that very point wherein it differs from the 
former. 

But an example of the Waſte-book turned into the 
Journal form, will give a clearer idea than can be con- 
veyed by words. 


WASTE-BOOK. 


— July iſt — J. ;, d. 
Bought 40 yards black cloth, at 147. 28000 


Bought of James Sloan, 100 yards ſhalloon| 
at 10d, 

„ 

Whereof paid — — 2 Oo oo 

Reſt due at two months — 2 oz 04 


4034 
4th — 
Sold William Pope 4 pipes Port-wine, at 
270. 105. 
„ 
Whereof received — 55 oo oo 
Reſt due on demand — 55 oo oo 
Kh r 


 JOURNA L. 


July iſt J. 1. 1d. 
Blick Cloth Dr to Caſh 281. | 
Paid for 40 yards, at 144, — — | 280009 


„ 


To Caſh, in part for 100 


yards, at 10d. 9 
To 7. Sloan, for the reſt, "OR 
at 2 months 03-4 


4th — 
Sundries Drs to Port Winerrol, I. . 4. 
Ca/h, in part, for 4 pipes, at 


271. 107. wp OOO 
_ Pope, for the reſt * 55 00 © 


| Wa PREP .. 4 45 8 


Before proceeding to give rules for writing in the 
Journal, it will be neceſſary to take notice, that every 
caſe or example of the Waſte book, when entered in the 
Journal, is called a Zonrnal e or entry + Thus the ex- 
amples above make up three diſtin poſts. Again, a poſt 
is either ſimple or complex. A me poſt is that which 

has 
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has but one Debtor and one Creditor, as the firſt of 


theſe above. A complex poſt is either when one Debtor 
is balanced by two or more Creditors, as in the ſecond 
poſt; or when two or more Debtors are balanced by 
one Creditor, as ia the third poſt ; or when ſeveral 
Debtors are balanced by ſeveral Creditors, and then the 
polt is ſaid to be complex in both its terms. This being 
premiſed, the rules to be ol ferved are theſe following. 


I. In a ſimple poſt, the dcbtor is to be expreſsly men- 
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tioned, then the creditor, and, laitly, the ſum, all in 
one line : After which follows the narrative, or reaſon 
of the entry, in one or more lines, as in the firſt of 
theſe three poſts above. 

II. In a complex poſt, the ſeveral Debtors or Creditors 
are expreſſed in the firſt line, by Sundries, or Sundry 
Accompts, and the reſt of the line filled up as in the 


N 6. 


former rule. After which, the ſeveral Debtors ot 
Creditors muſt be particularly mentioned, each in 2 
line by themſelves, with their reſpective ſums ſubjoin- 
ed to them; which are to be added up, and their to- 
tal carried to the money - columns, as in the ſecond 
and third poſts. 


The Journal, as deſcribed and exempliſied above, is 
the form that was firſt in uſe among merchants; and is 
{till the moſt common: but ſome make their Journal jult 
a fiir copy of the Waſte-book, with the Debtors and 
Creditors written out on the margin, which is ruled large 
for that purpoſe. We ſhall here ſubjoin the three pre- 
ceding poſts done after this way; which, to one who un- 
derſtands the common method, will be ſufficient iaſtrue- 
tion, 


— . 
Dr Black Cloth, IJ. 7. d. Bought 40 yards black cloth, at] /. .d. 
Cr Caſh, 28 Oo oo 147. — — 28 oO oo 
C Caſh, - | 2 009 oo Bought of James Slean 100 yards 
52 7. Sloan, , 2 03 04 | ſhalloon, at 10d. 
Whereof paid — — 2 o oo | 
Dr Shalloon, 4 oz; og Reſt due at 2 mon. 2 03 04 
h 58 403104 
— 4th. 
D Caſh, 55 oo oo Bold Will. Pope 4 pipes Port wine, at 
| ay Tr; Pape, | 55s oo oo | 271. 105. : 
Whereof received — 55 oo oo 
Cr Pt Wine, | 10 oo oo [Reſt due on demand 55 oo oo ” 
2, — 110 ool oo 


Of the Terms Dx TOR and CREDITOR. 


Tus nature and uſe of the terms Debtor and Credi- 
tor will be obvious, from the conſiderations following. 
I. Accompts-in the Ledger conſiſt of two parts, 
which in their own nature are directly oppoſed to, and the 
reverſe of one another; which therefore are ſet fronting 
one another, on oppoſite ſides of the ſame folio. Thus, 
all the articles of money received go to the left fide of 
the Caſh-accomprt, and all the articles or ſums laid out 
are carried to the right. In like manner, the purchaſe 
of goods is poſted to the left fide of the accompt of the 
ſaid goods, and the ſale, or diſpoſal of them, to the 
right, Gc. 

II. Tranſactions of trade, or caſes of the Waſte- 
book, are alſo made up of two parts, which belong to 
different accompts, and to oppoſite ſides of the Ledger: 
e. g. If goods are bought tor ready money, the two 
parts are, the goods received, and the money delivered 


the former of which goes to the left ſide of the accompt 


of ſaid goods, and the latter to the right fide of the 
Caih-accompr, 

III. Theſe two different parts, in cafes of the Waſte- 
book, are not oppoſed to one another, as the two ſides 
of the Ledger-accompts are; but, on the contrary, have 


a mutual conneQtion and dependence, the one being the 
ground, condition, or cauſe of the other, Thus, in the 
preceding example, when goods are bought for ready 
money, the receipt of the goods is the cauſe of parting 
with the money; and, on the other hand, the#delivering 
of the money is the condition on which the goods are 
received, 

From theſe three obſervations, it is plain, that, in or- 
der to poſt a caſe of the Walte-book to the Ledger, the 
firſt thing the accomptant mult do, is, to divide the cafe 
into 4ts parts, and then to think with himſelf, to which 
accompt, and to what ſide, each of theſe parts is to be 
carried; and when the entry is actually made, the con- 
nection of the parts with one another mult be expreſſed 
in each of the accompts to which they are tranſported, 
Now, ſince in ſpeaking and writing things mult have 
names whereby they may be expreſſed and written, it is 
neceſſary that two words or terms be contrived, and ap- 
propriated to theſe two different parts, that have the 
ſame relation to one another as the parts themſelves 
have, which may at once characteriſe and diſtinguiſh the 
parts from one another, point out and aſcertain to what 
ſide of the Ledger each of them is to be carried, and 
withal expreſs their relation to, and dependence upon 
one another. 

The Italians at firſt for this purpoſe pitched upon the 

terms 
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terms Debtor and Creditor, becauſe their common ac- 
ceptation comes nearer to the thing here meant than any 
other they could think on. By means of theſe terms, 
the two parts, in any caſe of the Waſte-book, hen polt- 
ed to the Journal, are denominated, the one the Debtor, 
and the other the Creditor, of that poſt. And when 
carried from thence to the Ledger, the Debtor, or 
Debtor part, is entered upon the left fide (hence called 
the .Debtor.fide 4 of its own account, where it is char- 
ged Debtor to the Creditor part. Again, the Creditor, 
or Creditor part, is poſted to ihe right fide, or Credi- 
tor · ſide of its accompt, and made Creditor by the Debtor 
part. Hence Italian book-keeping is ſaid to be a me- 
thod of keeping accompts by double entry, becauſe every 
fingle caſe of the Waſte-book requires at leaft two entries 
in the Ledger, viz. one for the Debtor, and another for 
the Creditor. 

We ſhall illuſtrate what has been ſaid by two examples. 
Firſt, Suppoſe a merchant buys a pipe of wine for ready 
money, the two parts in this caſe are, the wine received, 
and the money delivered for it, which are charactetiſed 
by the terms Debtor and Creditor in the Journal. polt 
thus: Vine Dr to ca//ag where the — is, 8 
to expreſs it ſo is needleſs), that as Mine is Dr to Caſh, ſo 
Caſh is Cr by Mine. And accordingly when carried to 
the Ledger, the Wine-accompt is charged Dr to Caſh, 
and the Caſh-accompt is made Cr by Wine. Again, 
24ly, Admit the merchant ſells this pipe of wine for pre- 
ſent money, in this caſe the two parts are the ſame as 
| before; but when clothed with Debtor and Creditor, 
will ſtand inverted thus: Caſh Dr to Wine. And ac 
cordingly, in the Ledger, the Ca/h-accompt is charged 
Dr to Wine, and the Wine-ecc:mpt gets credit by Caſh. 
From all which it is evident, the terms Debtor and Cre. 
ditor are nothing elſe but marks or character iſtics lamped 
upon the different parts of tranſactions in the Journal, 
expteſſing the relation of theſe parts to one another, and 
ſhewing to which lide of their reſpective accompts in the 
Ledger they arc t be carried. 


Ruuts relating to Debtor and Creditor. 


I. A thing received upon truſt, is Dr to the perſon of 
whom it is received, 

II. The perſon towhom a thing is delivered upon truſt, 
is Dr to the thing delivered. 

III A thing received, is Dr to the thing given for it. 

IV. In antecedent and ſebiequent caſes, parts that are 
the reverſe of one another in the nature of the thing, are 
alſo oppoſed in reſpect of terms. 

V In caſes where perſonal and real Drs or Crs are 
wanting, the defect — 1 be ſupplied by ſictitious ones. 

VI. In complex caſes, the fundry Drs or Crs are to be 
made out from the preceding rules jointly taken, 

We now proceed to the particular application of D:bt- 
or and Creditor in the ſeveral branches of trade, viz. 


I. Proper trade, which a merchant carries on for him- 


II. Fadterage, which he manages for another, called 
his Employer, | 

III. Partnerſhip, which is carried os by a truſtee, in 
name of all the partners. 


1. IN PROPER TRADE. 


Paorzs trade is either domeſtic or foreign. Proper 
domeſtic trade, is that which a merchant carries on by 
himſelf, without the help of a factor. Proper foreign 
trade, is the buſineſs that occurs to a merchant by em- 
ploying a factor. 


* 


1/}, Debtor and Creditor applied in proper domeſtic 
trade. 


Paorza domeſtic trade, comprehends the inventory, 
buying, jeiling, bartering, receiving money, and paying 
money. To each ot theie we ſhall affign a diltinct pro- 
blem ; and, to prevem burdening the learner's memory, 
we ſhall deliver the ſeveral caſcs as compendiouſly as puſ- 
ſible, ſubjoining to each problem ſuch notes as leem te- 
ceſſary tor clearing any thing that requires further illu- 


tration. 


. B. As we refer from the caſes and notes of cach problem, to the exam - 
ples of the Wafer took and Fourna/, by the dates; fo we have made wie of let- 


ters and n „ as te cteunces from then: to the Cailcs and notes 
blems, which the reader will caſuly obietve. 3 


Prob. 1. A. Debtor and Creditor applied to the 


int entory. 


The inventory confilts of two parts, and accordingly 
is journalized at twice, viz. 1. Sundrics Drs to Stock, 
The ſeveral Drs are, Caſh, for the mierchant's ready 
money ; Goods on hand, tor their reſpectwwe values; Per 
ſons, for their debts due to him. 2. Steck Dr to Sun- 
drier. Thc: ſeveral Crs are, the perſons te whom the 
merchant owes. Compare the Hafte-bock ard Ju ni, 


an. 1 
— Stock is a fictitious term uſed inftead of the merchant's name. 


Prob 2. B. | Debtor and Creditor applied in lei. 


In buying one ſingle commodity there are ſeven diſ- 
tint caſes, (viz. ihree imple, and four complex): in 
„l which the goods bought and received are Dr; but the 
Cr varies according to ihe terms of purchaſe. 

Caſe 1. When goods are bought for ready money, 
the entry is, Goods bought Dr to Caſh, Fan. 6. 

2. When goods are bought, and paid for by giving the 
ſeller a bill or note upon a third perion, Goods bought 
Dr to the Accepter, viz. the ſaid third perſon 

3- When goods are bought on time, Goods bought Dr 
to the Seller. Fan. 10 Od. 21. 

4. When goods are bought for part money, part bill. 

Goods bought Dr to Sundries, viz. 

To Caſb, tor the ſum paid, 

Te Accepter, tor value of the bill, 
5. When ate bought for part money, on time, 
Goods SY Dr to 2 viz. ha 

To Caſh, paid in part, 

To Sls Tor the reſt, 22 IS. 
6. When goods are bought for part bill, part time, 
Ceed bought Dr to Snndric, viz, 

To Accepter, for value of the bill, 

To Seller, for the reſt. 

7. When goods are bought for part money, part bill, 

time, 

Goods bought Dr to Sundries, viz. 

To Coſh, for the ſum paid, * 
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To Aecepter. for value of the bill, 

To Seller, for the reſt, Feb. 2. 
* Nets 1. Whentwo or morekinds of gaods ar one perfon at the 
fame t me, there will be two or mere Drs, vis. the kinds of goods 
bought, cach for their — — — — 3 0 cy; here 28 
fmgle commodity” ſo that, ſundry goods be bought 

for ready money, or on bill, or on time, the entry will be, 
4 To caſb, j bought for ready money. 'Frb. 16., 
Sundries Drs, <4 To Accepter, if on bill, 

To 8-ller, if oa time. 


But if the ſundry goods are bought for part bill, or ſor part mo- 
We. pars time, = Be part bil}, part time, &c. iris y to refolve the cafe in- 
to two entries, iz. Firtt charge the Saad Dr to the Se/ler, for their full va- 
lace, as if they had been bought on time; and then make the Se//-y Dr to Ca/Þ, 


©; to the Accepter, or to both, (as the nature of the caſe is), for the part paid. 
Thus, fuppaſe the goods are bought for part money, part bull, part tian, the 
two entre » , 
1. Sundries Drs to the Selley, for the toſyective valucs of the good. 
2. Seller, Dr to Sundries, Viz. 
To cab, for the ſum paid 
To Arcefter, for value of the bill 


” Note 2. Ir you buy _ to be received forae time afterward; and, in proſ- 
pea of this, advance ſome part of the price to the ſeller: in this cafe, 


— 


the $://cr Dr to Cab, for the ſum advanced; and when you recelve the 
1nake them Dr to the ſelber, for their full value. Or if immediately up ol 
ng them you clea: with the ſeller, then make Goods received Dr to Sund! is, 
viz. to the Seller, Tor the ſum formerly advanced; and to C, for the fra 
now bald. In bargains of this nature, there is common'iy 2 penalty agreogion 
to be paid by the feller in caſe of gon-performance Now, Hin this caſe the 
ſeller happen 49 fail, you the 7 upon receiving payment of rhe advanced 
woney and penalty, enter Ca Dr to Sundries, viz, to the Seiler, for the ſum 
advanced, and now recovered, and to Profr and Le, for the penalty: or, 
zun cad of ufng the general accompt, Profr and Left. you may err in the 
eder an accompt, under the title of Refuſal of bargains, which is to be made 
2 for all the penalties of this nature you and get Credit for all you re- 
ceive. May 13, If you buy goods to be received afterwards, without advan- 


81 y part of the price ; N , ſufficient to take a note of t pocket 
en bu receiv „ they are booked as 


book ; aud w you 
tought. 


Prob. 3. C. Debtor and Creditor applied in ſelling. 


Selling is juſt the reverſe of buying, and bas the ſame 
variety of caſes, viz. ſeven ; whereof three are ſimple, 
and four complex: in all which, he goods ſold and de. 
hivered are Cr; but the Dr varies according to the con- 
ditions of ſale. 

Caſe i. When goods are ſold for ready money, the en- 
try is, Caſh Dr to Goods fold, Feb. gg. 

2. When goods are ſold on bill or note, Accepter Dr 
to Goods fold. March 17. See Note 7. 

3. Whek goods ate fold on time, Buyer Dr to Goods 
ſold, March 1. 

When goods are ſold for part money, part bill, 

3 Drs to Goods fold, viz. 

(Ch, for the ſum received, 

Accepter, for value of the bil. March 22. 
2 e are ſold for part money, part on time, 
Sundries Drs to Goodrſold, viz. 

Caſh, received in part, 

| Buyer, tor the reſt. March 4. 

6. When goods are ſold for part bill, part time, 
Sundries Drs to Goods ſold, viz. | 

Accepter, for value of the bill, 

Buyer, for the teſt. 

7 When goods are ſold for part money, part bill, 
part time, ; 

Sundries Drs to Goods ſold, viz. 

Caſh, for the ſum received, 
Accepter, for valve of the bill, 


Buyer, for the reſt. 

Vote 1. 'Vhus the entries in buying and felling one fingie commodity are juſt 
the reverſe of one another : — 2 alfo hols is du and felling two of 
more Kinds of goods; which we thall thereiore pats, referring the lcarncr to 
the cates e buying in the preceding problem. 

Note 2. If you (ci! gouds te be delivered, not preſently, but ſome time after- 
ward, and receive money fer advance, charge % Dr to the Aver. fort“ e 
tum reccived; and when you deliver thegoods, charge the Buyer Dr to fa 
(Goods, tor their full value hut it, upon dclive of the +, you immedi- 
ately receive the remaining part of their price, enter Sundrics (wiz. the Buyer, 
fur the Mam received for advance, and C1/H, for the fuur now recetved) Drs to 
e Goods echiverey. If you find you carpet perform the bargain, zplbe ob- 


+ & 


E E. PI 


N 8. 
to return the IM 


and pay the , make (ri · 
he ty advanced, and alt Loſe, or Refuſal of bargains» 
o 


Prob. 4. D. Debtor and Creditor applied in bartering, 


Barter, or the exchangiog of goods for goods, is no- 
thing elſe but buying and felling blended together; the 
caſes of which, if the goods received and delivered be of 
equal value, are theſe four, 

Cafe 1. When one commadity is received for another 
delivered, eater Wares received Dr to Mares delivered, 
April 10. | 

2. When one commodity is received for two or more 
dolivered, cater Mares received Dr to Sundries, viz. 
8 the ſeveral wares delivered, tor their reſpeRtive va 

es. 

3. When two or more ſorts of wares are received for 
one delivered, enter Sundries (viz. the ſeveral wares re- 
ceived, each for their value) Drs to Ware: delivered. 
April 16. _ 

4+ When ſeveral wares are bartered with A. B. for 
ſeveral, make two entries, and that whether the wares 
received and delivered be of equal value or not. 

1. A. J. Dr to Sexdrics, viz. io each fort delivered, 

for their reſpective values. 

2. Sundries 55 each ſort received, for their reſpec. 


tive values) Drs to A. B. April o. 

Note 1. Suppoſing the goods received and delivered are not in themſelves 
of cqual value, tut«hat ch cient y 
one merchant gives the other credit for 
there will de foveral other caſes; fuch 
bart money. . For part wares, 
wares, part money, part time, 
are Di tu Sundries. 


Caſe x. 


* 


To 2 the ſum paid. 
To Wares delivered, for their value, 


* 


82 To Accepter, for the bill, 
C'To Wares delivered, for their value, 
3. $ To dealer, for the reft. 


Fo Wares delivered, for their value, 
"th ſo Ch, for the ſum 4. 
To Dealer, tor the reſt. 


Note 2. On the other hand, wares in barter may go off, or be delivered, 
1. Fur part wares, part money. 2 For part wares, + % Pay. pare 
time. 4. Fart warts, part moncy. 4 thne, &c. In all which cafes, ies 
are Drs to the Fares delivered. The particular Drs In ach caſe are the ſame 

pre as follows. , 
Cafe 1 Wares received, for their value, 
- 


with the Qrs n the cates 
Caſh, for the ſum received, April 22. 
<< Wares received, for their value, 


Bo Accepter, for the bill, 
. Wares received, for their value, 
3+ Dealer, for the reſt. 
Wares received, for their value, 
4: 3, for the ſum received, 


C Dealer, for the reſt. _ 
Prob. 5. E. Debtor and Creditor applied in receiving 
money. f 


In all caſes of this nature, Caſh is Dr; but the Cr 
varies, according to the terms on which the money 13 re- 


ceived, » 
Cafe 


IB Q* OTE4E 


Caſe 1. When you receive money for goods preſzntly 
ſold, the entry, as already mentioned in the firſt cale of 
ſelling, is, Caſh Dr to Goods ſold, for their value. Feb. 25. 
2. When you borrow, or take up money at intereit, 
enter Caſb Dr to the Lender, ſor the ſum received, 
mentioning the rate of intereſt, and time of payment. 


3. When you get money, whether as payment of 2 


debt, or taken up at intereſt, and receive it, not from 
«he debtor or lender, but upon bis aſſignation from a 
third perſon, enter Caſh Dr to the Aigner, not to him 
that pays it, 

4. When you receive money, as payment of goods 
formerly ſold, or in payment of an accepted bill or note, 
or any other debt, where neither diſcount nor intereſt 
is allowed, enter Caſh Dr to the Payer, for the ſum 
received, mentioning whether in full or in part. Feb. 5. 
March 23. April 6. Fuly 30. Aug. 3. Nov, 12. 

5. When you receive money, as payment of an accept- 
ed bill or note, or any other debt, (except for goods for- 
merly (old), per advance, and upon that account allow 
diſcount, or abatement on any other conſideration, enter 

Sundries Drs to the Payer, viz. 

C4/h, tor the ſum received, 
Profit and Loſe, for the ſum diſcounted or abated. 
N-v. 12. 

6. When, in receiving payment for goods formerly 
ſold, you allow diſcount or abatement ; if the accompt 
of ſaid goods be cloſed in the Ledger, enter as in the 
laſt caſe : but if the ſaid accompt be yet open, enter thus, 

Sundries Drs to the Buyer, viz. 

Caſh, tor the ſum received, 
Gerds, for the lum diſcounted or abated. April t, 

7. When you receive money, as intereft of a tum for. 
merly lent, the principal being continued, enter Caſſ Dr 
to Prifit and Lof1, or to Intereft accompr, for the ſum 
received, Sept. 10. 

8 When you receive both principal and intereſt, enter 

Caſh Dr to Sundries, viz. 1 


To the Borrower, for the principal, 
To Profit and Loſs, or to Intereſt-accompt, for the 
intereſt Nov, 8. A. Wy 


9H When you receive money as the premium for inſu- 
ring another man's ſhip or goods at ſea, enter Caſb Dr 
to Inſurance accompt, or to Profit and Loſs. 

10. When you receive money as the price of a ſhip, 
houſe, or eſtate, preſently ſold, or as the freight, or the 
rent of them, ſuppoſing the hiring out of the ſhip, or 
ſetting of the houſe, &c. not to be booked, enter Caſh 
Dr to ſuch „ Ship, Houfe, ar Eflate. Sept. 1. 

11. But if the hiring aut of the ſhip, houſe, or eſtate, 
was formerly booked, the entry for money received as 
fteight or tent will be, Caſh Dr to the Freighter or Tenant, 

12. When you receive money, in legacy os compli- 
ment, or with an apprentice, or as gained on a wager, 
or by exchange of money, Cc. for which nothing gaes 
aut. enter Caſh Dr to Profit and Le, or to Stock. 
. of Þ De 0 Frapt a ef you reeve 
payment; an then diktarge bun by Cat, ot the Thing received. I Too 4. 
Prob. 6. F. Debtor and Creditor applied in paying 

money. 


Un all caſes of this nature, Cab is Cr ; but the Dr va- 


E E r 1 * © (#4) 


a g to the terms on which the money is de- 
ivered, | 
Caſe 1. When you pay money ſor goods ly 
bought, the entry (as already ſtated in the caſe of 
buying) is, Geeds bought Dr to Caſb, for the lum paid. 
an. 6. 
= When you lend or give out y at intereſt, en- 
ter the Borrower Dr to Caſb, for the principal, meation- 
ing the rate of intereſt, and time of payment. March 10. 
Auguft 6. | | 

3 When, by order of your creditor, you pay money 
to any perſon, enter the ¶ gu r (nat the Aſſignee) Dr to 
Caſh, for the ſum paid, 

4. When you pay for goods formerly bought, or pay 
an accepted bill or note, or any other debt, where neither 
diſcount nor intereſt is allowed; enter the Receiver Dr to 
Caſh, for the ſum paid, mentioning whether in full or in 
part. Fan. 15 Fan. 30. March 10. and 23. May 3. 
June 8. June 22. and 29. 

5. When you pay an accepted bill er note, or any other 
debt, (except for goods formerly bought), per advance, 
and upon that account have diſcount allowed you, or a- 
batement on any other conſideration ; enter 

Receiver Dr to Sundries, viz. 

To Cab. for the ſum paid, 
To Profit and Leſ, for the ſum diſcounted. 

6. When, in paying for goods formerly bought, you 
have diſcuant or abatement allowed; if the accompt of 
laid goods in the Ledger be cloſed, enter as in the laſt 
caſe ; bur if the {aid aceompr be yet open, eater thus, 

Receiver Dr to Sundriz, viz. 

To Ch, tor the ſum paid, 
To Goods, for the ſum diſcounted or abated. 

7. When you pay the intereſt of a ſum formerly ber- 
rowed, the principal being continued in your own hand; 
enter Profft and Loſe, or Inter accompt, Dr to Caſh, 
for the ſum paid. : 

8 When you pay both principal and intereſt, enter 

Sundries Drs to Ca/h, viz, 

Lender, tor the principal, 
Profit and Loſs, or Intereſt-accompt, for the intereſt, 

9. When. a chip or goods you have formerly inſured 
happens to be lo't, and thereupon you pay the value to the 
owners, enter /nſurence-accompt Dr to Caſh, tor the ſum 
paid, 

10. Waen you pay for a ſhip, houſe, or eſtate, pre- 
ſently bought ; or pay repairs, taxes, or other charges 
on them ; enter Ship, Houſe, or Eftate, Dr to Caſb, 2 
the ſum paid. 

11. When you pay charges on goods, as freight, por. 
terage, Gc. enter Goods Dr to Caph, for the ſum paid, 

12. When you pay charges that relate to trade in ge. 
neral, ſuch as wareboule rent, ſhop-rent, ſhop keeper, 
ges, poſtage of letters, &c. emer Chrrges of merchan. 
dize Dr toCoſh. Fuly 2. Jul 5. | 

13. Wh:o you.pay your landlord rent for a dwelling- 
houſe, lervant: their wages, or mike any diſburſements 
for yourſelf or family ; as all ex of this nature 
(ſhould be collected in a ſmall book by themſelves; fo, 
when you bring them to the Journal, enter thus: 
Honſe-expences Dr to Caſh, for the total. Nov. 11. 
Dec. 39. 


14 
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7, ds hes Gregor 
14. When you pay upon lofiog a wager; or when 
you Lenne exchange, that is, put off a piece of coin 


for leſs than it colt you: or when you' give away money: | . 


in charity, or any other way not yet yet mentioned, for 
which nothing comes in; enter Preſt and Loſs Dr to 


Note 1. An affignation differs as to its nature and form from a bill or note; 
but the Journal entry is the ſame with reſpect io all of them. In an aſſigntaion 
there ate three perſonsconcerned : 1. He who gives the afli on, called the 
Aſſen:d. 2. He on whom the affgnation is given, or by whom it js payable, 

called the Affigned. 3. He to whom it is payable, called the A/iznee. Here 
"we mall propoſe two or three caſes not yet taken notice af. 1. Suppoſe 
you pay a debt to Samuel Needy, by an afigment on Peter Punttu.:i, the 
entry is, Samne! Needy Dr to Peter Prndua!l. 2. If A. B. give an affign- 
ment or. bill on you to AM. S. which * do not pay preſently; in this 
caſe, charge A. F. Dr to M. 8. I! F. F. give you an aſſignment or hill on 

G. H. which he does not pay prefently, charge C. H. Dt to K. F. 4. It 
draw a H og — to G. L. payable againſt a certain day, which you / 4 
ſently, upon having diſcount allowed you; in chis caſe, make J. H. 
ries, vis. to Caſh, for the ſum paid, and to Profit and o, for the ſum 


'fomred. 

Note x. If you pay a debt with inſtead of money, the goods deliver- 
ed, and ks of iy will be Cr. As, 1. If you paY A. B. in goods, for goods 
formeriy bought, or for 4 bill you have formerly accepted, and that whether 

full or in p-rt, enter 1 B. Dr to the Goods, for their value. 2. If you pay 

on {he fame account, part goods, part wendy charge A. B, Dr to Sun- 
Aries, wiz. to Goods, for their value, and to c, tor the reſt. 3. If you give 
him goods above the debt, and he preſently pay you back the balance in money 
enter Sundries (Viz. A. B. for the ſum of the debt, ans Cx/þ, for the balance) 

to Goods, for their tull value. 4. If you give him ox x above the debt, 
bur do not preſently receive the balance, enter ſimply 4. H. Dr to G, 
vered, for their value. $. If you pay intereft of a bond, or ſum borrowed, 
with goods, charge Froft and I Dr to the Goods delivered, &. 

Note 3. Io prevent filling up your Ledger with accompts for every ſmall 
dealer, you may ere a general accompt, under the title of Del ts genera), 
and charge ir Dr for all ſuch petty debts, mentioning in cach entry the ac- 
compt to which, the perſon's name, and ſum; and give n credit for all the 
payments, expreſling alſo the accompt« by which, with the perſons names, 
and ſums of money, To this credit-tide alfo carry all ſuch tmal! debts you 
owe, and debit the accompt as you pay. Or, if you incline to be more diſtin, 
cerca wo general aceompts ; one called Detect, and the other Debry 
Fayable. Charge the former with all the perty debt due to you, and give it 
credit as you receive payment. Make the latter Cr for all the ſmall debits due 
by vou to others, and c harge it Dr as you pay. 

ore 4. In like manner, to fave the labourof opening an accompt in the Ledger 
ſax every perſon you may have a bill upon, or who may have onc on you, creat 
two general accompts; one, by the title of Bi//s receiwable, and the other, 
Bills payable z and charge the former Dr for all the bills accepted, and paya- 
Lic to you, and give it credit as you receive payment. March 17. and 23. 
Make the latter Cr for all the bills you accept, and charge it Dr as you pay. 


Jef. J. wb. 10. 
V. B, It the perſon have an accompt already opened in your Ledger, or if 
gu have the proton of dealing with kim in other things Ur the future, you 
Tram to uſe th neral accompts. | 
Note 5. 


J. A. 
pre- 
to 


he entries mentioned in this and me procating problem, with 
'n 


or loſt, and the bets paid, 


LIE, 
cr concerning re of Dantzict by ans ; whereupen one 
meas in the other's bands, upon condition that he 

uld pay him three guineas a-day till the city hould be taken or — 
ers ac- 


for all you back. I you contign the 100 guineas, charge , gern accomTt 
Dr to Ot 7 when the wager i decided, make Cfh De 2 Wager: — 
for all receive back. 


v 
org C. Theſ# accompts, viz. Refuſal of bargains, Intereft, Botromry, In- 
ance, Houſe-expences, are of the fame nature with the geyeral accompt 
off and Loft, heing; py ry but particular brafiches of it; and the on- 
ly deſign of ceping;hem 0) act is, in order to knew what is gained or loft 


on each of theſe ſeveral heads. 
Note ). When a ſhip or bod you have inſured to another hap 
the value; aſter this the fu 


$ 
loft at fea, and thereupon you pa byes 
comes your own if any of the wreck be recovered, enter t 
Covered Dr to Inforance-accomft, for 
De to 18 for what you expend in ſearch of it. 

Note g. If you have frequent occaſion to deal in outlindith money, or pie- 
ces nt current, you m y creRt an accompt under the title of Foreign coin, or, 
particularly, Shani/Þ coin, c. and charge it Dr (or what grooms you receive, 
and give it credit as you put them off. March 22, March 2p 
Note p. Wany parteVof goods happen to bedamaged ot loft, ot liquer to 
be ullaged, &, charge Prefr and l, Dr to the Accomp of the proods or liguor, 
for the value of the damage, loſs, or of the quantity ullaged, &c. 

Note 10. We ſhall pow eonctude proper dometiic trade, by reminding the 
leaner, in poſting any cafe to the Journal, carcſully to conſider, whether it 
de oppoſed im any. of unn parts to ſurne preceding one; otherwiſe no rules, 
however particular, can be ſufficient to dire his proQice: For if the parts 
of a former and fubſequentonſt de the reverſe of another, they muſt alſo 
de oppoſed in teſyed oi terms, n particular rules may 
fem to lay. Thus, fuppot A. N. zccepts a bill payable +0 you, and there- 
Pai. vou chase. not A. N. but the general accumpt Bills recert able Dr ; ir 

Nate. that when you receive payment, you mult enter ch Dr, not to 
<. & io Billt recervable, norwl that u u, %. 5. caſe 4. 
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ns to be 

loft be- 
Thing re- 
its value, and charge Inſurance-accompt , 


, % 


. 


? 


5-0 0:K5K-£. EP 


Pee March't7. and 23. 


* 


1 


N S. 


Again, adm t you accept a bill payable to A. B. and ; 


thereupon credit, not FA H. but the genera! accompt Bills payable ; it is evi - 
CE OT I das 
Adly, Debtor and SE applied in proper toreign 

5 trade. ; 
Proper foreign trade comprehends, 1. The ſhipping of 
goods to a factor. 2. Advices concerning them ſrom the 
actor, 3, Returns made by the fattor ta you. 


Prob;'r. G. Debtor and Creditor applied in ſhipping 
% ee gocdt te a factor. 


In all caſes, voyage to is Dr; but the Cr. va- 
ries, according as the goods ſhipped off are already en- 
tered in your books, ot preſently bought; and that again, 
either for ready money, or on time, &c, | 

Caſe 1, If you ſhip off goods which 
tered in your books, enter 

Voyage Dr to Sundries, viz. 

To the teſpective Goods, for their value, 
To Caſb, for cuſtom, inſurance, and all other charges. 

2. If you buy a cargo for ready money, and ſhip it off 
immediately, without entering the purchaſe in your books, 
enter Voyage Dr to Caſh, for prime coſt, and all charges, 

3. If you buy goods on time, and ſhip them off, with- 
out entering them in your books, enter 5h 

Veyage Dr to Sundries, viz. | | 

To Seller, or Sellers, for value of the goods, 
To Cafh, for charges at ſhipping. 8 

4. If you ſhip off a cargo, made up partly of goods 
taken from your own warehouſe, partly of goods bought, 
on time, enter 

 Veyage Dr to Sundries, viz. | 
To Goods your own, for their value, 
To S:ller or Sellers, for value of the goods bought, 
To Caſh, for all charges. Fan. 21. 


Nate 1. Several other caſes may he ſuppoſed; ſuch xs, 1. When the cargo 
ceniifts of goods, part your own, part bought for ready money. Or, 2 bart 
pu own, the rcft hought, part for ready money, part on time. July 22. 

+ 3- 4 „part for ready money, part on time. Or, 4 Part your 
own, part bought, part immediatel received in barter, or as payment of a 
de But the way of journalizing te andthe like cafes, may de eu — 
thered from what is already fad; and therefore we hall leave them for 


learner's exerciſe, 
Note 2. If you do not pay charges at ſhipping tmmcdiate! muſt cre- 


dit the Per ſonto whom It is que, and not Cab or, if you caſe, ere a ge- 
neral accompt, under the title of Debrs payable, or Charges payable, and 
Charge Yoyage Dr to it, and as you pay enter it Dr wo Ca/b. 

Note z. As Poyage is to be debited for all c 
he coft; (6 it muſt be credited by whatever lefſens 

ks on re-exported — Tere. 28, 

Note 4. Init of the title, Foyage to-, ſome uſe Adventure 1 

or Adventure to- per ſuch a /hiþ; as, Adventure to Barbadoes fer the Ned» 


Prob. 2. H. I. Debtor and Creditor applied, upon ad- 
vice from your factor, A. B. 


H. 61. The caſes of the fr advice. 


In all cafes of the firſt advice, Voyage to is Cr; 
but the Dr varies, according to the nature of the advice. 

Caſe x. If the firſt advice be, That 4. B. bas recei- 
ved your goods, but ſold none of them, enter 4 B my 
accompt of — Dr to Vage, for the ſum the ſaid 
voyage was erly charged with 

2. If the firſt advice be, That A. B has received the 
goods, and ſold them for ready money, enter A. B. my 
accompt current Dr to Voy ge, for the neat proceeds; 
that is, the ſum due to you, after the fator's commiſſon 
and all charges are deduced, Sep. 22. 


w 


are already eg- 


or - whatever 
——— hrs yr 
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3. If 
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2. If the firſt advice be, That the goods are received, 
and all ſold on time, enter A. B. my accompt on time Dr 
to Voyage, for the neat proceeds. 

4. If the firſt advice be, That they are received, and 
all fold, part for ready money, part on time, enter 

Sundries Drs to Voyage, viz, 

A. B. my accomþt current, for the money in his hands, 
A. B. my accompt on time, for the debts outſtanding, 

5. If the (rſt advice be, That the goods are not only 
received and fold, but a cargo ſhipped 1a return, and now 
at ſea ; here there are three varieties. 1. If the value 
of the cargo inward, with charges paid by the factor, be 
equal to the neat proceeds, enter Voyage inward Dr to 
V:yaze outward, for the neat proceeds. 2. If the factor 
overſh p the neat proceeds, enter Voyage inward Dr to 
Sundries, viz, to Poyage outward, for the neat proceeds, 
and to Factor my accompt-current, for the reſt, 3. If he 
underſhip the neat proceeds, enter Sundries (viz. Voyage 
inward, for its value, and A. B. my accompt-current, 
for the reſt) Drs to Voyage outward. Fune 18. 

6. If the firſt advice be, whether from the factor or 
any body elſe, That the ſhip and cargo is loſt at ſea, 
there will be alſo three varieties. 1. If the goods loſt 
were not inſured, enter Profit ani Lr Dr to Veyage, 
for the whole value, 2. If the goods loſt were all inſu- 
red, charge the Iaſurer, or Caſh, if you 8 pay- 
ment, Dr to Voyage. 3. If part of the goods only were 
inſured, make Sundries (viz. the Inſurer, or Caſh, for 
the value inſured, and Profit and Le, for the reft) Drs 
to V:yage, for the whole loſs, 


I. $ 2. The caſes of the ſecond advice. 


Ix journalizing a ſecond or third advice, reſpe&t muſt 
be had to the entry that was made upon the advice im- 
mediately preceeding ; for whatever was then Dr, mult 
be now made Cr. And therefore, ſuppoſing the f1lt or 
former advice was, That the factor had received the goods, 
but fold none of them, the entry to be made upon a ſe- 
cond advice will be as in the caſes following. 

Caſe 1. If the ſecond advice be, That the goods for- 
merly received are now ſold, in whole or in part, for 
ready money, enter 4. B. wy accompt-current Dr to 
ditto my accompt of govds, for neat proceeds. 

2. If the ſecond advice be, That goods received for- 
merly are now ſold. in whole or in part, on time, enter 
A B my accompt on time Dr to ditte my accompt of 
goods, for neat proceeds, 

3 If theſecond advice be, That goods formerly recei- 
ved are now old, part for ready money, part on time enter 

Sundries Drs to J. H. my accompt of goods, viz. 

A. B my accempt current, for the money in his 
hands. 
A. B. my accompt on time, for the outſtanding debts. 

But if the former advice had been, That the factor had 
ſold your goods on time, then, upon this ſuppoſition, the 
advice that comes next, whether ſecond or third, is jour- 
nal:2ed as follows, 

Caſe 1. If the next advice be, That the ſactor has 
now received payment of the debts outſtanding, cater 
A. B. my accompt-current Dr io ditto my accompt on 
time, for the ſum received by him, 
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2. If the next advice de, That he has indeed reccived 
payment of the debts, but was obliged to allow abate- 
ment, for inlack of goods, or tur other reaſons, eater 
Sundries Drs to A. B. my accomipt on time, viz. 
A. B. my accompt-current, for the ſum received by 
him, | 
Profit and Loſs, for the ſum abated. 
Prob. 3. K. L. Debtor and Creditor lied, when 
returns are made you by the factor. 


Returns are made in goods or bills, 
K. 61. The cafes of returns in goods. 

Caſe 1. Ir the factor ſhip off, and confign goods to 
yourlelf, adviſing you thereof by polt, before the arrival 
of the ſhip, enter Veyage rem Dr to A. 3. my 
accompt. current, for colt and charges of the cargo, as 


per factot's invoice, 


2. If the factor ſhip off goods for yourſelf, of which 
you have no advice, or of which you book no advice, 
prior to the arrival of the ſhip, enter 

Goods received Dr to Sundries, viz. 

To A. B. my account-current, for colt and charges, 
as per invoice, 
To Ca/h, for new charges paid here. 

3. If your factor A. B. at Leghorn thip off goods, not 
to yourſelf, but, by your order, to C. D. your factor at 
Liſbon, and adviſe you thereof, by ſending you a copy of 
the invoice, enter Voyage ſrem Leghorn te Liſbon Dr to 
A. B. my accompt-cnrrent, for coſt and charges, as fer 


invoice. 


Note i. The entries in this problem ſuppoſe thit you have received the 
avon of ſales, and debited the enen, for neat procceds; Wien 
naturally leads to give the accomprocurren crea'e hare, and fiows how the 
Dr pat of a privr eatry ts revericd, of becomes Cr ine poiterior anc. 

te z. "There arc two or three cafes relative io thete meationed, which 
we ihall here take notice of, 1 When the thip and cargo mentioned in. 2/- 1. 
arrives, you cater Gouds received Dr to Swi, id, 4199, torte te hit bet, for 
what it was charged with, and to C15, for charges paid here. Or, if you 
— Arm charge Hege Dr to , tor charges, fee Fuly y. ; and them an- 

hargethe 2 127 by the (599 {1, fee Jul, 10, Or, u You diipoferot all or any part 
ofthe cargo on the key, 8. dene che voyage bed ichargett in your books, 
enter the Fay, or Cb, or Thrag receved, br to the Fayage. See 7%) v. 
2. If the faid thip and cargo ud happen to be set at fea, then i the goudts 
be not intuted, you enter Profit and if Dr rod ee award, tor what it was 
charged with. But if the cargo be infurcd, charge the Piſarer, of ca/o if you 
yer prevent payment, Dr to fe, Ke. . Ita cargagontiignet to you nap» 
pen © de loft at fea, which you have notice of before any enity 15 made in 
your Books; tn iis ene, enter Profr and iy), the iafurey, or ca/%, Dr to 
A. 8. my accomPt wry int for the value loft. 


L. H 2. The ceſes of returns in bills, 


Caſe 1. Ir you draw upon your factor, and receive 
preſent money for the bill, enter Caſh Dr to A. B. my 
accompt-current, for value of the bill. 

2. If you draw upon your factor, and give the remit- 
ter a day for payment; or if you owe the remitter, and 
give kim the bill as payment; enter the Remitter Dr to 
A. B my accompt-current, for the value of the bill 
July 15; 

3. If you draw apon your factor . B. payable to 
your factor C. D. charge C. D. my accompt-current Dr 
to A. B. my accompt-current, for value of the bill. 

4. If your faftor remit you a bill, for which you re- 
ctive preſent payment, enter Caſh Dr to A. I. my ac- 
compt-current, for the value of the bill. 

5. If your faftor remit you a bill, payable at ſingle or 
double uſance, or any other time after date or 2 7 up- 
on pettiag the bill accepted, enter Billi receivable Dr to 
A, J. my accompt-current, for value ot the bill. Sept. _ 

6. 


(BY), B 
to:your factor C. D. charge C. D. my eccomptrenr rent. 
Dr to A. H. my accompt-current, for value of the bill. 


b 0 + 


+ FAcCTORAGE comprehends three things: 1, * he re- 
ceifpt of the. evipleyer's goods. 2. The diſhaſal of them. 
3. Relurns made for them, . ieee 


Prob. 1. M. Debtor and Creditor applied upon the re- 
as WG ceipt of goods. * Gag 


Wu yau turn factor, and have goods conſigned to 
you by your employer: upon receiving the goods, enter 
A. J. bis accompt of goods Dr to Caſh, for freight, cuſ- 
tom, or other charges you pay. Aug. 10. 

Note 1. If there de but on kind of goods, name it; as, A. B. his accompt of 
ferges. A. B. bis accompt of ſugar, &e. 4 ' | | 

Note 2. Inttead of the title . B. bis accompr of gouds, ſome uſe A. H.“ ſale 
or J. B. ſale per ſuch 2 ſhip, as f. B.“ ſ1/e per the ,. 

Note 3. In the following ſet of books, in regard no PT3Ieb09k Is fuppoſed 
to be kept, the conſigned goods are enumerated in the Fafte-hoot ; but in 
real buſineſs, or Where an nv9ite-book is "_ the cammon practice is, to 
copy them directly into it; and in the He- Hot, to mention only the me» 
ney paid for freight, or other rges, without taking any notice of the 
names or quantity of the goods. Thus, the cntry in the e book, Aug. 10. 
narrated in this manner, would ſtand as follows. 

Faid freight, cuſtoin, whariage, porterage, &c. of fundry goods fer the 


Au, Jobn Temble maſter, colignes trom Herman Yan Beck of Amfterdam, 
Mor tale and returns, 141. 121. 64. 


Prob. 2. N. Debtor and Creditor applied in diſpoſing of 
your employer's goods. 


Caſi 1, Wusx you fell all, or any part of your em- 
ployer's goods, for ready money, enter Ca/þ Dr to A. B. 
his -accompt of goods, for the ſum received. Aug. 17. 

2, When you fell all, or any part of his goods, on 
time, charge the Buyer Dr to A. B. his accompt of goods, 
for the ſum due. Aug. 23. 

3. When, you take all, or any part of his goods, to 
yourſelf at the current price; or when you put off his 
goods in barter, for others which you take to yourſelf ; 
enter Goods received Dr to A. B. his accompt of goods, 
for their value. , . . 1 * 

4. When all your employes's goods are diſpoſed of, 
balance his aceampt of goods; that is, charge A. B. his 
accompt of goods Dr to Sundries, viz. to Caſh, for any 
charges paid by you, not yet booked; or to the per/on 
or perſons to whom they are due, if cot yet paid; and 
to Profit and Loſs, for your commiſſion; and to A. B. 
his accompt on time, for the out(tanding debts, if aby; 
and to T J. his accompt-current, for the employer's 
ready money in your hands. Aug. 23. | 

5. When you receive payment of the outſtanding debts, 
enter as in proper trade, viz. Caſh Dr to the Buyers ; 
bat if you be obliged to make abatement, for defect in 
weight or meaſure, or bad markets, Cc. enter 

Sundries Drs to the Buyer, viz. 

Ca/h, for the ſum received, 
A. B. his accompt-current, for the ſum abated. 

6. When you receive payment of a debt on your em- 
ployer's account, you muſt not only give the buyer or 
payer credit as directed above, but at the ſame time 
charge A. B. his acoompt on time Dr to ditto his accompt- 
.current, for the whole ſum of the debt, whether any a- 


batement be allowed or not. 
Note . you alloy abatement to the thiyers, white the a:compe of goods is 
yet 1 A. B. biz acconfs of good: Dr to the Buy ers, tor the 
em ab«igd. 


88 Prob. 3. O. P. Debtor and Creditor applied when you - 


0 0 K A iE ZE A ol M . 
6. If your fagor A. B. by your order; merit. a bill „d When you pay the 


ſons mentioned ia. c vg ret credit at 
, Cuch nnd r oe ö 8 
d dev R, W. enter as in proper. trade, vis. Receiver Dr to Ca/b ut 
if they abatement, this being your emplayer*s profic, not your own, 
he 84mg Dr the ſum paid, and to 44 1 


charge to Sundries, v2. tu Cab. for 


's accom current, for the ſum abated. Aug. 31. 


: make returns te your employer, 
wt: 4 Returns are made either in poods or bills, 
O. 1. - The caſes of returns in goods. 


Caſe t. Warn you buy up goods for ready money, 
and Cw off for your employer, enter | 
A. B. his atcompt-current Dr to Sundries, vis, © 
To Cab, for prime colt, and charges paid, 
To Profit and Loſe, for your commiſſion. | 
2. When = buy goods on time, and ſhip them off 
for your employer, enter | 5 
A. B. hit accompt- current Dr to Sundries, viz. 
To Sellers, for prime colt of the goods, 
To Caſh, for charges, as cuſtom, inſurance, Cc. 
To P» ofit and Lei, for your commiſſion, h 
3. When you take goods of your own, and valuing ' 
them at the curtent price, ſhip them off for your 511 
ployer, enter ö 
A. B. his accompt- current Dr to Sundries, viz. 
To God, ſent off, for their value, a 
To Cab, for charges at ſhipping, 


To Profit and Le, for your commiſſion. + 

Note 1. Thete may be ſe other cafes; as, 1. When the 1 
off are bought, part fur ready money, and part on time, May 18, 2. en 
part of them ate bought for ready money, et of them your own. Augif 30. 
3. MV hes part of them arc bought on time, the reſt being your own. 4 Whe 
part of them are bought for ready money, part on time, part of them yo 
own. All which heing compo of the caſes mentioned, can prove 19 d- 
ficulty to the learner. 

Note 2, The ursel Futry is the ſame, whether the goods thipped of de in 
return for goods told by you, or in aniwer to your employer's commitkon, 
when you have none of its effects or money in your hand, Afay 18. The 
entry is ao the ſame, whether the goods ih ped off be conſigned to himicif, 
or by his order to his factor, or any other peiſon, 

Note 3. Wrhe'charges on thi g are not preſently paid, the Cr will not da 
C1/h, but the perfons to whom they arc due. ws, 18. Auguf *. Or, it you 
pleaſe, the general accompt, Debt; þiyable, or Charges payabie. And when 

ou pay, enter tha Rec-iwer, or Charges payable, Dr to Cb. May 22, But 
f abatement be a!lowed you, this being your employer's advantage, not your 
own, enter the Receinier, or Charges Payable, Ut to Swndrics, iS. wo Cas, 
for the ſum paid, and to A. G. bis accompt-current, for the ſum abated. Aug 
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Note 4. In like manner, when you pay for the goods mentioned ca 3. en - 
ter as 4 proper trade, vis. the Sls i Drs to 1 it abatement be How - 
ed you, you mutt charge the Seller Drs to Sundrics, Vis. tO Ca/b, for the 
ſum paid, and to A. B. Bis accompr-current, for the ſum abated. 


P. { 2. The caſes of returns in bills. 


Caſe 1. Wu your employer draws a bill on 
which you accept and pay on tight, enter A. B. bir ac- 
compt-current Dr to Caſh, for value of the bill, W 85 

2. When your employer draws a bill on you, payable 
at 1 or 2 uſance, enter A. B. bis accompt-current Dr 
to Bill: payable, for value of the bill. Sept. 3. 

3. When you draw upon your employer, enter Cash, 
if you receive preſent money for the bill; or, if not, 
the Remitter Dr to A. B. hit accompt-current, for value 
of the bill. May 31. | 

4- When you remit a bill to your employer, for which 
you pay ready money, enter A. B. his accompt-currert 
Dr to Cash, for value of the bill. Sept. 8. 

5. When you remit a bill to your employer, which you 


either procure on time, or receive in payment of a debt 


due to you by the drawer, enter A. B. his accompt-cur- 
rent Dr to the Drawer, for value of the bill, 
885 („. When 


4 * 
— 
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4 % Was, eie Eniployat debut 9 —. 
% if vo feevive preſent! prmeht 3 or. if nor. RU 
2 De to A. B. bit accompt-curtent, ſor valye 
of the bill. 1 my r 

= Nete 4. When you pay the bill mentionsd dn c. 
enter Bill; parabſe Di ta Govb . Sept. 10. 


Note 2 Charge A. A. his accampi. carrent Dr to 
* de 4. H. 41, A eker 


Cash, for charges you pay in making returns, ſuch 
as poſtage, W Fi? 
Nate 3. Having now ſhewn how to keep ſadfory- ac- 


compts in your own books, along with, your, other buſi- 
neſs, it will not be improper to oblerye, that theſe ac- 
compts may alſo be kept, by belp of the Sales beet, 
without brioging any thing to your Ledger, or -other 
books, except ,the accompt current, thus: Turn the 
Sales-boek into a folio form; and when you receive the 
eonſigned goods, enter them on the Dr fide, mentioning 
their quantity, mark, and number, with the charges you 
pay; to which fide alſo cariy all after charges, abate- 
ments made to buyers, and your own comm-ſlion. On 
the Cr fide, emer the * mentioning the names of 
the buyers on time; and, as they pay, mark the article 
as paid on the margin; or, which will do juſt as well, 
never draw out the ſums to the money columns, till you 
receive payment. In your Ledger, give A. B. his ac 
compt current credit for all the monty you receive for his 
goods, and make the ſame accompt Dr for all the char- 
ges paid by you, abatements made to buyers, your own 
commiſhon, and returns made to your employer. But 
though this method may now and then be afed with 
reſpect to ſmall conſignments ; yet the conducting of large 
concerns in factory requires the uſe of all the fire books 
mentioned at the beginning of this chapter, 

. Nete 4. When you cannot diſpoſe of your employer's 
goods to advantage, and thereupon by his order ſhip 
them off to a factor of your own, in expectation of a 
better market, the regular method in this caſe is, 1, 
When you ſhip off the goods, enter Yoyage t for ac- 
count of your Employer, Dr to Cash, tor charges paid 
at ſhipping 2. When you have advice from your factor, 
that he has received them, enter your Employer his ac» 
compt of goods in the hands of ſafer, or rather your 
 Enmpleyer his accompr of god at ſuch a place, Dr to Voy- 
age (hither, for charges of the faid voyage. 3. When 
you. have advice that he has ſold them, e. g. for ready 
money, enter your Employer bir accompt current 4 
Dr to ditto his accompt of goods at „for neat pro- 
ceeds. The entry in any other caſe will be obvious to 
one who underſtands proper trade and ſadtorage, as ex» 
plained above. But though this he the regular method, 
yet in real practice, the way, in aur opinion, is, when 
you ſhip the goods, to charge the employer's accompr of 
goods (as they Rand in your Ledger) Dr to Carb, for char · 
ges at ſhipping, making no wore entries, till you receive 
the Accompt of ſales, and then charge 4. B. bis accmpt 
of good, for the neat proceeds; and diſcharge 4. B. his 
accompt current at —, as returns are made to you by 
your factor. | | | 


3 Is PARTNERSHIP) 
Parasit is that branch of trade which is ma- 


(XC) 
nige ad carried on by u ttuſtée, in wih&anme, and for 
he aceoum of the pariders 5 that is, When _ oak. 
mae dp by two or more merchasts, is depoticed in the 
hands of one perſoo,. to be emplayed by !::g in a way of 
commerce, according to inſtructions. : 

Merchants, upon entering into er. © generally 
chuſe dne of their dw number, to Wm they commit 
the management of their company-toncerns ; Who, on 
account of his being partner, as well as manager or doer. 
for the company, is called partner-trauſtee; and ſhares 
of gains and loſſes that happen, according to his ſhare of 
the ſtock ; and mult atlow his proportion of all charges, 
even of his own commiſſion, ſince, in quality of truſtee,” 
he ſerves himſelf as partner equally with the reſt. 

The accompts of the company's affairs may be kept by 
the truſtee in his own books, along with the accomprs of 
his own private buſineſs ; or they may be kept in ſepa» 
rate books allotted for that 2 r- The former iy 
common practice, in matters of {mall concern, or ſhort 
adventures; the latter is uſed by fixed — „ whoſe. 
trade is conſiderable, or who have the proſpect of deal- 
ing long that way, | 

Hence it is obvious, that each partner will have occa- 
ſion to keep an accompt in his own books, of every thing 
he gives in and receives from the company, and alſo of 
what he owes to the company, or they to him: and, on 
the other hand, it will be the buſineſs of the truſtee, not 
only to keep clear accompts with the perſons he deals 
with, in buying up and diſpoling of goods for the com- 
pany 3 but he mult alfo keep diſtin accomprs, with re · 
pect to the partners, ſh: wing what ſhare each of them 
gives in, and what part of neat proceeds is due to them, 
and likewiſe what every one of them owes to the com- 
pany, or the company to them. Theſe things premiſed, 

1. We ſhall ſhew how a partner keeps the accompts 
which be has occafion for. Dov | | 

2. The way how a truſtee keeps the accompts of the 
company's affairs ia his own Es. 

3. The manner of keeping company-accompts in books, 
apart, that contain nothing elſe. | 


1. How a partner keeps the accompte he has occofron for. 
The Ledger-acesmpty deſcribed. | 


A merchant concerned as partner in a company, muſt 
keep the two Ledger-accomprs following ; ia which ob- 
ſerve, that A. B. repreſents the truſtee's name. 

1. A. B. my accompt in company, This accompt is 
Dr for your inputs, and proportion of all charges, and - 
Cr for your ſhare of neat proceeds. ogg 

2. A. B. my accompt proper. This js a, perſonal ac - 
compt, being charged and diſcharged exattly as ſuch, 
for 2 mutual debts and payments betwixt you and the 
truſtee ” 

Note 1. A. B. my accompt in ce ny, is a general 
title, that may repreſent __ or i ink of goods ; 
and that whether ia the truſtee's cuſtody, or by him feat 
to ſea, But different authory tile this accompt diffe- 


. rently, Some chuſe to expreſs it thus: Goods in the hand: , 


of A. I.; or panicularly, Bread slath in the hands of 


A. Y. If it be 4 ſex:ndventure, yon may aſe*the tile, 
If the company 
be 


A. J. my atcount of Voyage to 


(#C) O OX X 
be ſxed, the title mayſde taken from the commodity they 
deal in, as Accompt in Wine-company, accompt in Tobac- 
co-company, &c.; or from the place they trade to, as 
Accompt in Eafl- India cmpany, &c. 

Note >. Tultead of A. B. my accompt proper, ſome 
write A. B. my accompt-current ; ſome roo write 4 B. 
his accom}! current; and others title this accempt ſim- 
ply by the truſtee's name, But thœugh the titles of ac- 
compts are in ſome ſort arbitrary, or as the merchant 
pleaſes; yet it is ſuitable or congruous, that they _ 
in them ſome badge of diſtinction, ſhewing to what claſs 
of accomprs they belong. | 
Me vo proceed to a particular application of Dr and 
Cr in the caſes that moſt commonly occur on this head, 
which ſhall be confined to the two problems following. 


Prob. 1. Q. Debtor and Creditor applied. when you 
give in your ſhare ef ſhock to the truſtee. 


Caſe 1. Ir you give in juſt your own part; and that 
either, I. In money, or in goods preſently bought for 
ready money; or, 2. In goods preſenily bought ongime; 
or, 3. In goods alrcady entered in your books, enter 
A. B. my accompt in company Dr 

To Caſh, it you give in money, or pay for goods, 

Ott. 4. 
To Seller, if you buy goods on time, 
To Goods proper, it the goods were formerly your 
don. 

2. If you find both your own part and the truſtee's, 
enter Sundrie (viz. A. B. my accompt in campany, tor 
your on part, and . H. ny accompt proper, tor his 
part) Des. | 

To Ch, if you give in money, or pay for goods, 

To Seller, 1t you buy the goods on time, 

To Goods proper, 14 you give in goods ſermetly your 
owh, Od. . ( 

3. If the truſtee provide both your part and bis own, 
enter A. B. my accompt in cempany Dr to ditto my accompt 
proper. And when you pay bim, charge 4. B. my ac- 
compt proper De 10 Cab. But if he demand intereſt, 
make Sundries (vi. A. B. my accompt proper, for the debi, 
and Profit and Loſs, lor the intereit) Drs to Cash. 


Note l. Vere may be teveral other varieties nt. beſides thoſe men- 
floned; as, 1, When you rec in pars money, part goods prefently bought un 
Ame. 2. When you give pitt in money, part goods of your own. 3. When 
ou givo in good», part Reg on time, part your oon. 4 When vou give 
5 part money, part yoooe bought on thne, part gogds of your own, Inalt 
which caſcs, «mer A. 4. my grooms in S Dr to Sundries, as fullows. 
n. 


roh for the tum given 
vnn, [co deer, forvalue of the goods bought. 
2. To C . for the ſum given in, 


To Garods frofer, for their value. 
3. 0 Seller, tor value of the goods bought, 
[.-r0 (3994s roter, for their value. 
To Ch, forthe fun gen in, 
[7 deter, for vaine or the goods bought, - 
To Goats erer, fir their value, 

Not z. "The like varietics may be ſuppoſed in eſe 
which, the ben method is, rg wo enter 4. B. my a7 
Sun , as in the former note, for the whole value of the money, ang goods 

iven in; and then, in another entry, Charge 4. B. my cent eber to 

its my ont in company, for the wuſtce's part. And when the truitee 
N you tor his part, enter C Or to A. R. my gms froſer, Ot, 11, But 

be pay You alto imtert?t, make Cob Dr to undrics, wit. to 4. J. M accom/t 
g$roper, for the debit, and to Prom and L771, for the micrett. 


Prob 2 R. Debtor and Creditor applied, when goods 
in company are diſpoſed of, and you receive all or 
_part of your ſhare of neat preceeds, 


Caſe 1. If you have advice of ſales, and at the ſame 


2. In jJournalizing of 


nt in cam any Dr to 


F 
time receive your ſhare of neat proceeds; which may be 
either in money, bills, or goods; enter Caſh, Bills re- 
ceivable, or Goods received, Dr to A. B. my accompt in 
company, for value received, Cf. 9g. and 20. 
2. If you have only advice of ſales on time, without 
receiving any thing, enter A. B. my accompt proper D 
to ditis my accomft in company, tor your ſhare of neat 
proceeds due to you; and when you receive payment, 
charge Ca/h, Bills receivable, or Goods, Dr to A. B. 
my accompt proper, for value received But if the tru- 
ſtees had been obliged to allow abatement to the buyers, 
or had any of the debts outſtanding proved bad, then, in 
this caſe, if the accempt in company be yet open, enter 


' Sundries (viz Caſh, Bills receivable, &c. tor the ſum re- 


ceived, and, AJ. N my accompt in company, for your 
ſhare of the ſum abated or loſt) Drs to A. B. my ac- 
compt proper, If the accompt in company be balanced, 
charge Profit and Loſs Dr for your ſhare of the abate- 
ment, or of the loſs. 

3 If the goods are ſold, part for ready money, part 
on time, and thereupon you receive your ſhare of money 
received, enter Sundries (viz, Caſh, forthe ſum you re- 
crive, and A. B. my occompt proper, for your ſhare of 
ſales on time) Drs to A. B. my accompt in company, 

4 If part of the goods only are fold, you may put off 
the booking of it till further advice; unlels it be for ready 
money, of which you immediately receive your ſhare: in 
which caſe, enter Caſb Dr to A. J. my accompt in com- 
fany, for the ſum you receive. 

5. If you withdraw your ſbare of ſtock, or any part 


"of it, enter Caſh, or Goods withdrawn, Dr to A. B, 


my accompt in company, tor the ſum or value withdrawa. 
6. If after the goods are diſpoſed of, you take up only 
your ſhare of near gain, continuing your ſhare of flock as 
a fund for a new adventure, charge Cash Dr to Profit 
and Leſt, for the ſum received, and let the accompt in 
Company (ſtand as it is. 
NV. B. This is the ordinary cafe in ſxed companies. 


Nite 1. There may be other varieties in Co7for 1, & 2. befides thoſe wen- 
tioned, g. 1. You may receive, as your thare of next proceeds, part money, 
part b Il; and then Yun frizs are Drs, v2. C, and RV's recerrabre. ON. 9. 
2, You may receive part money, part goods; andihen the Dreare, C/, and 
Goods recerved, ON. 20. 3 You may reccive part bill, pert goods; and then 
tbc Drs are, l recoinatble, and Goods receryed, fe. may receive 
mpney, part bill, part goods; and then there will de three Drs, vis. C, 
Drl's . and — erved. ne hill 10 4 

N. B. it the perton on whom you gett ve an accompt our Le 
er, make him br, and not Bills — # 


2. How a trufice keeps the company's acoompis in his own 
. books. 


The Ledger-acompt: deſcribed. 


A Truſtee who keeps the company's accompts in his 
own books, has occakon for the three Lidger-accompts 
following, in which A. B. repreſents your partner's na ne. 

1. Go:ds in company with A. B. or Sales in compa- 
ny with A. B. or particalaily Sugar in company with 
A. B. This accompt is debited for the value of the goods 
brought into company, for all charges, and your com- 
miſhon: it is credited as you diſpoſe of the goods, in the 
ſame manner as if the goods were your own. 

2. A. B. his accompt in company. This is credited 
for your partner's imputs, his ſhare of charges, and pro- 
portion of acat gain at cloſe: it is debited for his ſhare of 

ncat 
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-neat. proceeds, and his proportton of loſs, if any, when 


-the company-accompts are finiſhed. : . 
3. 1 B. his accompt proper. This is a perſonal 


* accompt, which is debited and credited for dhe matual 


| debts contracted and payments made betwixt you an 
partners. Los. We ers 
Nite 1. If the company deal in foreign trade yon who 
manape as truſtee will have occaſion for other atcompts, 
viz. Pace in company, Facher our aerompt eunrent, Oc. 
all which are uſed the ſame way as theit parallels in 
proper foreign trade, a 
Note 2. As you mult keep an accompt in company, 
and an accompt proper, for each partner; ſo, if theſe be 
compared with the accompts of the like dame kept by the 
partners, they will be found exactly the reverſe of one 
another; that is, the Dr fide of the accomprs kept by 
you will be the ſame with the Cr fide of thoſe kept by 
partners: and on the other hand, the Cr ſide of the ſor - 
mer will be exactly the Dr ſide of the latter. 
Note 3. Inſtead of the title . B bi, accompt pro- 
per, a great many uſe A. B. his accempt current. And 
it muſt be owned the merchant is at liberty to do in this 
as be inclin*s ; it comes to the ſame thing in the iſſue, 
only the one title is more diſtinctive than the other. 


Prob 1. S. Dr and Cr applied, when goods are brought 
; ' into company. 


Caſe 1. If the goods are bought, (which is either from 
you the truſtee, or from a partner, or from a neutral 
perſon, ) enter twice; viz. /, Goods in company Dr 
To Coed. proper, if bought of yourſelf, for value of 
To Partner's accompt 77 r,if of a per the goods 
To Cath, or Seller, if of a neutral perſon, ) bought. 

2dly, Charge each partner bis accompt- proper Dr to 
ditto bi accompt in company, for his part of the purchaſe 
Oct. 26. Nov. 22. | 


Note. When you pay a neutral perſon for goods hought on time, charge the 
id Perſon Dr to Cath ; and there is no ſecond entry 0. 27, Now. 25, But 
if he allow you d\ſrount or abatement, enter twice ; namely, 1. el Dr to 
Sundries, viz. to C. for the ſum paid, and to Goods in company. tor the ſum 


diſcounted or abated. 2. Each partner's 1:04 in company Dr tp ditto bis ac- 


compr-frober, for his ſhare of the ſum diſcounted or ab ted. 
Caſe 2. If each partner bring in guſt his own part of 
goods to company, enter once z viz. 
' . Goods in company Dr to Sundrier, viz. 
To (Goods proper, for value of your ſhare, | 
To each Partner his accompti in company, for va- 


lue of their ſhares, | 

me 1. "Fhis is thorter than to enter as if the goods were bought, though 
that way would do be right, and rrove the Pale in cock. 

Note 2, Enteralfn as above, if the hartnete give in each his own part in money, 
with which you buy goods; of, wich is the fame thing, it wor buy ing of the 

to car partner intanel\ pay yown his pert of the price, only W. and 
not (Goofs Provey, will be Cr for Your gen part. ON! 22. 

Note d Bur it vou inſt ntly book the money tete ved from the partners, en- 
ter C Dr 10 fun eig, vis. t4 exc b partner's ar noyaniravy. And when 
you by the goods, charge Goods in combany Dr to c . their valuc; and 

there is no ſecond entry. 
* 

Caje 3. It you or partner pay charges on goods bruught 
into company, as carriage, inſurance, &c this augmedts 
the colt, and mu't be entered as the colt, namely, iff, 
Goods in campeany Dr : | 

To Carb, if pal by you, 0 25 Nov 1. 
To Partner, his acconpt proper, it paid by him. 
2dly, Each partu r % accom pt pripur DO! io ditto bis 


«ccompt in company, for his ſhare. ot the laid charges, 


n 9 


Prob. 2. T. Debtor and Creditor af//ied, when geode 
in company/are diſpoſed of. Fa 
casa II goods iv compaypare. ſold, (yhich is either 


to you che truſtee, or to a, partner, or to a neutral per- 
ſon,) a double entry is neceilary ;_ pig. . 

Goods profer, if ſold to yourlelf, 

» \Partzer's accompt-proper, if to him on time, >. Dr 
= "Cath, or Bayer, if to a neutral perſon, 
Jo Goods, in company, for their value in the ale. 
2dly, Each partaer &is accompt in company Dr to ditto 
his accompt proper, for his ſhare of the ſale. Gf. 29. 
NVev. 1. and 30. Dec. 2. 18. and 28. | 

Nr t. "The catrics are the fame when yourecelve fieightfor z ſhip in com + 

y. OF. . "Dev. 27. co 

Note 2. When you receive payment for goods in company formerly fold to 
a neutral perſon, charge ( Dr to the Buyer an there is no fecon@ carry. 
Now. t. Bec 4% Bultiiypug/tow diſcount of abatciuent to the buyers, « 
double entry is necetary namety, Uf. Sundries (win, U. for the tum ve 

: ceived, and Gee «ts 21h com g. for the ſun diſcounted or abated Drs tw) be 
Buyer ; zd, Each partner r accom? arofer Dr to dite Bi grcompr in commu 
ny, for his part et the didnt or abatement. Ner. 20. 

Nate z. I gad in com at be damage, deftroycd, or left, enter tun- 
rien g. cach partner 1; ce fer, ſot their reſpective hurts of the 
2 Frau nd C, your own (hare) Drs to Goods in com- 

Caſe 2: Tf goods in company are diſpoſed of in barter, 
for other goods of the ſame value brought into-it, charge 
Goods in company received Dr to Goods in company dek- 
vered t: and there is no ſecond entry. Dec 4. 

Note 1. If the goods to be received and delivered be of 
different values, a double entry will be neceſſary: As, 
ſuppoſe a truſtee engaged m company with 4. B each 4, 
ſhould deliver 80 J. worth of broad cloth, in company, 
for tobacco to the value of 100 J.; in this caſe he enters 
twice: rf}, Tobacco in company Dr to Sundries, viz. to 
Broed cloth in company, 801. and to Caſh, or Dealer, 
20 J.; 2dly, A. B. his accompt proper Dr to derte his a- 

cent in company, 10 l. for his ſhare of the money now 
laid, out or due to Dealer. Again, invert the ſuppolition, 
and admit, that he delivers broad cloath in company to 
the value of 100 J. and recrives 80 J. worth of tobacco, 
the reſt in money, or due by his dealer; in this caſe he 
enters alſo twice: f, Sundryes (viz, Fibaceo in compa» 
ny. Bo J. and Carb, or Dealer, 20 1.) Drs to Broad 
cloth in company ; 24% A. B. his accompt in company 
Dr to dite his gctbmpy proper, 10 J. his part of money 
received, or dye by Dealer.” 

Nite 2, If you barter goods in company, for others 
which you take to yourſelf, enter alſo twice: 1/, Goods 

rper received Dr to Goods in e delivered; 247. 

ach partaer's ac<o/apt in cempam Dr to ditts bis accompe 
preper, for his part of tale In like manner it you bar- 
ter goods of your-own, for others which you bring into 
company, enter twice: viz. ,. Goods in company re- 
ceived Dr io GoMidy proper delivered; 24%, Each partner 
his accompt proper Dr to ditto bis accent in tompany, 
for his port of putchaſfe, | 

Caſe z. If you or partner | withdrew Juſt your or his 
expert of goods in company remaining unlold, enter 
once, vis, | oy, 

Gordy prever, if withirwen by "you, 

Partners 4c mpt vn Fa mpany, toy him | r 

To 99.1 in company, tor their value in company. 
Dec. 24. $4 


(D) . 

Nat: 1. ved or pottner withdraw more or leſa than vour ot bis exact 

, you mutt account the goods ſal), and enter at in ca/7 1. 

Note 2. When foods incompany are all fold, br partſold, andthereftavith- 
drawn, ſo that all are diſpoſed of, make a flauble Fournal entry; wit. uf, 
Goods in company Dr to Sundries, wit. to Caſh, or Charges of merchandize, 
for any eh-rges not yet bogakey), ſuch as<ccllar-rent, &c, and to Proft and 
Lt for your wn commilion, or for inteteſt of money advanced by you. 
21ly, Each partner bis accompre-proper Dr wo dine bis accomjt in company, for 
His part of the whale, Mu. 1. : ; 

KN. B. This is alfo to be done, if it be a voyage in company. 


Prob. 3. U. Debtor and Creditor applied in payments 
; betwixt truſtee and partners. © : 
Caſe 1. If you the, truſtee receive payment of partner 

in money, charge Cas] Dr to partner his accompt-proper, 

for the ſum received, Ot. 27. Nov. 25. 

2. If partner give you his bill on E. F. charge Cash. 
or Bills receivable, or E F. Dr to partner his accompt 
proper. forvalue of the bill, 

3. If you draw on partner, charge Cash, or. E. F, 
viz. the man you d*'iv+; the bill to, Dr to partner 41s 
accompt pooper,' for value of the bill. 

4. If you pay. partner in money, charge partner hz ac+ 
compr-proper Dr to Cash, for the ſum paid. Nov. 4. 
and 17. | 

5. If you give partner your bill on E. F. charge part- 
ner his accompt proper Dr to E. F. for value of the bill. 

6. If partner draw on you, charge partoer Hi accompt 
proper Dr to Cash, if you pay at ſight ; if not, to Bills 
. payable. - 

J. If, in adjuſting ſhares io company, one partner pay 

into another, charge partner receiver bi accompt proper 

Dr to partner payer /i accompt proper, tor the 

Nov. 27. and 25. 10 5 7 

NM. B. The entry is the ſame, if you draw a bill upon 
one partner payable to another, 

8. It partner make payment to E. F. of a debt due 
by the company, charge E. F. De (o partner 445, accompt 
preper. Nep. 25. 0 1 1 

Prob. 44 V. D:btor and Cteditor applied, whenthe 
; Company ſend goods to ſea. hy 
Caſe 1. If the goods ſent go ee pee been formerly 


brought jars, company, abd and already entereck in the 


books, upon ſhipping ke A ddubfe entry; ,, 
N Ve = in 225 fo p. 46 Sid Viz. 
To Goods in company, fort eir valde, EL 
To Caſb, for charges, as cuſtom, inſurance, Cc. 
2dly, Each partner his acconipt-priper Dr to ditto his 
ac comp in company, for his ſhare of charges only, | 


te. I partuer pay the charges, the Voyage is charged Dr, nut tv ca, but 
— LY on — 


Caſe 2. If che goody ſent to ſea are preſently bought, 
(which is either from you, from a partner, or fronia neu- 
iral p:rſon), enter alſo twice bi es, _— 

Voyage in company to Dr to Sundrijet, viz. 
9257. proper, if bought of _ 


em off 


* 


To 4 Partner hi: accompt- proper. if of i partner, 
Caſh, or Seller, if of a neuttal perſon ; 


{ Partner his accompt-proper, if by bim. 
adly, Each partner his, occompt-proper Dr to ditto bis ac- 


compt in company, for his part of the whole. 


Note. leich partner find juſt his own part of gonde fort to fra, you may 
entor thus: If, Voyage in company % Dt to Sundrics, ,. To Gouds fro» 
fer, for you; kinite; tw cach partnct by accent in compory, for their tetpec- 


a 0 
To 17255 ſor charges, if paid by you, | 


theirgeh 
goods er 


EI. 


tive ſhares; to-Ca/b, for c 


on, gals — „ noromte- 
froper. \f paid by him,” z, Tach ener Ne reer Dr to ditto 
acc rom dy, far his vat an — n ditto Bis 


Note 2. But if each partnet᷑ bring in ſuch goods as t | have proper for ti 
intenusdwoyige. without regard to their ju propor on ef ſelv. = 


adjuftt t Maher wi 
bought, and Site  IO2STe 9c, bet way 46, 30 Fouliger the goods 36 
oyage in company to- Dr to Sundries, viz. 
"= — partner his accompt-froper, for value of the goods brought ia by 
To G. Profer, for value of thoſe.given in by you: 
1 5 . ? 7 © j 
To Cath, for ghar if 
Ter e, e, ch 
=24ly Each r bis accomprrprofer Br * Ae bis accom/t in rompagy, for 
ive thares of the cargo and Chhirges, and not tor the value of the 
Tn by them. Faw. 17. | 
Gaſe 3 If you or partner commiſſion your or his fac- 
tor, to (hip off goods to company's factor; upon recei- 
ving the invoice, enter twice; 1%, f a 


Layege in company to Dr | 
Factor my accompt-current, if commiſkoa- 
To 4 edby you. 


OS Partner his accompt-preper, if by him. 
muy, Each parther h accempt-proper Dr te ditts his ac- 
compt in company, for his part of the whole. 


Prob. 5 X. Debtor aud Creditor applied, upon advice 
M* 07,1 from company's ſactor. 8 
Caſe 1. Ir you receive per advice from factor the ac- 


comp t of ſales, enter twice; viz. 1ft, Faller tur #ccompr- 
current Dr to Voyage in company, forthe amount of neat 
proceeds. 2d4ly, Each partner 41 accempt in cempany 
Dr to ditto his accompt-proper, for his ſhare of the whole. 

Caſe 2. Ir factor in Jamaica adviſe you, that becauſe 


o 


he could not diſpoſe of the goods to advantage, he has, 


according to orders, ſhipped them off to your factor at 
Caralina, enter twice; namely, . '/»yage in company 
1% Carelina Dr to Sundries, viz. to Voyage in company 
to Jamaica, far value of the cargo out ward, and to Fac- 


ter al famaica our accompt-current, for new charges paid 


by him. 20%, Each partner hr accompt-proper, De to 
Aitto bis. accompl in company, for his ſtrate of new charges. 
Caſe 3. If che cargo outward be luſt at ſea, there are 
three vurietieg. 1. If none of the goods be inſured, enter 
Sundries = each partner bis accompt in company, for 
his part of the loſs, 2nd Profit and Le., for yaur own 
part) Drs to Voyage in company ; and no ſecond entry. 
2. If the goods be dll inſured, enter twice; wiz, * 
Charge the Inſarers, or Cofh if you get preſent payment, 
Dr wo Jeane in company. 2dly, Charge each partner 
his accompt in . Dr to ditto his accompr-froper, 
for his ſhare of rhe ſum received from, or due by the In- 
furers, g. If only part of the goods be inſured, enter 
alſo. rwice ; uf, Sundries ( viz. Inſurers, or Caſh, for 
the value inſured ;- each partner Hi accempt in company, 
for his ſhare of the loſs ; and Profir and Leſs, fur your 
own ſhare) Drs to Voyage in company, adh. Each part- 
ner his accompt in company Dr to ditto his acer ro- 
per, bor his ſhare of the ſum recerwed from, or due by the 
inſurers,” + + | | W 

Prob. 6. I. Debtot and Cteditor applied; whenrerurns 

aer or eee 
Caſt 1. Ir you receive returns in goods, enter twice; 
namely, /, gaga in company received Dr to Sundries, 
viz. to Fadtor our accompl-current, ot to | Hage in com- 
Fah. 
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parry, if not yet diſcharged, for value of goods; andto Cath, 


for charges here, if paid by you, or to partner hir:@crompt». 


r to dilto his accompt in company, for his ſtiare 
charges. A. 
Caſe 2. If you have return ia bills, enter once namely, 
Cath, if rewitted to you., and paid at fight, 
Bills receivable, if remitted to you at ufaney, > Dr 
Partner his accompt proper, if remitted to hum, 5 
To Factor our accompt current, for value of the bill. 
Caſe 3. If you or partner remit a bill to the factor, 
emer once, viz. Factor our accompt current Dr 
To Cath, or the Drawer, if remitted by you, } for valve 
To Partner his accompt proper, if by bim, & ofthe bill. 


Prob. . Z. Debtor and Creditor applied in admilt ing 
a new partner. vo 

Tut catries to be made in admitting anew not 
being reducible to diſtinct caſes, we nal — the 
matter by a particular example. Suppoſe then yourſelf, 
as truſtee. already in company with one partner A. each 
ane half, for 200 J. and that you agree with J. 8 ad- 
mit him as à third partner, upon his paying in 100 J. as 
his 3 mg ſtock; upon this 2 — the entties 
to be made ate a3 follows. | 

1/1, You may eicher Jet the png of Goods in com- 
pany ſtand as it is, till the goods are fold, or balance it, 
dy charging Gacds in 7 with A. and B. Dr to 

aod in company with A. 

2dly, Charoe f. bis accompt in 10 7 Dr to / 
his accompt. proper, 580 J. for his one half of the ſale to N. 

adh. If B. preſently pay in his ſhare of ſtock. there 
are three varieties. 77 If be pay the whale to you, 
charge Caſh Dr to B. his accompt in company, 100 /. 
2dly, If he pay the whole to 4. charge A. hir accompt 


oper, if by him). 2dly, Each partner bis accompt-griper, 
D of laid 


-eroper Dr 10 f. bis accompt in company, 100. l. 3diy, 


If be pay one half to you, and the other tp A. charge 
Sundries (viz. Caſh, 50 J. paid in to you, and A. his 
accompt proper, 50 J. paid to him) Drs to B. his ac- 
compt in company. ee Tar ink? Mae | nd 
4ibly, If B. do not pay in his ſhare of Nock preſently, 
then charge J. bis accompt proper Dr to itte bir ac- 
compt in compazy, 100 1. ; and when he pays, diſcharge 
bir accampt proper, as above. mung 
5 III. O/ be LI De. 

Tun Ledger is the principal” book, »wheveio all the ſe- 
veral articles of each particular accampt, that lie ſeat 
tered in the other books according to their dates, are 
collected and placed together, in ſpaces allotted for tem, 


in ſach manner, that the oppoſite parts of every accompr 
are ſer directly fronting one another, on oppoſite tides of 


the ſame foho. | 


The Ledger is the chief vo po wn boak of accomps, 
as being that which immediately anſwers the end of hook 
keeping. For, .as bas been already obſerved, the Jour- 
nal is only prepararory or introductory to the Ledger; 
and the Waſte. bock contains only the matter of accompts, 
without either the form or order 5 Whereas the Ledger 


has all the perfection of form and orter aimed at in book- 


keeping, affording a ready anſwer to all the 'demands of 
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the inquiſitive merchant; and is therefore juſtly eſteemed 
the principal book of the three, Ir is called the Ledger, 
(an Italian word that fignifies art or dexterity), becauſe 
ia it the artificial part of book keeping {chiefly appears. 
The Ledger, in oppoſition to the ſcattered orcer of 
things inthe Waſte-book, has all the particular articles 
of cach accompt collected and placed together; and that 
in ſuch a manner, as to have the oppolite articles ſepa- 
rated, and fer fronting one another on oppoſite ſides 
of the fame folio. - Thus, the oppoſite articles of the 
Caſh · accompt are, the ſums of money received, and the 
ſums laid out; which accordingly ſtand, the former on 
the Dr fide, and the latter on the Cr fide of the fame 
folio.” Again, in an accompt of goods, the prime coſt 
and charges go to the Dr fide, and the ſales to the Cr 
lide ; by comparing of which, appears the gam ar loſs : 
and fo in other accompty;. 

The Ledger folios are divided into ſpaces, ſor con- 
taining the zccompts ; on the head of which» are written 
the titles of the ateomprs; marked Dr on the left-hand 
page, and Cr on the right: B-low which ſtand the ar- 
ticles, with the word Ts prefixed to the De fide, ard the 
word By on the Cr fide, | Upon the margin are-recorded 
the dates of the 'ariitles, in columas allotted for that pur- 
poſe. The money-columns'are the ſame as ia the other 
books. Before them (ſtands the folio column, Which con- 
tains figures directing to the folio where the corteſpon- 
dent Ledger-entry of each anticle is made; for every 
thing is twice entered in the Ledger, viz. on the Dr 
lide of one accompt, and again upon the Cr fide of ſome 
other tecbmpt; ſo that . figures mutually refer from 
the one to the other, and are of uſe in examining the 
Ledger. o Annen aum ane Is 

Tor the ready foding any atcompt in the Ledger, it 
has an alphabet, or index, wherein are written the titles 
_ accompts, with the number of the ſolios where they 

and. «S\ <1 oa at a | 

' Nete. If th 80 N. ce vn $ be nu + I, 2, 3, 
Sc, AN | eh ea may be — 

red is the Folo-coſumn,and Ip8cx, "9d wfed "inſtead 
ol the. ſolio hgures, "We bave bembered the accomprs 
of the following Ledger, but have” not mode this ofe of 
them ; odr dekgn being only to tefer, by meant of them, 
to the Ledger-accompts as oecaFon requires. L 


How the Ledger is filled up front ale Fournol, 


+, To tranſport immediately from the Waſte-book to the 
Ledger, would, 33 has been forme fly obfet bed, be « com- 
plex taſk, and require oo grear' a'meaſtire of thooghr 
attention; but the former” being Feſt reduced to a 
onreal, the aransſerring from it to the Ledger becomes 
caſy, and may de performed by thi ſollox ing 


eg 4417%.c 6 RY Us E 8.5 4 


1. Tr to the Index, god ſee whether the debtor of 
the Journal poſt to be tranſported be written there: If it 
be not, inſert it under its proper letter, with the rumbet 
of the folio to which it is to be Gartied,, | 

2. Upon the folio, and ia the head of rhe ſpace allor- 
ted ſor the actormpe, Write rhe tile ia large text letter 
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for ornament, making it Dr on the left fide of the folio, 
and Cr on the right. | 

3. Record the date in the columns on the margin of 
the Dr fide, and write the Cr with the word To pre- 


lixed to it, immediately below the title, or other articles 
tormerly poſted ; and complete the entry in one line, « 4 


giving a ſhort hint of the nature and terms of the tra 
action, carrying the ſum to the money-columns; and in- 
tert the quantity, if it be an accompt of goods, Ge. in 
the inner columns, and the referring figure in the ſolio- 
column. 5 

4. Turn next to the creditor of the Journal poſt, and 
proceed in the ſame manner with it, both in the Index 
and Ledger; with this difference only, that the entry is 
to be made upon the Cr fide, and the word By preſixed 
ro it. 

5. The poſt being thus entered in the Ledger, return 
to the Journal, and, on the margin, mark the folios of 
the accompts, writing the folio of the Dr above, and the 
folio of the Cr below, a ſmall line drawn between them, 
thus, 4. Theſe marginal numbers in the Journal are a 
kind of Index to the Ledger, and are of uſe in examiniog 
the books, and on other occaſions. 

6. Ia opening the accompts in the Ledger, follow the 
order of the Journal; that is, beginning with the firſt 
Journal poſt, allow the firſt ſpace ia the Ledger for the 
Dr of it, the next for the Cr, the third for the Dr of the 
following polt, if it be not the ſame with ſome of thoſe 
already opened; and ſo on till the whole Jonrnal be 
tranſported. 

The above ſix rules are formed for ſimple poſts, where 
there is but one Dr and one Cr; but may eaſily be ap- 
plied to complex ones: e. g. In poſts where only one of 
the terms is complex, the ſimple term is entered Dr to, 
or Cr by Sundries, or Sundry-accompts, referring to the 
Journal for particulars. And the fingle Drs or Crs of 
the complex term, are each of them, in their reſpective 
accompts, entered Dr to, or Cr by the ſimple term. A- 
gain, in poſts where both terms are complex, each parti- 
cular Dr and Cr are entered Dr to, or Cr by, Sundry ac- 
compts, with a reference to the journal, as before. And 
here obſerve, that an article of Sundry-accompts has no 
referring figure in the folio-column, becauſe it refers to 
ſeveral accompts: But this defe is ſupplied by the mar- 
ginal numbers of the Journal, which muſt ſtil] be con- 
ſulted before the particulars of the indefinite article can be 
be known, 


Hoo to tranſpoſe an account from one folio to 
| anot her, 


Warn the ſpace allotted for an accompt proves too 
little: that is, when either the Dr or Cr ſide, or both, 
are ſo charged and filled with articles, that they can hold 
no more ; the accompt mult be tranſpoſed to a new ſpace: 
Which may be done by one or other of the methods ſol- 
lowing, - 

1. In all-accompts that have inner columns for the 
quantities, ſuch as Accompt of goods, Sc. add up both 


E 


the Dr and Cr ſides, and charge the new accompt Dr to the 
old, for the total of the Dr fide; and make the old ac- 
compt D to the new, for the total of the Cr ſide, Thus 
the old accompt will be evened ; that is, the ſums and 
quantities on both ſides will be equal; and the new ac- 
compt will exhibit the ſame ſams and quantities on its 
Dr and Cr fides, that the old did, before it was tran(- 


2. Ia accompts that have no inner columns, ſuch as 
. Perſonal accompts, Caſh-accompt, Profit and Loſs, &c. 
vhere the difference betwixt the two ſides is only conſi- 
dered, it is ſufficient, after adding up both ſides, as be- 
fore, to carry the balance or difference only to the new 


. accompt, by making it Dr to the old, for the ſaid ba- 


lance, if the Dr fide of the old be heavieſt; but if the 
Cr ſide be heavieſt, then charge the old accompt Dr to 
the new. See Ne 1. and 61. 7a, EIS. 
Note. The aumber of the folio on which the new ac- 
compt is opened, mult be inſerted in the Index, aad alſo 
in the folio-column of the old accompt; and again, the 
folio-number of the old muſt be written in the folio-co- 
lumn of the new ; that the accomptant may readily turn 
from the one to the other, as occaſion requires. 


How the Books are examined. 


An accomptant ſhould be at all imaginable pains in 
filling up the books, to make them exact and correct: 
But as errors mult happen, the examination of the books 
after they are written up becomes abſolutely neceſſary. 

1. The Walte-book being the firſt and fundamental 
book, the only means left for diſcovering errors in it, are, 
a Careful reading of it, and comparing it with the ac- 
comptant's memory, or the Book of letters, or Letters 
of correſpondents, Bills, Invoices, &c. ; or perhaps ſome 
accident or circumſtance may happen to. bring things to 
remembrance. And this, with caſting up the ſums of 
money anew, is all that can be done, 

2. In reviſing the Journal, compare each poſt with the 
Waſte- book, to ſee if the ſums of money be right, and 
whether the narrative or reaſon of the entry be jultly ex- 
preſſed, Next, Conſider whether the true Dr agd Cr 
are aſſigned; and, after having thus narrowly examined 
the polts, and cor rected what happens to be 8 re- 
turn to the Waſte-book, and, on the margin oppoſite to 
the reviſed poſt, make a daſh with the pen, thus, /, to 
ſignify that the Journal has been compared with it, and 
found right. 

3. The Ledger is reviſed or examined, by comparing 
it with the Journal. in the manner following. Tak the 
Journal, and, beginning with rhe firit poſt, turn (is the 
marginal numbers direct) to the folio of the Ledger where 
the Dr of the ſaid poſt ſtands, and ſee whether i: be duly 
entered: And, upon finding it right, retro to the Jour- 
nal, and affix to the marginal number of the ſaid Dr a 
dot dr point, thus L. J. to ſhew that it has been examined, 
Next, Turn to the folio where the Cr is poſted, and, 
upon finding it right, or after corre ling it it wrong, 
return to the Journal, and affix a dot to its 1 

gute 
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terms Debtor and Creditor, becauſe their common ac- 
ceptation comes nearer to the thing here meant, than any 
other they could think on. By means of theſe terms, 
the two parts, in any caſe of the Waſte- book, when, polt- 
ed to the Journal, are denominated, the one the Deb/or, 
and the other the Creditor, of that poſt. And hen 
carried from thence to the Ledger, the Debtor, or 
Debtor part is entered upon the leit fide (hence called 
the Nebtor:fide ) of its own accompt, where it is char- 
ged Debtor to the Creditor part. Again, the Creditor, 
or Creditor part, is poſted to the right ſide, or Credi- 
tor - ſide of its accompt, and made Creditor by the Debter 
fart. Hence Italian book keeping is ſaid to be a me- 
thod of keeping accompts by double entry, becauſe every 
ſingle cafe of the Walte-book requires at leaſt two entries 
in the Ledger, viz. one for the Debtor, and another for 
the Creditor, 

We ſhall illuſtrate what has been ſaid by two examples. 
Firſt, Suppole a merchant buys a pipe of wine for ready 
money, the two parts in this caſe are, the wine received, 
and the money delivered for it, which are charaQteriſed 
by the terms Debtor and Creditor in the Journal poſt 
thus: Wine Dr to Caſh; where the meaning is, (though 
to expreſs it ſo is needleſs), that as Ii ine is Dr to Caſh, ſo 
Ga/h is Cr by Wine. And accordingly, when carried to 
the Ledger, the Wine-accompt is charged Dr to Caſh, 
and the Caſh-accompt is made Cr by Hine. Again, 
2dly, Admit the merchant ſells this pipe of wine for pre- 
ſent money, in this caſe the two parts are the ſame as 
before; but when clothed with Debtor and Creditor, 
will ſtand inverted thus: C:/ Dr to Hine. And ac- 
cordingly, in the Ledger, the Caſh-accompt is charged 
Dr to Wine, and the Mine- accamps gets credit by 7 
From all which it is evident, the terms Debtor and Cre- 
ditor are nothing elſe but marks or characteriſtics ſtamped 
upon the different parts of tranſactions in the Journal, 
expreſſing the relation of thele parts to one another, and 
ſhewing to which (ide of their reſpective accompts in the 
Ledger they are to be carried. 


III. Of the LEDGER. 


The Ledger is the principal book, wherein all the ſe- 
veral articles of each particular accompt, thay lie ſcat- 
tered in the other books according to their dates, are 
collected and placed together, in ſpaces alloued for them, 
in ſuch manner, that the oppoſite parts of every accompt 
are ſer directly fronting one another, on oppoſite ſides of 
the ſame ſolio. 

The Ledger is the chief or principal book of accampts, 
as being that which immediately anſwers the end of book- 
keeping, For, as has been already obſerved, the Jour- 
nal is only preparatory ot introductory to the Ledger; 
and the Walte-book contains only the matter of accompts, 
without cither the form or order; whereas the Ledger 
has all the perfection of form and order aimed at in book- 
keeping, affording a ready anſwer to all the demands of 
the inquiſitive merchant ; and is therefore juſtly eſteemed 
the principal book of the three. It is called the Ledger, 


(an Italic word that ſignifies ar7 or dexterity }, becauſe 
in it the artificial part of buok-keeging Chucky appears, 
Vor. I. 
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The Ledger, in oppoſition to the ſcatteted order of 
things in the Waſte book, has all the particular acnicls 
of each accompt collected and placed together; and that 
in ſuch a manaer, as to have the —.— articles ſepa- 
rated, and ſet {fronting one another on oppoſte ſides 
of the ſame folio. Thus, the oppoſite articles of the 
Caſh · accompt are, the ſums of money received, and the 
ſums laid out; which acordingly ſtand, the former on 
the Dr fide, and the latter on the Cr fide of the ſame 
folio. Again, in an accompt of goods, the prime coſt 
and charges go to the Dr fide, and the ſales to the Cr 
ſide z by comparing of which, appears the gain or lofs ; 
and fo in other accompts. 

The Ledger folios are divided into ſpaces, for con- 
taining the accompts; on the head of which are written 
the titles of the accompts, marked Dy on the left hand 
page, and Cr on the right: Below which ſtand the ar- 
ticles, with the word Ts prefixed to the Dr lide, and the 
word By on the Cr ſide, Upon the margin are recorded 
the dates of the articles, in columns allotted for that pur- 

ſe. The money-columns are the ſame as in the other 

ks. Before them ſtands the foliov-column, which con- 
tains figures directing to the folio where the correſpon- 
dent Ledger-entry of each article is made; for every 
thing is twice entered in the Ledger, viz. on the Dr 
fide of one accompt, and again, updn the Cr ſide of ſome 
other accompt ; ſo that theſe figures mutually refer from 
the one to the other, and are of uſe in examining the 
Ledger. | 

For the ready finding any accompt in the Ledger, it 
has an alphabet, or index, wherein are written the titles 
K . accompts, with the number of the folios where they 

and. 

Nate, If the Ledger · accompts be numbered, 1, 2, 2, 
Sc. according to their order ; theſe numbers may be in- 
ſerted in the Foliv-column and Index, and uſed jnſtcad 
ol the folio. figures, We have numbered the accompts 
of the following Ledger, but have not made this uſe of 
them; our deſign being only to refer, by means of them, 
to the Ledger-accompts as occalion requires. 


How ihe Ledger is: filled up, from the Fournal. 


To. tranſport immeqiately from the Waſte-book to the 
Ledger, would, as has been formerly obſerved, be a com- 
plex taſk, and require too great a meaſure of thought 
and attention; but the former being firſt reduced to a 
Journal, the transferring from it to the Ledger becomes 
caſy, and may be performed by the following 


RiU L. E S. 


1 Toa to the Index, and ſee whether the debtor of 
the Journal poſt to be tranſpurted be ritten there: If it 
be not, inſert it under its proper letter, with the number 
of the folio to which it is to be carried, 

2. Upon the folio, and in the head of the ſpace allot - 
ted for the accompt, write the title in a large text-letter 
for ornament, marking it Dr on the left ſide of the folio, 
and Cr on the right. 

3. Record the date in the columns on the margin of 
the Dr lide, and write the * with the werd To pre: 

7 x 
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fixed to it, immediately below the title, or other articles 
formerly poſted ; and complete the entry in one line, b 
giving a ſhort hint of the nature and terms of the tranſ- 
action, carrying the ſum to the money- columns; and in- 
fert the quantity, if it be an accompt of goods, Sc. in 
the inner columns, and the referring figure in the tolio- 
column, 

4+ Turn next to the creditor of the Journal poſt, and 
proceed in the ſame manner with it, buth in the Index 
and Ledper ; with this difference only, that the entry is 
to be made upon the Cr ſide, and the word By prefixed 
to it. 

5. The poſt being thus entered in the Ledger, return 
to the Journal, and, on the margin, mark the folios of 
the accompts, writing the folio of the Dr above, and the 
folio of the Cr below, a ſmall line drawn between them, 
thus, 2. Theſe marginal numbers in the Journal are a 
kind of Index to the Ledger, and are of uſe in examining 
the books, and on other occaſions. 

6. In opening the accomprs in the Ledger, follow the 
order of the Journal; that is, beginning with the firſt 
Journal poſt, allow the firſt ſpace in the Ledger for the 
Dr of it, the next for the Cr, the third for the Dr of the 
following poſt, if it be not the ſame with ſome of 
thoſe already opened; and ſo on till the whole Journal 
be tranſported. 

The above ſix rules are formed for ſimple poſts, where 
there is but one Dr and one Cr; but may eaſily be ap- 
plied to complex ones: c. g. In poſts where only one of 
the terms is complex, the 1 term is entered Dr to, 
or Cr by Sundrics, or Sundry-accompts, referring to the 
Journal for particulars. And the ſingle Drs or Crs of 
the complex term, are each of them, in their reſpective 
accompts, entered Dr to, or Cr by the ſimple term. A- 
gain, in poſts where both terms are complex, each parti- 
cular Dr and Cr are entered Dr to, or Cr by Sundry- 
accompts, with a reference to the Journal, as before. And 
| here obſerve, that an article of Sundry-accompts has no 
referring figure in the folio-column, becauſe it refers to 
ſeveral accompts: But this defect is ſupplied by the mar- 
ginal numbers of the Journal, which mult (tit! be con- 


ulted before-the particulars of the indefinite article can 
be known. 


How to tranſpoſe an accompt from one folio to 
another. 


Wur n the ſpace allotted for an accompt proves too 
little; that 48, when either the Dr or Cr 304 or both, 
are ſo charged and filled- with articles, that they can hold 
no more; the accompt mult be tranſpoſed to a new ſpace : 
Which may be done by one or other of the methods fol- 
lowing. 

1. In all accompts that have inner columns for the 
quantities, ſuch as Accompt of goods, G&c. add up both 
the Dr and Cr ſides, and charge the new accompt Dr to the 
old, for the total of the Dr ſide; and make the old ac- 
compt Dr to the new, for the total. of the Cr fide, Thus 
the old accompt will be evened ; that is, the ſums and 
quantities on both ſides will be equal; and the new ac- 
comp: wall exhibit the ſame ſums and quantities og its Dr 
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and Cr ſides, that the old did, before it was 23 | 

2. In accompts that have no inner columns, ſuch as 
Perſonal accompts, Caſh-accompt,” Profit and Loſs, &c. 
where the difference betwixt the two ſides is only conſi- 
dered, it is ſufficient, after adding up both ſides, as be- 
fore, to carry the balance or difference only to the new 
accompt, by making it Dr to the old, for the ſaid ba- 
lance, if the Dr fide of the old be heavieſt; but if the 
Cr ſide be heavieſt, then charge the old accompt Dr to 
the new. See N 1. and 61. 

Note. The number of the folio on which the new ac- 
compt is opened, mult be inſerted in the Index, and alſo 
in the folio-column of the old accompt ; and again, the 
folio-number of the old muſt be written in the folio co- 
lumn of the new; that the accomptant may readily turn 
from the one to the other, as occaſion requires. 


How the Books are examined. 


An accomptant ſhould be at all imaginable pains in 
filling up the books, to make them exact and correct: 
But as errors mult happen, the examination of the books 
after they are written up becomes abſclutely neceſſary. 
Again, from the connection and dependence of the books, 
it 1s obvious, that every error in the Journal will of 
courſe be in the Ledger; and every miſtake in the Waſte- 
book will run through both the other two: And there- 
fore, to purge the books effectually of errors, the ſearch 
mult begin at the Waſte-book, and then proceed to the 
Journal, and from it to the Ledger. The method of 
doing which is as follows. 

1. The Waſte-book being the firſt and fundamental 
book, the only means left for diſcovering errors in it, are, 
a careful reading of it, and comparing it with the ac- 
comptant's memory, or the Book of letters, or Letters 
of correſpondents, Bills, Invoices, &c.; or perhaps ſome 
accident or circumſtance may happen to bring things to 
remembrance. And this, with caſting up the ſums 
of money anew, is all that can be done. 

2. Inreviſing the Journal, compare each poſt with the 
Waſte · book, to ſee if the ſums of money be right, and 
whether the narrative or reaſon of the entry be juſtly ex- 
preſſed, Next, Conſider whether the true Dr and Cr 
are aſſigned; and, after having thus narrowly examined 
the poſts, and corrected what happens to be wrong, re- 
turn to the Waſte-book, and, on the margin oppoſite to 
the reviſed poſt, make a daſh with the pen, thus, /, to- 
ſignify that the Journal has been compared with it, and 
found right; and in the ſame manner proceed in each 
poſt, till the whole Journal be reviſed and corrected. 

3. The Ledger is reviſed or examined, by comparing 
it with the Journal, in the manner following Take the 
Journal, and, beginning with the firſt poſt, turn (as the 
marginal numbers — to the folio of the Ledger where 
the Dr of the ſaid poſt ſtands, and ſee Whether it be duly 
entered: And, upon finding it right, return to the Jour - 
nal, and affix to the marginal number of the ſaid Dr a 
dot or point, thus [. ]. ki that it has been examined, 
Next, Turn to the folio where the Cr is poited, and, 
upon finding it right, or, after cot recting it, if wrong, 
return to the Journal, and affix a dot to its referring 

bgurs. 
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figure in the margin, for the ſame purpoſe as before. If 
there be more Drs or Crs in the polt, proceed the ſame 
way with each of them. And thus go on with the next 

, and after it with the third, &c. till the whole Jour- 
nal and Ledger be compared. 

As every thing is twice entered in the Ledger, once 
upon the Dr ſide of one accompt, and again upon the Cr 
ſide of ſome other accompt ; it is plain, that the tot al 
ſum of all the money on the Dr ſides will be preciſely 
equal to the total ſum of all upon the Cr ſides : And there- 
fore the accomptant, after reviſing the books, is next, 
for further ſatisfaction, to add up the Dr ſides of the 
whole Ledger into one ſum, and the Cr ſides into an- 
other. If they agree, it is highly probable that all is 
right; if they differ, ſomething is unqueſtionably wrong, 

This addition of the Dr and Cr ſides is, by merchants, 
called the Trial-balance; and ought to be made, not 
ſimply by raking the ſum of every page, but by ſuniming 
the Dr and Cr hides of every account ſeparately, and then 
adding theſe on every page into one ſum. By going to 
work in this manner, you loſe no labour; for when you 
come afterwards to cloſe the accompts, inſtead of adding 
their Dr and Cr ſides anew, you take their ſums from 
the trial-balance. 

If, after the reviſe is made, the totals of the Dr and 
Cr ſides agree, the accomptant may, without further 
trial, conclude the books to be right. But if they differ, 
his next ſtep is to examine the Ledger by itſelf. Which 
is done thus: Beginning with the firſt accompt, compare 
the firſt article on the Dr fide with its counter-part (to 
which the referring figure directs), and, upon finding 
them right, or making them ſo, affix a dot to the end 
of the ſum, or in the folio or month column of each of 
them, thus [. J, to ſignify tat they have been compared; 
Proceed in like manner with all the other articles on the 
Dr ſide, and next with thoſe upon the Cr ſide; and then 
go on to a new —_— and from it to the following, till 
the whole Ledger be finiſhed. Here obſerve, that, in pro- 
ſecuting the examination, all the dotted articles you come 
to are to be omitted, as having been compared already; 
Tn: Ledger, being thus examined, if the corrections of the 
errors found bring the ſums of the Dr and Cr ſides to a ba- 
lance, the books may now be preſumed right; but if not, 
ſomething is ſtill wrong: And there is no way left to diſco- 
ver the miſtake; but a more careful reſearch of the books, 

is reviſing or examination is what merchants call 
Pricking of the boot; and ſhould not be put off till the 
Ledger is filled up, but performed weekly, and in due 
order; that is, the Waſte book ſhould be reviſed, before 
it be poſted to the Journal; and the Journal ought to 
be examined, before it be tranſported to the Ledger; 
and the reviimg of the Ledger liniſhed, before the ba- 
lance is begun. 


How Errors are corretted. 


In explaining the method of correcting errors, we ſtrall 
join the Waſte-book and Journal together becauſe the 
manner of correcting is the ſame in both; 
the way of cortecting miſtakes in the Ledger. 

I. Errors in the Waſte-book and Journal may 
daced to ſix claſles, and cortected as follows. 


be re- 


then ſhew- 
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. 1, If the errors be the omiſſion of a whole poſt, the 
way to correct or ſupply the defect is, to write it in a ſe- 
parate place by itſelf, with a reference to it from the 
place where it ſhould have been, 2dly, If only a word 
or two be wanting, they may be interlined or written up- 
on the margin. zdly, If a whole poſt be repeated, or 
twice written, it is corrected by cancelling one of them; 
but the cancelling ought to be done in ſuch a flight man- 
ner, that the original writing may (till be legible and di- 
ſtinct. 4%, Io like manner, it only a word or ſentence 
be repeated, let one of them be lightly cancelled. 5741y, 
If there be any wrong name, word, or figure, the beſt 
way is, to let the wrong name, word, or figure, ſtand as 
they are, but corre& the miſtake by a note oa the mar- 
gin or foot of the page. 6/0, If you commit a miſ- 
take, and preſently diſcover it in the very time of wri- 
ting, the handſomeſt way of correcting it is, not to alter 
or cancel any thing, but to write che poſt or ſentence a- 
new, beginning with ſuch a phraſe as this, / ſay; as in the 
following example: Sold A. B. I ſay, Bought of . B. 

II. Errors in the Ledger are of four forts. 1%, When 
an article is entered upon a wrong accompt : This is to 
be corrected, ſirſt, by making the other ſide of the ſaid ac- 
compt Dr to, or Cr by Error, for the ſum of the ſaid 
article; which rectiſies this accompt : After which, the 
article muſt be entered in due form, in the accompt to 
which it belongs; or rather make the correction thus, 
viz. charge the one accompt Dr to the other, for ſo 
much per error. By either of theſe methods, the error 
is removed, and the purity of the books reſtared. 24%, 
When ao article is — in the right accompt, but up- 
on the wrong fide; that is, upon the Dr fide, when it 
ſhould have been upon the Cr fide, or vice-verſa; to 
correct this, the firit thing to be done is, to remove the 
error, by making the other ſide of the ſaid accompt Nr 
to, or Cr by Error, for the ſum of the article: After 
which, the article muſt be entered anew upon the right 
fide, as if no ſuch blunder had happened. 34%, When 
there is an error in a ſum of money : This, if it be too 
little, is corrected by a new charge on the ſame fide, 
for the defect; and if it be too much, the miſtake is 
rectiſted by a diſcharge on the oppoſite ſide for the exceſs, 
viz, the accomprt is debited or credited to, or by ditto 
perſon, or ditte goed, for ſo much ſhort - poſted, or over- 
charged. qthly, When an article is quite forgot, or ne- 
glected, errors of this nature are eaſily adjuſted, viz. by 
making the entry omitted; only obſerve, that it is not to 
be crouded in berwixt two former entries, in order to 
make it poſſeſs the place it would have done, had it come 
regularly in; for though the order, whatever it be, can 
occaſion no error in the iſſue, yet this interlining would 
look more confuſed and irregular than the diſorder of the 
date, which any perſon ſkilled in book-kceping will calily 
perceive to have happened through miſtake. 


Of balancing the Ledger, aud raiſing from it an 
Inventory, ta begin a new Set of Books. 


MzxcHanTs commonly once a-year balance or cloſe 
their Ledger, and ra.ſ\: from it the materials of an In- 
ventory to a uew ſct of books, for the enſuing year, 


| Now, 
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Now, to make the method of doing this plain and intel- 
ligible to a learner, it muſt be obſerved, that, by the 
word Balance, merchants underſtand the difference be- 
twixt the ſums on the Dr and Cr ſides of any accompt. 
Which difference being entered on the defective fide, the 
accompt is ſaid to be balanced; that is, to have the ſums 
of the Dr and Cr ſides evened, or made equal. And 
the ſides of the ſeveral accompts throughout the Ledger 
being thus evened, and the total ſums formally ſet down 
on the foot of the accompts, the Ledger is {aid to be ba- 
Janced, cloſed, or finiſhed. Again, in order to under- 
{tand how the new Inventory is formed from the old 
Ledger, it muſt be obſerved, that theſe balances or differ- 
ences of the ſides of accompts, are of different kinds. 
In ſome accounts, the balance is, the gain or loſs made 
upon the ſale of goods; in ſome, the balance is, the 
price of goods remaining unſold; and in others, it is a 
debt due to, or by the merchant, &c. Now, balances 
of the firlt kind, viz. of gain or loſs, mult be diſtin— 
guiſhed from the reſt, and carried to the Profit and Loſs 
accompt; which being done, the balance or difference of 
its ſides, will be the gain or Joſs made upon one year's 
trade, and goes to the Stock-accompt. All the other 
kinds of balances muſt be brought together into one ſpace 
or folio, under the title of Balance-accompt, and are the 
very articles of which the Inventory is made up. The 
molt natural method of balancing the Ledger is, firſt to 


point out what is contained upon the Dr and Cr ſides of 


each accompt, and conſequently what the balances are; 
and then, to ſhew the mercantile and approved way of 
going to work, in cloling the Ledger, collecting the ba- 
lances, and converting them into a new Inventury, This 
we ſhall do in the form of problems. 


00 I. 


What the Balances in the Accompts of proper 
| Trade are. | 


*$ 1. Mhat the Balances in proper domeſtic 
Trade are. 


1. Caſh-accompt, No 1. and 61. 

CoxTAins, upon the Dr fide, the ready money 
which the merchant had at firſt, or when the books 
were begun; together with all he has received ſince that 
time. The Cr fide contains all the payments he has 
made, or the money he has given out. So that the dif- 
terence of the two ſides is, the ready money he has by 
him; and therefore this accompt is cloſed, by being cre- 
dited by Balance, for the ſaid difference. 


2. An Accompt of Goods, No 2. 3. 11. 12. 14. 18. 


20. 21. 27. Ec. 

Contains upon the Dr ſide, the prime coſt and char- 
ges; and, upon the Cr fide, the ſale or diſpoſal of them. 
So that there are here three varieties. 1. When the 
goods are all diſpoſed of, which is known by the inner 
colamns being equal, the difference of its ſides is, the 
gain or lots made upon the ſale; and fo is clofed, by 
charging it Dr to Profit and Loſs, for the gain, it the 
Cr fide be heavielt ; or giving it credit by Profit and 
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Loſs, for the loſs, if the Dr fide be heavieſt. Ne 2, 
11. 14. 18. Cc. 2. When none of the goods are diſ- 
poſed of, which will appear by the Cr fide being empty, 
then it is cloſed by Balance, for the whole ſum on the 
Dr fide. No 21. 27. ©c. 3. When only part of the 
goods are diſpoſed of, which will appear by the inequa- 
lity of the quantity-columns; this caſe requires common- 
ly two cloſing entries, viz, Firſt, the accompt mult be 
credited by Balance, for the goods remaining, valued at 
the prime coſt ; which equals the inner columns : After 
this, if the money-coulumns be unequal, it mult be made 
Dr to, or Cr by Profit and Loſs, for the gain or loſs 
made upon what are fold; which evens the outer co- 
lumns, and cloſes the accompts. Ne 3. 12. 

Note 1. If the goods are of different kinds or prices, 


as they ſhould be diſtinguiſhed, when poſted to the 


Ledger, by different numbers, or ſeparate inner columns ; 
ſo care muſt be taken, in balancing the accompt. to 
mention the kind of goods remaining unſold, and to va- 
lue them at their own prices, 

Note 2. A merchant may, at any time, know what 
goods he has on hand, by comparing the inner columns 
of the Accompts of Goods, without being put to the 
trouble of inſpecting his warehouſe, and weighing or 
meaſuring the goods themſelves, 

Note 3. If there be inlack or outcome of goods, 
that is, defect or exceſs in weight or meaſure, it will 
happen, when the goods are all diſpoſed of, that the in- 
ner columns will not be equal. In this caſe, the ba- 
lanee or equality muſt be reſtored, by inſerting as much 
in the deficient column as will make it equal to the o- 
ther, writing the words Inlact, Broke, Leſi in weight, 
Ullaged, Outcome, or the like, before it, as the reaſon 
why it is added: but nothing goes to the money-columns, 


3. Plate and Jewels. 

This account contains, on the Dr ſide, the things of 
that kind you are poſſeſſed of ; and, like an accompt of 
goods remaining on hand, is cloſed, by being credited 
by Balance. 


4. Perſonal accompts, No 5.6. 7.9. 10. 13. 15. Cc. 

Contain, upon the Dr ſide, the debts due by the per- 
ſon to the merchant, with the payments made upon any 
other ſcore by the merchant to him. The Cr fide con- 
tains the payments made by the perſon to the merchant, 
with the debts due by the merchant to the ſaid perſon, 
upon any other dealings. So that there are here two 
caſes. 1/t, If the Dr ſide be heavielt, the difference is 
a debt due by the perſon to the merchant, Ne 13. 24. Cc. 
2dly, If the Cr fide be heavieſt, the difference is a debt 
due by the merchant to the perſon. N® 15.;7, And 
in both caſes the accompr is cloſed, by making it Dr to, 
or Cr by Balance, for the difference of its ſides. 


5. Bills receivable, Ne 25. 

This is a general perſonal accompt, and contains upon 
the Dr lide, oy accepted, and payable to the merchant, 
The Cr fide contains the payments he has received, 80 
thit the difference of its ſides (if there be any) is, what 
is yet unpaid : And ine accompr is cloſed, by giving it 
credit by Balance, for the ſaid differcace. 

6. Bill; 
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6. Bills payable, Ne 52. 

This is an accompt of the ſame nature with the form- 
er; and contains, upon the Cr fide, the bills accepted 
by the merchant, p«yable to others; and, upon the Dr 
ſide, the payments he has made. So that the difference 
of the ſides (if there be any) is the bills yet unpaid: 
And the accompt is cloſed, by charging it Dr to Ba- 
lance, 

: 7. Bills of Exchange. 

This accompt exhibits, on the Cr Nie, all the bills you 
draw on your factors or correſpondents ; and the Dr ſide 
ſhows what of them are accepted, proteſted, or yet out- 
ſtanding ; and is cloſed, if the ſides happen to be unequal, 
by being debited to Balance, for the bills out-ſtanding, 
viz, the bills of whoſe acceptance you have hitherto 
had no advice, 

8. Bonds. 

This accompt exhibits, on the Dr fide, all the bonds 
you have received, and on the Cr fide, what of them are 
paid, or out · ſtanding; and is cloſed, if the ſides happen to 
be unequal, by being credited by Balance, for the bond 
yet unpaid. | 

9. 9 Ns 34. 

Contains, upon the Dr ſide, the goods ſent off; and 
upon the Cr fide, either the ſame goods returned, or ad- 
vice from your correſpondent that he deſigns to keep 
them, or the price ſeat up. So that either the ſides 
of this accompt are equal, and then the accompt cloſes 
of itſelf; or, if there be any difference, it is owing to 
your having hitherto had no advice concerning ſome of 
the goods tent off; and in this caſe the accompt is clo- 
ſed, by being credited by Balance, for the ſaid dif- 
ference. 

10. Foreign Coin, Ne 26. 

Contains, upon the Dr ſide, the value at which the 
ſeveral pieces are received; and on the Cr fide, the va- 
lue at which they are put off, In cloling this accompt, 
there are three cafes, 1/, If the pieces are all diſpoſed 
of, the accompt is cloſed, by being Aebited or credited to or 
by Profit or loſs, for the gain or loſs made by them. 2dly, 
It none of the pieces are yet diſpoſed of, it is cloſed by be- 
ing credited by Balance, for the whole value on the Dr fide, 
3dly, If part of them are diſpoſed of, and part of them 
yet on hand; in this caſe, the accompt mult firſt be cre- 
dited by Balance, for value of the pieces on hand; and 
if after this the money-columas (till remain unequal, it 
muſt be debited or credited to or by Profit and Los, for 
the ſaid difference; which is the gain or loſs made upon 
the pieces diſpoſed of, 


tl. Mager Accompt. 

Contains, upon the br fide, the conſignments made 
when the wagers were entered into. The Cr fide con- 
tains the deciſions of the wagers. So that here occur 
two varieties, viz. 1/7, If all the wagers are determined, 
the difference of the ſides will be the gain made upon 
thoſe decided in favour of the merchant; and the ac- 
compt is cloſed, by being charged Dr to Profit and Loſs, 
for the Cid difference, 20%, If any of the wagers are 
vet undecided, the accompt mult firlt be credited by Ha- 
ance for them: After which, if the ſides are till un- 
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equal, it muſt be charged Dr to Profit and Loſs, for 
the difference. 


12. Deceaſed Perſon's E/tate. 

The Dr fide of this accompt exhihirs the legacics, bills, 
or debts, you the executor have paid on account of the 
perſon deceaſed; and the Cr fide ſhows what he died 
— of: And the accompt is cloſed, by being made 

r to Profit and Loſs, for the difference of its ſides; 
which is the ſum that falls to you the executor, | 


13. Accompts of Ships, Houſer, and other Poſ- 
ſeſſions, No 4. 

Contain, upon the Dr ſide, what they coſt at firſt, or 
are valued at, with all charges, ſuch as repairs, or other 
expences laid out upon them, The Cr fide contains, 
(if any thing be writ upon it), either what they are ſold 
or exchanged for, or the profits ariting from them ; ſuch 
as freight, rent, Cc. Here there ate three caſes. 1 
If nothing be written upon the Cr fide, it is cloſed, by 
being credited by Balance. 2dly, If the Cr fide be ſill- 
ed up, with the price of the ſhip, houſe, Cc. ſold, or 
otherwiſe diſpoſed of, then the difference of the ſides is 
the gain or loſs made upon the ſale; and the accompt is 
cloſed, by being debited or credited to or by Profit and 
Loſs. 344y, It the Cr fide contain only the freight or 
rent; in this caſe, firſt charge the ſhip, houſe, Cc. Dr 
to Profit and Loſs, for the freight or rent; and then 
cloſe the accompt with Balance. No 4. 


14. Houſe-expences, Charger of Merchandize, Refuſal 
of Bargains, Intereſt-accompt, Inſurance-accompt, 
and all others of the like nature, that are diſburſe- 
ments for which nothing comes in, or pure incomes 
for which nothing goes out. Ne 65. 42. 35. 


Contain, upon their Dr ſides, the articles of loſs, and 
upon the Cr ſides the orticles of gain; and are cloſed, 
by being debited or credited to or by Profit and Loſs, 
for the difference of their ſides. 


15. Profit and Loſi, No 38. 

Contains, upon the Dr ſide, the articles of loſs, and 
on the Cr ſide the articles of gain. To this accompt 
are carried, not only whatever comes in courſe to it from 
the Journal, but alſo all the articles of gain and loſs that 
occur in cloſing the Ledger-accompts, After which, the 
Dr and Cr ſides being added up, their difference is the 
neat gain or loſs made fince the books were begun; and 
therefore this accompt is cloſed, by being debited or cre- 
dited to or by Stock, for the difference of its ſides. 


16. Stock-accompt, N* g. 

As gathered from the Journal, contains, upon the Dr 
ſide, the debts due by the merchant when the books 
were begun. The Cr ſide contains his ready money, ef- 
ſects, and debts due to him at the ſame time, But 
then, to this accompt, as it now ſtands, there is brought, 
at cloſing of the Ledger, the difference of the ſides of 
the Profit and Loſs accompt. After which, the Dr and 
Cr ſides being added up, and compared, their difference 


will be the merchant's preſent neat ſtock; and the ac- 
compt is cloſed by Balance. h 
7 K 5 2. 
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$ 2. IV hat the Balances in proper Foreign 
Trade are. 


1. Voyaor to, or from „No 16. 40. 47- 

Contains, upon the Dr fide, the prime colt and char- 
ges of the cargo. The Cr fide is either empty, or it 
contains the receipt or diſpoſal of the goods by the factor, 
er perhaps returns made for them. There are theret tte 
here two caſes. 1½, If the Cr fide be empty, the ſhip 
is (Hill at ſea, or, at leaſt, there has been as yet no ad- 
vice of her arrival; add the accompt is cloſed, by gi- 
ving it credit by Balance. 245, If the Cr {ide be filled 
up, the difference of the ſides is the gain or loſs made 
upon the voyage; and accordingly the accompr is cloſed 
by being made Dr or Cr to or by Profit and Loſs, If 
the ſums of the ſides happen to be equal, there is nci- 
ther gain nor loſs on the voyage; and the accompt cloſes 
ot itlelf. 

2. A. B. my Accompt of Gods. 


Contains, upon the Dy de, the goods conſigned to, 
and received by the factor; and on the Cr fide, the 
diſpoſal of the ſaid goods, This accompt balances ex- 
actly as an Accompt of goods in proper doneftic trade. 


3. A. B. my Accompt on Time. 


Contains, upon the Dr ſide, the debrs due to the 
factor, for my goods ſold by him on time. The Cr fide 
contains the payments made by debtors to the factors, 
So that, if there be any difference of the ſides, it is the 
debts yet out-(tanding : And the accompt is cloſed, by 
giving it credit by Balance, 

4. A. B. my accompt-current, No 41. 53. 

Contains, upon the Dr fide, the money in the factor's 
hands, received by him of the fales of my goods, with 
the remittances I had ſent him, or payments [ have made 
him upon any other account, The Cr fide contains the 
payments or remittances he has {cnt me, with the debts 
I owe him upon any other ſcore. In cloſing this accompr, 
there are two caſes. 1/7, If the inner columns, which 
contain the foreign money, be equal; then, if there be 
any difference between the outer columns, it is the pain 
or loſs mode by exchange; which flows from the diffe- 
rent rates of exchange at which theſe debts have been 
charged and diſcharged : And the accompt in this caſe is 
cloſed, by being made Dr to or Cr by Profit and Lols, 
for the difference of the outer columns. 24%, If the 
inner columus are unequal, they mult fizft be brough» to 
an equality, by making the accompt Dr to, or Cr by Ba- 
lance, for their difference, valuing the toreign money at 
the current rate of exchange; which difference is a debt 
due by the far if the Dr ſide be heavieſt, but due to the 
{ator if the Cr fide be heaviclt. It after this the outer 
columns are unequal, then d ftcicnce is, the gain or 
los made by exchange; and the accompt mul? be clo- 
ſed, by making it Dr to or Cr by Prout and Loſs, for 
the {ad duiTerence, 
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Ii hat the Balances in Fadtory-accompts are. 
1. A. B. his Accompt of Goods, No 48. | 
This accompt contains, upon the Dr ſide, the charges 
paid by the factor, The Cr fide contains the ſale or 
diſpoſal of the goods, In cloſing this accompt, there 
are five varieties. 1/, If the goods are all fold, and all 
the money received, this accompt is balanced, by being 
charged Dr,—firit to Protit and Loſs, for the factor's 
commiſſion, at ſo much per cent. after which, the diffe- 
rence of the ſides is, the money due to the employer; 
and is cloſed, by being again charged Dr to J. B. his 
Accompl-currert, tor the ſaid difference. 24ly, If the 
goods are all fold, but no money yet received, it is clo- 
ſed, by being made Dr to Profit and Lofs, for the tac- 
tor's commiſſion, and to 4. H. his Accompt on Time, 
for the out-(tanding debts due to him. 34%, If the 
goods are all fold, and only part of the money received, 
it is cloſed, by being made Dr to Profit and Loſs, for 
the factor's commiſhon ; to A, B. his Accompt en Time, 
for the out · ſtanding debts ; and to A. B. his Accompt- 


current, for the employer's money in factor's hands. 


4thly, If none of the goods be yet fold, it is cloſed, by 
giving it credit by Balance, for the ſum of the charges 
on the Dr fide. 55, If only part of the goods are 
fold, and fo the accompt unfiniſhed, the belt way to 
cloſe it is, by a double balance; that is, firſt charge it 
Dr to Balance, for the ſum upon the Cr fide; and then 
give it credit by Balance, for the charges on the Dr 
hde. Thus the accompt will appear in the new books in 
the ſame ſtate that it did in the old. a 


2. A. B. his Accompt on Time, No 49. 


Contains, upon the Cr ſide, the debts due by thoſe 
who bought the employer's goods; and as tlieſe debts are 
paid in to the factor, it is charged Di to A. B. his 4c- 
compt- current, for the ſaid payments; and therefore, if, 
at cloſing of the Ledger, there be any difference of its 
ſides. it is the debts yet out- ſtanding; and is cloſed, by 
being charged Dr to Balance, for the ſaid difference. 


3. A. I. his Accompt-current, Ne 36. 50. 

Contains, upon the Dr ſide, the money laid out by the 
factor for the employer's uſe, as in anſwering his bills, 
or remitting bills to him, or otherwiſe, The Cr fide 
contains the money in the factor's hands belonging to the 
employer. So that the difference- of its ſides is, the 
debts due by the factor to J. B. or by 4. B. to him; 
and the accompt is cloſed, by being made Dr or Cr to 
or by Balance, 

Nite, If the factor diſpoſe of the employer's good on 
truſt, to perſons with whom he has private dealings of 
his own, it will be proper, in ctofing their accompts, to 
divide the balance into two parts, viz. one due for 
the employer's goods, and the other due to or by 
himſelf. 
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PW DS 1, 
What the Balances in Company-accompts are, 


6 1. Mat the Balances in the Accompts kept by 
a Partner are. 


1. A. B. my Accompt in C:mpary, Ne 54. 

CoxTaixs, upon the Dr (de, the partner's inputs, 
and ſhare of charges; upon the Cr ſide, the returas made; 
and the difference is the gain or loſs. In balancing this 
accompt, there are two caſes. 1/, If the accompt be 
finithed, 1. . if the goods be fold, and returas made, it 
is cloſed, by being made Dr or Cr to or by Profit and 
Loſs. 2dly, If the accompt be yet unfiniſhed, the belt 
way is, to cloſe it with a double balance; that is, to 
make it Dr to Balance, for the ſum of the Cr tide, and 
give it credit by Balance, for the ſum of the Dr lide. 


2. A. B. my Accompi-proper, No 55, 
This accompt is merely p rſonal, and cloſed with Ba- 
lance, for the difference of its ſides; which is the debt 
due to, or by the company. 


6 2. hat the Balances of the Accompts kept by 
a Truſtee in his own Books are. 


Brroxe the truſtee cloſe the company's accompts, he 
ought to make the double Journal entry following, if it 
be not done alreadv; namely, 1/7, Goods in Company, 
or Voyage, ©c. Dr to Sundries, viz. to Cath, for all 
charges not yet ſtated to accompr, ſuch as cellar-rent, Ge, 
and to Proßt and Loſs, for his own commiſſion, at fo 
much per cent. zh, Each partner's Accompt-proper 
Dr to his Accompt in Company, for their reſpective 
ſhares of the above charges and commiſhon, Theſe en- 
tries being made, the balances of the accompts are as 
follows. 


1. Goods in C:mprny, NO 58. 62. 71. 74. 

Contains, upon the Dr fide, the prime colt of the 
goods ſtocked in, with all charges, and the ttuſtec's com- 
miſhon. The Cr fide contains the Cifpofal of them. 
The difference of the ſides is gain or loſs, to be divided 
amongſt the partners. Here there are three cafes, /, If 
the goods be all fold, the accompt is cloſed, by being 
detited or credited to or by Sundries, viz. to, or by 
each partner's Accompt in company, for their ſhares of 
the gain or loſs; and to, or by Profit and Lo's, for the 
trultce's own ſhare, 24%, If none of the ges are fold, 
then the accompt is cloſed, by being credited by Sun- 
dries; viz. by each partner's Accompt in Company, for 
their ſhares of the goods unſold ; and by Balance, for the 
truitee's ſhare. 34%, If part of the goods are fold, and 
part of them yet remain net diſpoſed of, this caſe is a 
compound of the two former; and accordingly the ac- 
compt is cloſed, by making the entry ment.oacd in the 


frlt caſe, for the pain or loſs on thoſe fold; and then, 
by making the ntry mentioned in the ſecond caſe, for 


thoſe not diſpoſed of, 


N G. 


2. Vizage in C:mpany, No 66. 

Contains, upon the Dr fide, the value and charges of 
the goods ſent to fea, The Cr fide contains the receipt 
or diſpoſal of them by the ſactur. "The diff-rence of the 
ſides is gain or loſs, Here there ate three caſes, ff. If 
the Dr and Cr ſides be equal, then the accompt cloſes 
of itſelf. 2dly, If one of the files excecd the on! 
then the accompt is cloſed, by being made Di or Cr to 
or by Sundries; v/z, to, or by each partner's Accompt 
in Company, for their ſhares of the gain or loſs; 
and to, or by Profit and Lofs, for the trultce's ſhare, 
34ly, If nothing be yet writ upon the Cr ſide then the 
accompt is cloſed, by being credited by Sundries, 77. 
by each partner's Accompt in Company, for their ſhares of 
the goods at fea; and by Balance for the rruitce's ſhare, 
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3. Fuer our Jecompt of Coeds. 

Contains, upon the Dr fide, the company's goods con- 
ſigned to, and reccived by the factor. Tac Cr tide con- 
tains the difpolal of them. The difference of the tides 
is gain or loſs made upon the fale of them. "his ac- 
compt has the fame varieties, and is balanced the fame 
Way with Goods in company. 

4. Fader our Accompr-current. 

Contains, upon the Dr fide, what money belonging to 
the company is in the factor's hand. The Cr ſide con- 
tains the returns he has made in goods or bills, The 
difference is the debt due to or by the factor. This ac- 
compt is cloſed, by being made Dr or Cr to or by Ba- 
lance, tor the ſaid difference. 


5 Partner his Accimpt in Company, Ne 59. 69. 70. 

Contains, upon the Cr (ide, the partner's inputs, with 
his ſhare of charges, and of gain at cloſe, be Dr fide 
contains returns for inputs diſpoſed of, or goods remain- 
ing unfold, with the partner's ſhare of lolles, if any, 
This accompr, after t e preceding accompts are balanced, 
will always cloſe of itſelf; as is evident by conſidering 
what goes to the two fides of it: fo that it the balance 
of this accompt fail, the accompiant may conclude, ſor 
certain, that ſomething in the company's accompts is 
wrong, or at leait ſomes miſtake has happened in clulng 
them. 


6. Partner hi; Account-proper, N 60, 67, 68. 

Is a perſonal account, the difference of whole tides is 
the debt due to or by the partner, and is cloſed with 
Balance. 

Nite. If the defign of balancing the company- aecompts 
be, not in order to know the ſtate of the company's af. 
fairs, but only that the old Ledger may be finthed, and 
the accompts carried to new books ; the accomprant, in 
thus Cale, may either balance them as above directed * or 
he may, it he pleaſes, cloſe all of them by a double ba- 
lance; which 1s the caliclt and ſhorrelt way, and will 
have the ſame effett in the iflue. , 


6 3. WWhet the Belances of the Accompir kept by a 
Truſice in ſeparate Books are, 
1. Geods in Company, and Voyage in Company, 
Haves the ſame things upon their Dr aud Cr ſides, as 
when 


— 
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when kept in books along with other buſineſs; but are 
cloſed with Profit and Loſs in Company, for the gain or 
loſs; and with partners Accompts in company, for their 
reſpective ſhares of goods remaining unſold, or at ſea. 


2. Caſh in Company, 

Contains, upon the Dr ſide, the . of money given 
in by partners, and received from dealers for goods ſold; 
the Cr fide contains the ſums laid out; ſo that the dif- 
ference of its ſides is the money on hand; and is cloſed 
with Balance in company. 


3. Partner his Accompt in Company, 
Contains the ſame thing upon its Dr and Cr ſides re- 
ſpectively, as when kept in books along with other buſi- 
neſs; and, after the accompts of goods and voyages are 
balanced, will always cloſe of itſelf, 


4. Partner his Accompt proper. 

This and all perſonal accompts, as they contain the 
ſame things upon their Dr and Cr fides, as their paral- 
lels, in proper trade, ſo they are all cloſed with Balance 
in company. 


5. Profit and Leſi in Company. 

The diſſerence of its ſides is the gain or loſs made 
upon company-trade, and muſt be charged Dr to the 
truſtee his Accompt-proper, for his commiſhon ; after 
which, it is cloſed, (if no Stock- accompt is kept), by be- 
ing made Dr or Cr to or by Sundries, viz. Each part 
ner his accompt in company, for the reſpective (lures of 
gain or loſs, But if you keep a Srock-accompt in com- 
pany, then this accomp: is cloſed with it; and the Stock- 
accompt is again cloſcd with the partners Accompts in 
company. 


6. Balance in Company, 

Contains, upon the Dr fide, the company's ready mo- 
ney in the truſtee's hand, with the debts to the com- 
pany, Whether by partners or dealers; the Cr fide con- 
tains the debts due by the company, and that whether to 

artners or to dealers : And if the books have been right- 
l kept, and duly balanced, the two ſides of this accompt 
will always equal one another to a farthing. 

Note. If you incline the goods remaining unſold, or 
at ſea, ſhould appear upon the Balance-accompt, you 


mult cloſe the Accompt of goods and Voyages with Ba- 


lance in company, tor the value of the quantity not diſ- 
poſed of, or at ſea; and you may cloſe the partners Ac- 
compts in company (which in this caſe will not cloſe of 
themſelves), either with their Accompts proper, or with 
Balance in company, as you pleaſe, , 


How the Balances are collected, the _— cloſed. 
and a new Inventory formed. 


WHEN you deſign to balance your Ledger, in order 
to begin a new ſet of books, proceed in the manner fol- 
lowing. 

Take two ſheets or folios of looſe paper, rule them 
lik- the Ledper, and write on the heads or tops of them, 
the titles of the two following Accompts, viz. on the 
head of the one, Profit and Loſi Dr, and Contra Cr ; 
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on the other, Balance Dr, and Contra Cr. Then, be- 
ginning with the Accompt of caſh, go over every accompt 
in the Ledger, (omitting only the Accompts of Profit and 
Loſs and Stock, which mult be left open to the laſt), and 
carry the articles of gain or loſs found on any of them, 
to the Profit and Loſs ſheet ; and the articles of debt, or 
goods remaining, to the Balance ſheet, without touching 
the accompts themſelves: e.g. Taking from the Trial-ba- 
lance the ſums of thEDr and Cr ſides of the Caſh-accompt, 
ſubtract the one ſum from the other, and, on the Balance 
ſheer, make Balance Dr to Cath, for their difference, be- 
ing the ready money in your hands. Again, in an Ac- 
compt of goods that are all ſold, taking the ſums of the 
Dr and Cr ſides, ſubtract the one from the other, and, 
on the other ſheet, make Profit. and Loſs Dr or Cr to or 
by the ſaid Accompt of Goods, for the difference of its 
ſides. And in this manner proceed with every other ac- 
compt in the Ledger, according to their nature, as ex- 
plained in the laſt ſection, 

Having advanced thus far, your next ſtep is, to add 
up the Dr ſides of the Profit and Loſs ſheet, and the 
Profit and Loſs accompt in the Ledger, into one ſum, 
and their Cr ſides into another; and, on the ſaid ſheer, 
make Profit and Loſs Dr or Cr to or by Stock, for their 
difference: Which difference being carried to the Stock- 
accompt, add up its Dr and Cr fides, and carry their 
d:#erence to the Balance ſheet. Which being done, the 
total ſums of the Dr and Cr ſides of the Balance ſheer 
will be equal to a farthing, if the books be right, and 
the balancing work truly performed: As may be thus 
demonſtrated. F 

It is obvious, that the Balance ſheet, before the ba- 
lance of the Stock- accompt is brought to it, contains, 
upon the Dr fide, the money and goods you have on 
hand, or at ſea, or in the hands of factors, with the 
debts due to you; the articles on the Cr fide are the 
debts due by you to others: So that the difference of its 
ſides is your preſent worth, or neat ſtock. Now, if the 
balance of the Stock- accompt be alſo equal to your pre- 
ſent neat ſtock, it is plain, that it will even the ſides of 
the Balance-accompt. But that it is ſo, appears thus. 

Your preſent neat ſtock is equal to your neat ſtock 
when the books were begun, with the addition of the 
gain, or diminution of the loſs, made ſince that time: 
but the difference of the ſides of Stock accompt, before 
the balance of Profit and Loſs accompt be brought to 
it, is your neat ſtock when the books were begun; and 
the balance of Profit and Loſs accompt, is the gain or 
loſs made ſince that time; which, conſequently, being 


brought to Stock-accompt, makes the balance of Stock- 


accompt equal to your preſent neat ſtock ; and therefore 
the balance of Stock- accompt eveas the ſides of Balance- 
accompt. 

If, after the balance of Stock - accompt is brought to 
Balance-accompt, the ſides happen to be till unequal, 
there has unqueltionably ſome error been committed; 
which you mult find out by a careful review of the ba- 
lancing work: for here the error mult lie, fince the books 
are ſuppoſed to have been examined, and found right, 
or made ſo before the balancing was begun. On the 


other hand, if the ſides of Balance-accomprt be equal, 
all 
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all may be preſumed right. There is not, indeed, an 
abſolute certainty in the caſe: for, if you imagine two 
miſtakes committed, either both in the articles of Profit 
and Loſs, or both in the articles of Balance, or one in 
the former, and the other in the latter, both exceſſes, 
or both defects, equal, and on oppoſite ſides, it is plain 
this would not impede the equality of the Dr and Cr 
ſides of the Balance-accompt. But then this is ſo great 
a chance, that it is more than probable ſuch a thing can 
never happen, and paſs too, without being diſcovered, 
Having brought the two ſides of the Balance-accompt 
to an equality, which is the teſt of every thing being 
right, proceed to cloſe the Ledger · accompts, thus. Firlt, 
to the Profir and Loſs accompt, transfer the articles on 
the Profit and Loſs ſheet. Next, at the end of the 
Ledger, erect an Accompt of Balance, into which tran- 
ſcribe the Balance ſheet. After which, return to the 
beginning of the Ledger, and giving the Caſh - accompt 
credit by Balance, for your ready money, draw a line 
croſs the money-columns on each fide, at the foot of the 
accompt ; below which ſet down the total ſums, which 
will be now equal. Proceed in like manner with all the 
following accompts, transferring to each the reſpective 
articles that belong to them, from the two ſheers of looſe 
paper, inſerting the referring figures in the folio-column, 
and writing the total ſums on the foot of the accompt; 
by which means all the accompts in the Ledger will come 
to be balanced and cloſed; that is, evened and finiſhed, 
But here it will be proper to obſerve, that merchants, 
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in balancing their Ledger, do not all go the ſame way 
to work, For ſome, inſtead of proceeding according to 
the above directions, cloſe their Ledger-accompts, and 

{t the cloſing entries to the Accompts ef Profit and 
Loſs, and Balance, all at the ſame time. And it muſt 
be owned, that this way, practiſed with care, will well 
enough anſwer the purpoſe; but to poſt the cloſing en- 
tries in the firſt place, and then to cloſe the accompts, 
ſeems to be the ſurer and better method. 

The Ledger being now cloſed, the next thing to be 
done is, to begin a new ſet of books; in order to which, 
a new inventory mult be fetched from your old books, 
as the foundation of your future trade in the new. Now, 
it is plain, at firſt view, that the ſeveral articles on the 
Dr fide of the Balance-accompr, being the partic» lar 
items of your effects, and debts due to you, make up the 
firſt part of the Inventory; and the ſeveral articles on the 
Cr fide, except the laſt, being the debts due by you to 
others, make up the ſecond part of it: and accordingly 
in your new Journal, the ſeveral particulars on the Dr 
ſide muſt all of them be made Drs to Srect, and Sock 
Dr to the ſeveral particulars on the Cr fide ; and Stock- 
accompt in your New Ledger will ſtand thus: 


Stock Dr, Contra Cr, 
To Jacob Ruſſel, By Caſh, A 
To H.V. Beek, By Indian chintt, 
&c. &c 
7 L WAS T E- 
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4 
4 
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WAS T 


W-B 
Ne 1. 
2. ſhip Hopewell, Captain Gordon maiter, con 

/ ſigned to William Boyd, the following goods, 


E B O O K. 


Edinburgh, the iſt of January 1769. 


! 
\ 
' 


— z — EI > WTI — — Wo 


{ | 
[ 
i 
; 


| 


| 4 r Evans owes me- 
per bond, dated the 11th 
Nv. laſt, and payable 302 OO o 


» 4 To Jaſeeb ny, on de- 


11 Inventory of the money, goodry 


. . 
[ Have in * money - 12000 09 o 
Alſo 2000 yards fine linen, = 
21. 6d. a 250 oo o 
15 pieces Indian chints, 
1 F 367190 
x of the ſhip Britannia 
(freiphted by Mr Steel and 248 
comp. for a voyage to Har- A 
A with repairs, coſt 


To Sir aac Criſp, due ha 


brics, at 2/. 163. - 


and debts belonging to me A. B. a 
alſo of the devts due by me to others, 
Viz. 


Jau Harris owes me 
fer note, on demand, 

N. Freeman owes 
me per bill, wy 2d cakes 


ary next, 


45 0 © 


96 Oo © 


Mart. next, with N 
at 5 per cent, 


T owe as follows. 


mand 36 C © 


O O 
of June next, | prop? apas 


A. 
th. 
Bought for ready money, 40 pieces cam- 


| . 
——— oth. 


7 


oys, at 267. to pay at two months, 


Bought of John Lernen 109 picces du- 


4 | 
ö 


3. 
15th, 
Paid Joſeph Martin in full, F - 
4. 


4 


gets, at 71. 101. 


Bought of Jaceb * 26 piece drug- 


| L. i. d. 
Paid half down, - — $7100 
Reſt due on demand, - 97 ic © 


B. 5. 


13407 


/ 


4 


„„ Lent Jace Spencer, upon bond, for 6 
months, at 5 fer ces: - - 


L — January eee | 


Paid charges, till on board, 


WASTE-BOOK. (2) 


Sent as an adventure to Jamaica, in the 


marked and numbered as per margin, viz. 

bo) So 

70 pieces of my own duroys, 
at 26. 


6 pieces holland, preſently | 
108 oo o 


91 o © 


bought of Jacob Greer, at 
18/1, to pay at 2 months, 


14 11 | 

Paid alſo premium to Simon 
Smith and company, 6 10 o © 
inſuring 20001. 


G. 4. | 


30th, 
Paid Jacob Ruſſel, in full for druggets, 
F. 4: 


February 2d, 
Bought of Eduard Harley 1000 yards 


broad cloth, at 137. 6d. 


„ . . 
Paid him part in money, - 330 00 O 


Given him a bill on 7 Har- 


ris for 1 4 
Reſt due at 3 months, - 380 oo © 
B. . 
5th. 
Received of Thomas Freeman in full, 
E. 4 
16th. - 


Bought for preſent money the grade fol- 
lowing, viz, 

„ 
90 pieces kerſeys, at 6/1, - $540 00 0 
120 pieces fuſtians, at 377. 64, 225 00 © 


B.n.1. = 


—_ -25th, 


Sold 10 pieces druggets, at 8 /, $4. for! 


eady money, 
CG. 4. E. * 
March iſt.- 


| Sold George Young 400 yards broad cloth, 


at 147. to pay at 1 month, - « 
WY | 


— 4th.— 


Sold John Keil 5 90 picces kerſeys, at 
61. 75. | 

1 
Received in part, 2300 00 o 
Reſt due at 20 days, - - 271 10 © 


. 


10th, 
Paid Jobn Vernon, in full for duroys, | 


. 9 
g 


3 


O00 A rt 


WASTE-BOOK. 
March 15th. 


(3) 


„ Sold Jacob Preſton 200 yards broad cloth, 


t 147. and 24. for payment whereof he has 
iven me a bill on Henry _—_ 3 at 
ght; the ſum is 

C. 2. F. 8. 4. 


22d. 
Sold Richard Stone 400 yards broad cloth, 
at 147. 31d. which he has paid, as follows, viz. 
AS 4 
35 02 © 
159 14 8 


Given me 26 moidores, at 277. 

Given me in Britifh coin, 

And for the reſt, an aſſignment 
on C. Digby, — - 


FR & S 


F 190 00 ©: 


| 


22d, 
Paid Jacob Green in full for holland, as 
follows, viz. 
J. 


1. 
| Given him my 26 moidores at 267. 6d. 34 09 
And the reſt in Britiſh coin, — 73 11 


F. 4. & n. 8. n 


Received of Henry Sidney, in full of Jace“ 
Prefton's bill, 
. 4 & 9. 
April it. 


4. 


Received of eh Keil, in full for) 


/ \kerfeys, the ſum of - - 


280 oc 


plains two of the pieces proved nat 


Abated him, on account he com- 
1 10 
ſo good as the reſt, - - 


1 
6th, 
Received of George Young, in full for broad 
cloth, 

E. 4. 


10th. 


Bartered 2 pieces /n1tan chints, at 254. for 
40 pieces lockrams, of the fame value, v:z. at 


251. 
. 


— — — 


16th, —— 
Bartered 1000 vards linen, at 27. 8 . o 
the following goods of the fame value. 772. 
„ 
108 16 © 
24 10 8 


C. cochin*al, valued at 
64 lb. cinnamon, at 77. 94. 


. 


22d, 


— 


Bartercd 6 pic ces 20d. u chints, at 24 
157. for 
© 


8 bales muſlin, at 127. 167. 102 8 
The balance I have received in money 46 2 


> i; BY 


133 
=” = 


A 


141 


235 


's.|d. 


1304 


1603 


50 


©&O00 


— 148 
FA 


1000 


1 


N G. 
WASTE- BOOK. 


April 320th...ͤ. — 


Bartered with George Dennis A 
1000 yards linen, at 27. 9 J. 127 10 © 
And 2 pieces Indian chints, at 251. 50 oo © 


For 17 bags cotton, containing 
42 C. 5 at 30. 157. 
per C. 

And 12 lb. cho; at 97. 14. 


D. 4 
May 3d.— 


159 07 (6 


5 09 C 


Paid Edward — in full for wary 
cloth 
. 4. 


/ 


pieces druggets, deſiring him to take them 


charges. - 


7th. 
Sent Nathaniel Napier, in the country, 1/ 


if not, to return them on m1 


VS; EX 


: „ 4 


13th. 

Paid Simm Smart, as a penalty tor retulin; 

a bargain of Norwich (luits, . . 

B n. 2. 
18th 
Shipped on board the Swan, Robert Ses 

naſter, by order and for account of n 7e 

/-p merchant in Genoa, the following goods. 

marked and numbered as per margin, viz. 
J. 


7. 
8 tun lead, bought of George 
Dernir, at 13“. 10s. to pay$ 108 oc 
at 1 month, . 
75235 Ib. ranned leather, 5 
ly bought tor ready — at 
7 4. . | 
Paid cuſtom and other charges 10 19 
Due to Ce- Alton for packing, 105 
My commithon at 21 per cent, 8 1c 
Paid Simon Smith and company, 
for inſuring 2 50/. on the whole 4 "PIN 
My commilkiva on ditto, at 4 f : 
cent, 6 


219 10 


O. u. 1. 28. 3. 
220 — — 


„ ai. 


960 doilars, 
order, for va 


Paid George ito, in full for pt _— Joh 
Peſop's leather, . 


21, 

Drawn my bill on Toln F:fop in Cena, fo: 
ts to George Stapleton, oi 

ue here received, at 80 d. 

. 3. 


June 24, — — — 


0. Wil, 


me a legacy, payable by his executor 7% 
eren, the ſum is . 250 coco 


Dr George Friend 18 dectaled, ard has last 


(4h. 


F. n. 
Sth, —— 
Pad tir ee ip in part, . 


1 


| wp 


187 1000 


1 


[164 1606 


300 00 00 


596 


1 
41 


ſſigas to keep the 16 pieces of druggets ſent hin 


reſt, viz. . „ . 
6 barrels indigo, containing | 
126 lb. per barrel, at TH 81 18 oo 
2d. per lb. 
5 hogſheads pymento, contain- 
ing in all 1535 Ib. and 64 33 07 06 
per Ib. = 
hogſheads ſugar, containing 
; 63 K. at 19 s. per C. 5 "yy 
Charges as per his invoice, 15 04 11 
Balance in bis hands, - 108' 19 07 
A. . 
22d. 
/ | Sertled accompts with George Dennis, and 
aid him in full, - - - 
| F. 4. 
-June 29th. 
/ | Paid Sir Jaac Criſp in full, . 
F. 4. 
——ſuly 2d. 
/ | Paid ſhop- rent for half a year, viz. from Ja- 
uary 1. to Fuly 1. - - 
j 1. 
| gth 
/ Paid my ſhopkeeper his bill of poſtage, 
ther petty charges, - - - 
| F. 12, 
gth.- 
/ | Ship Heopewell is arrived ſafe with my goods 


(s) WASTE-BOOK. 


June 16th. 
Nathaniel Napier writes me, that he de 


the 7th of May laſt, and promiſes payment, 
viz, the one half againſt the 1ſt of Augu// 
next, and the other half at /Martinmas, the 
whole being - - 


. 
18th. 


Received advice from Milliam Boyd in Ja- 
maica, That he hath received and fold my ad- 
venture, the neat proceeds, as per accompt of 
ales, amounting to 3041. 75, In return for 
which, he hath put on board the ſame ſhip the 
following goods, deſiring me to draw for the 


paid here, amount to - - 
K. n. 2. 
Sold en Dyer my ſix barrels indigo upor 
the key, at 4s. 3d. per lb. : 
$8 
Received ia part, - - 80 1: 
Reſt duc at 6 months, - g8o oc 
. KE. 3. 
10th. 
Brought into my warehouſe „ © 
My 5 bhds pymento, A ; 
1535 lb. valued at 64. per Id. zo 07 < 
And alſo my 5 hhds ſugar, 28 8 
taining 63 C. at 197. fer C $9 17 
| . , . | 


rom Jamaica; freight, duty, and other charges 


304 


85 


J. is. 


4. 


150 


07.00 


06 


40 


| 98[0, 


1200 


v7] 


1 60]1 : 


]. 


y 


. 


/ 
| 
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WASTE-BOOK. 


1. 
2. 
11 uumbered as per margin, viz, 


Paid cuſtom and other charges, 
| 


July 15th. 
Drawn my bill on William Boyd in Famai- 
ca, payable to Edward Dupper, or order, for 
value due by ditto Dupper, at 10 days, 
2. 


1 


J. . Id. 


Shipped on board the Dolphin, conſigned t 
John Perkins merchant in Hamburg, to ſe 
for my account, the goods following, marke 


„ 6 

My 5 hhds ſugar, valued at 59 17 © 

18 pieces calicoes, bought o 
Jacob Ruſſel, at 21. 155. 
to pay at 6 months, 


8 fother lead, preſently bought 


49 10 © 


: 103 04 o 
14 06 


for ready money, at 121. 187. 


G4 14. 
20th. 


226 


bill on William Boyd, 


E. 4 


/ N Received of Edward Dupper, in full for my 


Auguſt 2d .— 


10S]: 4 


Received of Nathaniel Napier, in part for 
druggets, 


E. 4. 
6th 


6:100 09 


F. 2. 
10th, 


/| Lent Edward Harley upon bond, for thre | 
we at 5 per cent. Is 


/ 


[-ontaining 168 C. at 2. 107. per C. for ready 


money, 


Received from on board the Griffin, John 
Temple malter, the following goods, to ſell 
for account of Herman Van Bk. merchaat i 
Amſterdam, viz. 18 C. flax, and 14 butt 
madder, each butt containing 12 C. 
* cuſtom, freight, wharfage, porterage, 

c. — — 

M. 


15th, 


1411295 


7 
Sold Herman Van Beet's 14 butts madder, 


N. 1. 


/ 


23d. 


Sold to Thomas Freeman, for account of 


Herman Van Beek, 18 C. flax at 3/. to pa 
t fix Me. — 
N. 2. 


/ 


Paid ſtorage, brokerage, and other charges 
n Herman Van Beet's goods, 


N. 4. 


Canes to G © * — 


4. 


N. 


My commiſſion on 490 J. at 2* per cent. 


12] 


Auguſt 


WASTE-BOOK. 


(7) 


HVR - Auguſt 3oth, - 
Net.] By order of Herman F an Beek, I have ſhip- 
2. ped on board the Weafle loop, Themas Dyke 


/ |maſter, bound for Amſterdam, the goods fol 
lowing, marked and numbered as per mar- 


gin, viz. 


My 5hhds pymento, containing 


1535 Ib. which I value * 63 19 


for ready money, — 60 
Li 2x d. per lb Ib, 
Paid cuſtom and other a 
Due to James Wright for ale af 


per 0 
12 bhds een preſently "WE ght 

$62 10 

7 18 

11 O 12 

My commiſſion on the whole, at 07 6 


2x Per cent, 


O. u. 1. 3. 


„ 
Paid Jame, Wright in full for 
—.— 2 o 12 © 


ge, 
The — . by him is, o oo f 


, N. n. 2. O. n. z. 

September 11, 
Our ſhip the Britannia is arrived from Bar- 
adoes, and Mr Steel has the owners i 

all oy freight. 09.7 1 part, which I have re- 
ived, is 


zift. 


E. 10. 
3d. 


al Accepted Herman Van Beet's bill on 
or ro 2 Sabin at ox days 21 


4 


p. 2. F. n. 4. & 9. We 
$th. 
SF Herman Van Beek a bill of 58 


72 


| 


4 ders, drawn by 7o/eph Buchan on RI 


er merchant in Amfterdan, value paid here; 
exchange at 367. 6d. is 


1 
oth. 


Paid William Sabink in full for Van Beet , 5 
. 8e 


Received of Jacob Spence 6 months intereſt 
of 10004, lent him, the principal being n_ 
nued in his hands for 1 half. year; th 
ſum received is 

E. 7. 


22d 
Received advice ſrom Jahn Perkins of Ham- 
urgh, That he hath received and diſpoſed of 
N goods, the neat proceeds, as per accompt of 
ales, amounting to 405“. 57. 14d. Flemiſh, ex 
bange at 34s. fd. makes a 
+ 2» 


P15 


— 328th, 
Received from the commithoners of the cu 
oms the drawback on my 5 hhds lugar export - 
to Hamburg, 
8. n. 3. 


13%. 


J. . 


5 


28 


OL. I, No. 25. 


7 


oro r ene 


"I 


WASTE-BOOK. 


September zoth. 
/ John Perkins hath remitted me in full, ex 
bangs at 347. in bills on the following — 


( 


— ͤ H — 


* on J Alon, for 80 09 © 
One, on Jacob Finch, tor 120 00 © 
One, on Stephen Morden, the 38 07 8x 
October Ach. 
, Edward Hopkins and ——_ have agreed to 


o equal halves in 10 hhds tobacco, he to he 
anager; my half ſhare, which I have paid 
im o, comes to 


Q. 1. 


oth. 
/ | Edward Hopkins having diſpoſed of our to- 
|baceo, has paid me my proportion of neat pro- 
. (ceeds, as follows, viz. J. 
Paid me in money 
Given me a bill on Richard Ad- 

di ſon for the reſt 
R. 1. n. 1. 


1. 4 
27 * 
1 


/ | Delivered to Edward: Hopkins, 40 pieces 
ccambrics, to ſell for our account, each 4, va- 


a at 3. per piece, 
11th, 


7. d. 


1 Received of Edward Hopkins, in full for hi 
alf · ſhare of 40 pieces cambrics, 
Q. n. 2. 


zoth. 
PPP 5 


/ 
x” money, and paid me my part of nea 
proceeds, as follows, viz. 4. „ # 
Given me 721b. cloves, at gs, 32 08 co 
The relt i in money, — 30 00 o 
... 
21ſt, 
Bought of Fame: Ward go pieces folly, ay 
21. $5. to pay at 3 months, 


B. 3. | 
22d, 


Paid loſs of a wager on a Xe 
14. 


| Bought in company with George Nent, ea 

one half, the ſhip Phenix, for which we hav 
paid dawn our reſpective ſhores to :e owners, 
mounting to . 


8. 2.0. 2. 


25th, 
The carpenter has brought in his bill of re 

pairs on the Prin, which I have paid, 

Sa. 3. 


Mr Jones and company have freighted the 
Phenix, for tear and wear of a voyage to Cz 
11z, at 224. per month, and have thereupon 
dvanced 1 month's freight, which I have re- 


ived - « 
. 


7 M 


— 
* 


160 


CO 


. , %œ . ⁵ w rg 
— n 


WAS T E- BOOK. 


l 
| October 25th.- | 
/ | The Royal Exchange inſurance-office has : 


ured to us 600 J. on the Phenix, outward an 
inward at 3 per cent. the PRO which 


8. 3. 
— —26th— — 
/| Bought of Richard Gwen, for account of 
George Kent and myſelf in company, each 2, 
J. 


1. 
104 00 
132 10 


4 pipes ſherry, at 26/. 
5 pipes ditto, at 26/. 107. 
Due on demand, 


. 1. 


/ | Adjuſted accounts with George Kent, and 
received 


J. 5. d. 
6 5 © 
| 18 5 © 
VU. 1. 


{| Paid Richard Owen, in full for ſherry 236 
: S. 1. u. 


His half-ſhare of my diſburſements 
on the Phenix, 

Received alſo his half-ſhare of the 
price of 5 pipes ſherry, 

124 


29th, 
Sold Edward Turner our 5 belt pipes ſher- 
y. at 291. 


| Received in part, - - 
Reſt due on demand, - 


November iſt.- 


A at 27 J. 125. . - - 
. . 


Received of Eduard mn 28 in full for ou 
ſherry, - - 25 
1 


7 Sold our other 4 pipes ſherry, for read 
Ir | 


* . 


d. 


ave Paid, comes to, - - | 18'00j00 


236110Þo0 


| Paid carriage, | gar weak and other charges 
on our ſherry, - 3 


9. 1 T. 3. u. 3. 


/ | My commiſhon on the whole, at * per cent. 
amounts to . . - 
| T. =y n. 2. 
4th.- 
Plaid George Kent, in full for his half-ſhar 
of neat proceeds on merry, 122 
U. 4. 


8th.- 
Received from Edward Harley, in full of his 


bond dated 6th Auguſt laſt, with 3 months in 
tereſt at 5 per cent. 


K 1. 
The principal is 400 oo 
I be intereſt comes to — — 5 oo 


' 


E. 8. 1 | 


B OO K K E EP I N G. 


WASTE-B O OK. 
| November 11th. 


/] Paid one year's rent of my dwelling-houſe, 
viz, from Mart. 1764 to Mart. * 


13 


hos 0 h 


40 


| 12th, 
y |. corge Evans is broke, and I have compound- 
his debt of 300 J. at 125. per pound. 
3 
180 oo 
120 00 


The compoſition received is 
The diſcount is . 


. 


„ Received of Nathaniel 2 in full f 
druggets, - gs 


E. 4. 
15th. 


P. JJ Simon King, Fobn Oter, and myſelf, reſol- 
Nei qving to make an equal joint adventure, we hav 
2.ſput into company what goods each of us hav 
3 Jproper for the intended voyage, without regar 
to our due proportions, purpoſing to adjuſt tha 
matter with money. 
. 
Simon King, 80 pieces lerge, at 
-_ "446 806% - 490 
John Oter, 70 pieces frize, at al. 280 
I have put in my go pieces ſtu 
which I value at 2. 10-5. * 


I have paid charges till on board, 27 1 
I have alſo paid Simon Smith Z 
22 1 


1. 


comp. for inſuring 900 J. on our 
ſaid adventure, - 


Shipped the whole on board the Thi/t/e, Capt. 
Bently maſter, conſigned to Philip Fenkm 

erchant in Lisbon, to fell for our account, be- 
ng marked and numbered as £m _—_ 


17th. 


Upon adjuſting accompts with Simon King 
nd Jenn Oker, there appears due to the 


ormer, 1 
From John Oker, - - 51 13 
And from me = - $6 13 
Which we have paid, the total 
being 
U. 4. & 5. 
22d. 
{| Simon King, Jehn Oker, and myſelf, re 


olving further to trade in company, hav 
ught of George Wood 18 tuns oil of Galli 
oly, at Tony 107. due on demand, 


S. 1. 
25th. 
Jobn Oter, and myſelf, hav 
be. in full for oi}, as follows 


| Simon King, 

þ Geerge 

iz. 

S. King has given him =” to 
the value of 

7 ohn Oker has counted wich him for 
have paid him the reſt in money, 


U. 8. 8. 1. 8. 


Won 


3 1popo 


% 0 to EP SE £1 EC 599 


(1) WASTE-BOOK. 2 WASTE- BOOK. 1 - 
» To . 1 . 
November 21ſt. "i December 18th. * 
7 Simon King has evened our — by / | Sold our 6 pipes beſt Fanny, for preſent 
payin y, at 29d. 12.5. 175]; 
To Jobn Oker, - 1 4 p T. 1. | 
And to me, - - 34 © 20th. 
—þ 57 James Fuller is broke, and we have com“ 
U. 7. & 1. L at 87. 3 
oth. « # 
/ Sold James Pay 1 tun he our * to pay The compoſition n 1 * recei- : 3 : 
lat 14 days. — 3 ved is - 
. FEY The diſcount amounts to - 18 © 
December 2d.-—————— T. . Be 8. zoo 
7] Sold George Toung, 7 tuns of our _ at 24th. 
30 J. 105. 34 {| Simon King, John Ute, and myſelf, have 
Received in part, 8 113 10 arted the — pipes Canary equally a- 
Reſt due in 10 days, . - 100 oo | ng ——— ich, * at 250. per | 
— ipe, comes t TO/5,400 
T. 2. TT 'T. 3. ; 
7th. 27th.—— | 
/ Bartered 10 tuns of our oil, at 32/. for 12 The Phenix is arrived from Cadiz, and Mr 
pipes Canary wine, of the ſame value, viz. Zones has paid me, in full for freight, 22 o 
. . . 8 
6 pipes at 28 J. 6. 8 d. 170 © 28th. | 
And 6 pipes at 25 . - 150 0 Sold our Phenix to Mr Jones and . 
| ; 320 00, to pay at 3 months, - 700/000 
T. 2. F. . 
zoth 
13m b—— Laid out for the uſe of my * ſince th a 
/ | Received of George Toung, in full for oil, [100 iſt of January laſt, 6 ooo 
» lo . 2 F. 13» p 


Th! uy f 


inen JOURNAL. 


600 


1 
KN A Lo 


Edinburgh, the iſt of January 1769. 


| | J. 5 d. 
\Surdries Drs to Stock, 13407 J. 
* 01 
i] Caſh, for ready money, 12000 OO o 
i Linen, for 2000 yards, at 
21. 64. - - 3 
i Indian chints, for is pieces, 
at 24. 105. - : 367 10 © 
i Ship Britannia, for + colt, 348 10 0 
- 4 _—_—— pe note 0 de- it 06 0 
2 Thomas "FAY ou bill 
| due Feb. 2. 96 00.0 
2 George Evans, per bind at 
— 5 per cent, - : N 
2 | | 13407]0,00 
+2 Stock Dr to Sundries, 1561. 
. . 
2 To 7o/eph Martin, on demand, 36 oo © 
.2] ToSir//aacCriſp, due iſt of June, 120 oc © 
150 00 
— 6th. 
2. Cambrics Dr to Caſh, 112 “0. 
1 Paid for 40 pieces, at 21. 167. - 11200 
| 10th. 
Dur, Dr to Jen Vernon, 1301. 
Bought 100 pieces, at 267. to pay at 2 
months, - . - 1 30j0,00 
— 15th. 
2! 7oſeph Martin Dr to Caſh, 361. 
A Paid him in full, - - 36jooloo 
3 reger, Dr to Sundries, 1951. 
4. I 
i To Cab, in part for 26 proces, at 
71. 105. BY mY 
. To Jacob Ruſſel, * . reſt 1 
demand, 1 
| 1950000 
21ſt. 
*2 Voyage to Jamaica Dr to Sundries, 2231. 
117. 44. 
* 
2 17 nh dep for 70 n. at 91 00 © | 
+3] To Jacob chen for 6 pieces | 
holland, at 18 J. to pay at F 108 oo © 
2 months. - 
I, To Ca, paid charges and : 24 11 
premium, - - 
— 1 2231104 
—— Zoth. 
27 Rufe Dr to Caſh, 7. 101. 
Paid him in full tor druggets, + — - 971000 


$ 0-0 K K E 1 <6. 


1 (2) 
February 2d. 
read Cloth Dr to Sundries, 6751. 
4. #3 


HZ Ta Caſh, in part, for 1000 yards, 


at 137. 6d. - 


1 339 © 
«2 To John * for * bill on 


him, 45 © 
3 To Edward 4 * the reſt | 
at 3 months, $00 £ 
5th, | 
1 1 Caſh Dr to Thomas Freeman, 96“. 
2 Received of him in full, - . 
16th. 
undries Drs to Caſh, 165 1 
. :i#1 
3 Kerſeys, for go pieces, at 6“. 540 © 


Fuſtians, for 120 renee, at 37 5. 
6d. 


1 

25th. 

10405 Dr to Druggets, 8 1 J. 105. 

3 Received for 10 pieces, at 8 J. 35. 1 

| March iſt. 
.g George Young Dr to Bread Cloth, 280 J. 

— Sold him 400 yards, at 147. to pay at 1 Me, 

4th. 


— 


1 


Sundries Drs to Ker — 5 5711, 105. 
1. 


1 * in 1 for 96 pieces, wy 300 oc 


271 10 


; Y John Kei for the reſt at 20 days, 


| 10th, - 
.2 John Vernon Dr to Caſh, 1207, 
10 Paid him in full for duroys, 


Jacob Spencer Dr to Caſh, 1000/7. 


4 Lent him upon bond for 6 — at * per 


cent, per ann. . 
ts 17th 
Bill; receivableDrtoBread Cloth, 1411. 135. 4d. 
Sold Jacob Preſlon 200 yards, at 147 2d. 


3 and received his bill on Henry Sidney * the 
Whole, payable at ſight, . 
| 22d. 
[Sundrics Dis to Broad Cloth, 2851. 165. 8 d. 
„ N 
+4) Foreign Coin, for 26 moidores, 
; at 277. 1 35 £2 0 
. at 14s. 314. — 
3 Caſh, in Britiſh money, 150 148 


Stone's aſſignment on George 


Bills. receivable, for Richard 
100 00 0 
Dighy, for the reſt, 


1. 


23d.— 
+3} Jacob Green Dr to Sundries, 108 J. 
10 
To Foreign Coin, for 0 Oy 
at 207. 6d, 34 9 
i To Cafh, for Britiſh ny, 73 11, 
Paid him in full for holland, 


7. d. 


5— 


675 


96 1 


57111000 


© 09 


14111304 


28511603 


108 00 09 


March 


B-O,O-KD KK ij EE P: 1. 8... GC. 


(3) 3 © V&A NN. A; bo 
J. 1.'d. 
March 23d. 
1\Caſh Dr to Bills La 2 141. 135. 4d. | 
Received of Henry Sidney, in full of Facs 
Preſton's bill, - . . - 1411304 
—— April 1ſt. 


Sundries Drs to John Keil, 2711. 105. 


.1 Caſh, in full for kerſeys, n . 270 oc 


Kerſeys, abated him, 1 10 
* 1271 0000 
-Gth. - 
.1 Caſh Dr to Geerge Young, 280 /. 
4 Received of him 5 full for broad My, 280 1000 
roth.- 
.4Lockrams Dr to Indian Chints, gol. 
Received 40 pieces, at 257. in barter, for 2 
pieces, at 25 J. - - - 500008 
- 16th. 
undries Drs to Linen, 1331. 67. 8 d. 
& #6 
Cochineal, for 1 C. valued at 108 16 
| Cinnamon, for 64 Ib. at 57. 8d. 24 10 | 
— 
Received in barter for 1000 yards, at 27. 8 4. 
22d, 
Sundries Drs to Indian Chints, 148 J. 107. 
£0 
5] Muſlin, for 8 bales, at 12/. 167. 102 8 
i Ca/h, for the balance paid me, 46 2 
E 48 ο οο 
Received in barter for 6 pieces, at 24 /. 157 
/ 30th. | 
Ceorge Dennis Dr to Sundrics, 187 J. 105. 
— A 
, 1] To Linen, for 100 yards, at 27. 9d. 137 10 
1] To Indian Chints, for 2 pieces, at25/. 50 00 
187110700 
Delivered him in barter. 
4 Sundries Drs to George Dennis, 164 165. 6d. 
„ t- 


.5] Cotton, for 17 bags, containing 
42 C. 2 Q. neat, at 3/. 157. 159 07 4 


per C. . - 
+ .5] Clever, for 121b. at 97. 14. 5 09 © 
=” — —164/1606 
Received of him in barter. 
May zd. 
2 E Gd Harley Dr to Caſh, 300 J. 
Paid him in full for broad cloth, - 3 00 
—Ith. 


+$|Suſpenſe-accompt Dr to Druggets, 1241. 
Sent Nathaniel Napier 16 pieces, deſiring hi 
to fake them at 71. 15 7. or return them, * OO 
13th 
8 RNeſuſal of Bargains Dr to Caſh, 21. 21. 
i Paid to Simon Smart, as a penalty for refuſin 
bargain of Nerwich ſtuffs, - . 2/02'00 
2 


Vor. I. No. 25. 3 


7 N 
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| J. . U. 
May 18th. —- 
en Fei his accompt-current Dr to Sundrie:, 
360 J. 157. EI 
To George Dennis, for 8 tuns _ 2 
at 13/. 107. to pay at 1 month, 8 
.1] To Cab, for — tanned leather, 2 
at 7 d. with cuttom, inſurance, 8. #449 
To George Aiton, for packing, 15 
.6] To Profit and Los, for my commiſſion, 10 5 
360 f 
22d. 
.$|Geerge Aiton Dr to Cach, 11. 57. 
1] Paid him in full for packing Joh Feſp's lea- 
ther, . . - - o po 
3iſt. 
1 Caſh Dr to 70% Fefſop his accompt current, 200l. 
5} Drawn my bill on him, for 960 dollars, at | 
50d. payable to George Stapleton, or order, va- 
lue received, — 2000cho 
June 3d. ͤ— 
Je Vernon Dr to Profit and Loſi, 200 J. 
Left me in legacy by Dr George Friend, 
yable by ditto Vernon, his executor, - [ocjocÞs 
« 8th. -- — 
7 Iſace Criſp Dr to Caſh, 80 J. 
i Paid him in part, . - $cſocÞ0 
16th, - 
0} Nathaniel Napier Dr to Suſpenſe accompt, 1241. 
5 Writes me, that he keeps the 16 pieces drug- 
ets ſent him the 7th of May lait, promiling to 
y one half againſt the iſt of Auguſt, and th 
her half at Martinmar, the whole being, 24 h 
— 18th. - . 
andries Drs to Voyage to Jamaica, 3041. 71. 
„ „ 
Voyage from Jamaica, for goods 
r and charges, : F * 
William Boyd my accompt current, 
for 5 — 5 108 19 7 
30. 37 
22d. 
.$George Dennis Dr to Caſh, $51. 65. 6 d. 
i Paid him in full . - - $ 
n zoth. 
2 Sir T/aac Criſp Dr to Ca/h, aol. 
I Paid him cl 5 - . . 40 
— July 2d. 
bange, of merchandize Dr to Caſh, 121. 
.1] Paid ſhop-rent for 4 year, viz. from January 
1. to July 1. . . . ** 
Ith. 
bange, of merchandise Dr t Cab, 21. 127. 84. | 
i Paid my ſhop-keeper his bill of poſtage, and 
ther charges, . . - 208 
— -oth. 
Pane from Jamaica Dr to Caſh, 971. 127. 
Paid freight, duty, and other charges here, 
* 441 200 
| $216 his: Drs to cage from Jamaica, 160). 137. 
b ws 
1} Caſh in part for 6 barrel indigo, 2 g 
taining 7561b. at 45. 3.4. per lb. ng 
1 Jebn Dyer, for the reſt at ſix months, 80 
.6 160/1300 


July 


, EE DO an 3 


al 


8 Dr to Nathaniel Napier, 621. 


OT RNA . 


July 1oth. — 
Sundries Drs to J hage from Jamaica, 98. 
4. 6d. . 
. 


Pyments, for 5 hogſheads, con- 
38 07 


T5) 


taining 1535 lb. at 6 4. 
Per Ib. 5 *. 
Sugar, for 5 . con- . 
8 


1 


taining 63 C. at 197. 
per C. - - 
| Brought into my warchouſe. 
— — 15th, 
Edward Dupper Dr to William Boyd my accompl- 
ry current, 1081. 105. 7d. 
Drawn my bill on him, payable to ditto Dup- 


ber, value due by him, at 10 days, - - 
22d. — 
I Voyage to Hamburg Dr 0 Sundries, 2261. 
— 17s. 8d. 


| „ „ 
To Sugar, 1 valuedat 59 17 © 
To Jace; Rullel, for 18 pieces 
callicoes, at 21. 125 to pay 
at 6 months, 


* * 
„ af? 


49 10 © 


MM T0 a= for 8 . lead, at 


Caſh Dr to Edward Du 3 108 /. 197. 74. l 
Received of him, in full of my bill on — 
1 - 


Avg aſt 3d. — 


Received his ſirſt moiety for druggets, 
6th. 
«NE dward Harley Dr to Caſh, 400 J. 

Lent him upon bond, for 3 months, at 5 per 


ent. - 


roth. 
Herman Van Beek his accompt of goods, Dr t 
y Caſh, 141. 125. 64. 

Paid cuſtom, freight, = other charges on 
them, - - 
| 8 - 
ah Dr to Herman Van Beek his accempt of 
7 goods, 42010. 
Received for his 14 butts 18888 85 containing 
1:68 C. at 2. 107. per C - 


12 J. 187. and charges at 117 10 8 
ſhipping, - - 
: 22 
zoth.- 


n me, A 
4 .11Ca/h Dr to Profit and Loſs, 251. 
hatch 6 months intereſt of 1000 J. lent Ja- 
ob Spencer - > 
22d. 


— 23d. 
1 hemar Freeman Dr to Herman Van Beek his 


_ accompl of goods, 54t. 
For his 18 C. flax, at 3/. to pay at 6 months, 


—_— 


Herman Van _ = accompt of goods Dr t 
Caſh, 11. 
Paid ſtorage, & hae] _ 


5 
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n ATE: (6) 


J. I. 4. 
— Auguſt 3oth,-- 
Herman Van Bel his accompt current Dr to 
Sundries, 1381. 7. 64. | 
. 5. th 
To Pymente, for 5 hogſheads, con- 
taining 1535 lb. which I value> 63 19 2 
at 10 d. per lb. N 
To Cajh, for 12 hogſheads tobac- 
co, containing 60 C. at 24 d. 70 08 2 
per Ib. and charges, . 
9846 To Fames Wright, for cooperage, 0 12 8 
To Profit and Loſs, for my wa 
17 3 07 6 
miſſion at 24 per cent, 
1380706 
31ſt. 
ames Wright Dr to Sundries, 125. 8 d. 
10811907 7. 
To , io nl. 2d 1 
To H. Van Beek his 3 La 
abated, - - 
A128 
September iſt. 
a Dr to Ship Britannia, 721. 10s. ' 
i Received my 3 of freight from Mr Steel, 7211000 
d. 
Herman Van Beek bis acoompt-current Dr to 
Bills payable, 2001, 
Accepted his bill on me Po. to emmy Sa- 


in at 6 days, 


8th. 


Caſh, 531. 6:1. 8 d. 
Remitted him 584 guilders in 7»/eph Buchan's 
ill on Ralph Roger, value paid here, - 


53 


10th, 
4 Bills payable Dr to Caſh, 200 J. 
Paid William ** in fall of Van Beek's bill 


200 


25 


5 ohn Perkins my accompt current Dr to Voyage 
to Hamburg, 2351. 10s. 
Received advice that he hath ſold my goods, 
he neat proceeds amounting to 405 J. 57. 134. 
Flemiſh, exchange at 34 5. 5 d. makes Sterling. 


28th. 
Cab Dr to Voyage to Hamburg, 8 J. 55. 41d. 
Received drawback on my 5 W congoers ſugar 


42 


on 
Oo 
— 


04! 


7 Herman Van Beek lis accompt of goods Dr t 
.6 Profit and Leſs, 121. 51. 
For my commiſſion at 24 per cent, - 


xported, - 
40th, 
EN receivable Dr to Jobs Perkin; * accompi- 
. current, 2381. 75. 8x. 
Remitred to me in full of 405 J. $7. 11d. ex- 
ange at 347. in bills, viz. 
„ 
One, on John Alfton, for - 80 o o 
One, on Jacob Finch, for - 120 00 o 
One, on Stephen Morden, for 38 07 83 


Wt > 


B O t 


27 = ao i, RP gp I IP 


| F076 
Od ober 4th. 
E|Edward Hopkini my accompt in compary Det 
— Caſh, 601. 
Paid him my half ſhare of 10 e tobac- 
:0 in his hands, 60/0000 
gth. 
Sundries Drs to Edward Hopkins my accompt in 
company, 521. 7. 44. 
J. 4. . 
Caſh, received in money, 27 07 al 
Bills receivable, for one on R. Ad. 
diſen, 5 2 : 45 CO © 
—— | 7274 
undries Drs to Cambrics, 1201. | 
&.-3 
Eduard Hopkins my accompt in com- 
pany, for my half — 1 40> 60 oo 
pieces, at 31. 
.R] Edward Hopkins my . pro- PR | 
| per, for his half ſhare, 
1299900 
11th, 
Caſh Dr to Edward Hopkins my accompt prefers | 
l | Received for his half ſhare of cambrics, 640g oo 
- 20th, 
Wundries Drs to Edward Huyphins my aceompt in 
1 company, 621. 81. 
4 
5] Cloves, for 72 lb. at 97. 32 8 
1 Caſb, received in money, - - 300 
8 1 ooo 
21ſt. 
8087 Dr to Fame: Ward, 2161, 
23} Bought 90 pieces, at 21. 87. to pay at | 
onths, — — . 21 oO 
22d. — — 
1 and * 7 Dr to Ca, 21. 25. 
Paid loſs of a wager on a horſe race, — 00 
8p Phenix in company wiih Ceorge Kent Dr a 
— Sundries, 6401. J. 
i To caſh, for my half ſhare, . 320 0 
.8] To George Kent his accompt in com : 
pany, for his half ſhare, yy . 
25th. 
' 81Ship Phenix in company with George Rent D 
to Caſh, 161. 105. 
Paid the carpenter his bill of repairs, + 
George Kent his accompt proper Dr to ditto Ken 
— his accompt in company, 8 J. 5. 
8] For his half ſhare of repairs, - - 
Ca Dr to Ship Phznix in Company with Georgel 
Kent, 22 J. 
Received 1 month's freight, . 


$7 corge Kent bir accompt in company Dr to ditts 

his accompt proper, 11“. | 
For his half ſhare of 1 ms freight re- 

ceived, - — | ! 


N G. Coz 
JT 0D U ($) 
| | J. 's.| d. 
October 25th —— 
hip Phenix in company with George Kens Dr t 
Caſh, 18 /. 
Paid premium for n $006 to and fi 
adiz, 18 ooo 
Lege Kent his accompt profer Dr to ditto bi; 
accompt in company, 9 
For his half ſhare of premium, - oo 
26th. — 
Sherry in company with George Kent Dr to Rich- 
6 ard Qwen, 2361. 105. 
For 9 pipes, viz. 4 at — wy 5 at — 107. 
due on demand, 23611000 
.c|Feorge Kent his accompt proper Dr to ditto his 
I accompt in company, 1181. 5 5. 
For his half ſhare of 9 pipes ſherry, -= 1185 00 
27th.- 
9Ca/h Dr * George Kent his accompt proper, 
E 124. 105. 
"9 Received of him his half ſhare of my diſburſe- 
nts on the P4rnix, and alſo his half ſhare of 
the price of 9 pipes ſherry, - - 12411000 
.c\Richard Oren Dr to Cath, 2361. 105. | 
6 Paid him in full for ſherry, - - [23600 
; 29 th. 
Sundries Drs to —. in Company with Geerge 
Kent, 1451. 
| „ # 
9 can. 1 for our 5 belt pipes, = 1 te 
Edward Turner, for the rel on — 25 on 
145 
corge Kent his accompt in company Dr to ditt 
bit accent proper, 721. 105. 
For his halt ſhare of 5 pipes ſherry fold Ed. 
rd Turner, at 29 “J. 721i 
November 15 
a/h Dr to Sherry in company with George Kent, 
1104. 87. 
Received for 4 pipes, at 27/. 127. - 11c} :3Þ60 | 
Sc eorge Kent hit accompt in company Dr to ditto 
— his accompt preper, 55 J. 4s 
For his half ſhare of 120% 85. n fo 
pi pes ſherry, - 5514/00 + 
aſh, Dr to Edward Turner, 251. 
Received of him-in-full for ſherry, - 25|>0ofo0 
 g|Sherry in company with George Kent Dr to Caſh, 
36 2.4 
Paid carriage, cellar-rent, Cc. - ; JM 
ecrge Kent hir accompt proper Dr to ditto bis 
accompt in company, 11. 117. 
For his half ſhare of carriage, cellar-rent, c 1þ1 bo 
| 


November + 
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| J. J. id. 5 MAY; 
| November iſt. 1 November 22d, —— —— = 

Sherry in company with George Kent Dr to Pro- 10010 in company with Simon King and Fobn 

on fit and Lyfe, 71. By. 6d. | Oker Dr to George Hod, 5311. 

For my commiſſion, at 14 er cent. - 70806 Bought 18 tuns, at 291. 107. due on de- 
mand, - - - 53110090 
George Kent his accompt proper Dr to ditto his 10 
ga gccimpt in company, 31. 147. 3 d. Simon King his accoompt proper Dr to ditto his 
For his half ſhare of my commiſhon, - Zi14]o3 +10 accompt in company, 1771. 
| - 4th. P For his 5 ſhare of 18 tuns oil, - 177lo0'00 
Ecorge Kent his accompt proper Dr to Caſb, 1221. 10 — | 
- 8. 94. ln Oker, ditto, - - - [17700 
Paid him in full for his half ſhare of neat pro- 10 
ſceeds on ſherry, - - . 1220809 25th. 
— Sch. Ic] ;corge od, Dr to Sundries, 531). 
Cab Dr to Surdries, 405 1. 5. 
— | bd ic To Simon King his accompt pro- 
+3] To Eduard Harley, for principal per, paid by him, - | 120 OC 
lent him the 6th of Auguſf> 400 oo ic To 7% Oter his accompt proper, 
laſt, - BENE paid by him : n 
6 To Profit and Loſs, for 3 _—_y 5 To Caſb, paid by me, - 211 00 
intereſt, at 5 per cent. - 5 3 oO 
28 405]00[00 - 
-——1 1th. 7 Sundries Drs to S. King his accompt pro- 
gf Houſe expences Dr to Caſh, 40. per, 571. 
| Paid one year's rent of my dwelling-houſe, 40100j00 Mt 
12th. - 1c} John Oler bis accompt proper, paid | 
Sundries Dis to Geerge Evans, 300l. to him, - - | of Ha 
3 .v| Caſh, paid to me, - . 34 00 
cl Caſh, received in compoſition of his debt, 180 © — 5 ooo 
.& Profit and Loſs, abated him, - 120 © | 10 | 
ooo 00 zoth. — 
i James Fuller Dr to Oil in company with S. 

ah Dr to Nathaniel Napier, 621. — King and J. ter, 3ol. 

„ Received of him in * - - 62/0000 . ic Sold him 1 tun, to pay at 14 days, 30,000 
g . 15th. 10 — | 
0 Vqzage to Liſbon in company with Simon King —|Simon King his accompt in company Dr. to ditto 

— and John Oker Dr to Sundries, 995“. 10 his accompt proper, 100. 
Es Ke his 4 ſhare, - - io ooſoo 
cl To Simon King his accompt _ 1 100 — 
for 8o pieces ſerge, at 5 J. 107. 44 won 7 hn er, ditto, . — 10/00/00 
„ic To John Gher his accompt aa ti a 1 December 2d. — 
for 70 pieces frize, at 4 /. Sundries Drs to Oil in company with S. King | 

«| To Stuffs, for go pieces, at 2/. 104. 225 00 and J. er, 2131, 107. 

| To Cab, for charges and premium, go oo 3 | 
4 9955000 91 Caſh, in part for 7 tuns, at 3ol, 107. 113 10 ; 
| .4)\ George Toung, for the reſt, at io days, 100 oo 

n1c|Simon King his accompt proper Dr to ditto his * 213 * 
18.  accompt in company, 331 I. 137. 4d. 

IT For his 4. ſhare of the voyage to Liſbon, 331}13]o4 .ro\Simen King bis accompt in company Dr to ditto 
-” — his acenmpt proper, 71. 35. 4d. 

= John Oler, ditto, Wr - 331]13]Þ4 10 For his 7 ſhare of ſeven tuns of oil fold, 71102{04 - 

_ 17th, .10 

ral Sin King his accompt proper Dr to Sundries, en ker, ditto, - . ” 710304 

f 108 J. 67. 8 d. 10 7th. 
6:44.48 . 11|Canary in company with S. King and J. Oker 

IC] To 7. Ser bit accompt proper - Dr to Jil in company with ditte, 3201. 

id by hi . K Received 5 8. 6 pi 
paid by him. 1 eceived 12 pipes, viz. 6 pipes at 28 J. 67 

+ | To Caſh, paid by me, „ 56 13 4 8 d. and 6 pipes at 25. in barter for 10 tuns, 

p 108105108 at 321. . - - 20 oo 
— 13th, | 
% Dr to George dog 100 ! | 


—| Reccived of him, in 


ull for oil in 3 | 138 
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611) 10 . 
| | J. L. Id. 
g _ December i8th.— 
F r to Canary in N Simon Ring 
Ts wy Jobn Oter, 1171. 125. * 
Received for 6 pipes, at 29. 125. r 1209 
1 Simon King his accompt in company Dr to 
o ditto his accompt-preper, 59l. 47. | 
For his 4 ſhare of 7 121. n for 
anary, F | 5 94,090 
ohu Oler, ditto, += - - 5 4. 


—_ 


y 
. = 


andrizs Drs to James F. uller, 30 J. 


Caſh, received in compoſition of 81 
debt, 12 00 
Oil in company avith S. King and 
Jobn Oker, abated him, . : 16 00 


& & 


_:10 Simon King his accompt-proper Dr to ditte bi 
accompt in co f 61. 


10 
J For his J ſhare of 1 181. aba abated = 
I 

.10 John Oler , dls, © ag at 9 


24th, 
Sundries Drs to Canary in company with S. 
King and J. Oler, 1501. 

J. . 


10 S. King his accompt in company, for 
2 pipes taken to himſelf, as his F 30 
10 ſhare of what remains, 
11] J. Oker his * in 3 ſor 
— ditto, a " 
.11] Canary, for 2 retained, as my 
ſhare * 


50 


19 


— 


25 


Vor. I. No. 26. 


F . 
ſ December 27th. 


George Kent, 221. 
Received in full for aq . F 


«ſh Dr to Ship Phenix in company wit! 


his accompt-proper, 11d. 
For his half ſhare of 22 /. received as freight 
23th. 


corge Kent his accompt in con company Dr to ol 
11 


nn Mr Jones and company Dr to Ship Phenix i 
9 company with George Kent, 7000. 
ditto ſhip, to pay at 3 months, . 


bit acco roper, Sol. 
For his hal — , - - 
30th. 


corge Kent hit accompt in company Dr to ditt 


2001. 


__+YHouſe-expences Dr to 2 
5 xpended ſince the 1 of Jannary laſt, | 


70 


f 
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| 


_ 
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1769. 


0 


8 IK; 


— r ox 8 EP n-4a4S2-6 


A. B. | P. e e 
Fol. Fol. Fol. Fol. Fol. Fol. 
Aiton (George) Broad cloth 3 Caſn 1—9/Daroys 2 Evans (George) 2/Freeman (Thom.) 2 
| | Bills receivable 4 Chints (Indian) 1 Druggets 3 Fuſtians 2 
| Boyd (William) 6 Oriſp (Sir Iſaac 2 Dennis (George) 5 Foreign coin 4 
my acct-curt Cambrics 2Dyer (John) 7 Fuller (James) 19 
Bills payable 8. Cochineal 4 Dupper (Edward) 7 
N Balance 110 Cinnamon 4 
| Cotton 5 | 
Cloves 5 
| Charges of mer- 
chandize F 7 
Canaryin comp. 11 
| Canary 11 
8 H. I. K. 0 L. M. 
Fol. 5 Fol. up. Fel a Fol. Fol. Fol. 
Green (Jacob Harris (John 2 Jeſſop( John 1 erſeys Linen 1 Martin ( Joſeph) 2 
| 9 1 3 wx rs Keil (John) — 4 Muſlin r 5 
Hopkins (Edw.)) Jones (Mr) and Kent (George) b 
| my accompt in> 8 company 11 nis accompt - 8 
| comp. in comp, 
opkins (Edw.) [Kent (Geo.) his 
my acct proper acct proper 
| ouſe · expences 9g King (S oa) 
his accompt , 10 
| proper 
| ing (Simon) 
his 5 10 
| in comp. | 
| O. P. Q. R. 8. 
, Fol Fol. Fol. Fol. Fol Fol. 
Napier (Nath.) Owen (Richard) g{Profit and Loſs 6 Ruſſel (Jacob) 2[Ship Britannia 1 
Oker ( John) his : Pymento 7 efuſal of bargains 3 Stock 
acet proper Perkins (John) Spencer (Jacob) 
Oker (John) 3 ol My acct-curt 7 zuſpenſe-acct 5 
| acct in comp. ugar, 7 
Pim in company 10 ffs 8 
| Ship Phenix ry 8 
company | 
| Sherry in comp. 9g 
Ks V. W X. Y. Z. 
Fal. Fel. Fel. ö Fol. Fel. 
Turner (Edward) Vernon (John) 3 Wright (James) Young (George) 4 
oyage to Jam. 3 Ward (James) 8 
oy. from Jam. 6 Wood (George) 10 


Voy. to Hamburg 
Van Beek(H. )his 5 
acct of goods 
an Beek his wa 
compt on time 
an Beek his ac- 
compt- current 7 
vy, tO IAibon 
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Cr) LT ED UE © | L E DOE. (1) 
(Fo 4. a: | 
No 1] ——— 5 
| Caſh, Dr | Contra, Cr 
1769 1769 : 
Fan. To Stock, for ready money, - 1200cÞooſoo Fan) BY Cambrics, for 40 pieces, at 2 J. 464. | 2 
Feb. 5To Thomas Freeman, received in full, 9 ο 15 IBV 7o/eph Martin, in full. - 5 
25 To Drugzets, for ro pieces, at 8. 37. [ , 8 :1]10j90 By Drugg-ts. in part for 26 pieces, at 71 107. 3 
Mar] 4\To Kerſey, in pait for yo 3 at, 2113y Ve. to Jamaica. paid charges and prem, 3 
60. 75 - | 3] Zoch 3006) 7. Rufſ-l, in full for druggets, + 3 
2 To Bread Cloth, in part for 400 yds, | 3] 15<]14}98 Feb. 2jByBroauC{eth,inpart foriooo yds,ati 35.6d. 
| 230 To Bill; receivable of wy Sidney | 16085 Sundrier, as per Journal, - 
in full, - 14111 3194 Mal Zy n Vernon, in full for duroys, 3 
| Apr.] 1To John Keil, in full for heirs, 27coc[90 By J. Speucer, leut him for 6 MV at 5 per c.| 4 
To George — ia full for broad} | 2305 Faceh Green, in part for holland, 3 
cloth, . 4) 28djodoo May 2jBy Edward Harley, in full, - 2 
22 To Indian aue a balance in barter,| iI 46652 By Refuſal of bargains, - 5 
May 131jTo 7. Hop his accompt current, 5] 20-|20j90 18j}By J. Fefop his acct-curt. for leather, Fs, 5 
July o Voyage from * in part forf 220365 George Aiten, in full, - g 
indigo, „ 8r]izjoo Fung &By Sir e Criſp, in part, . 3 
3 o Edvard Dupper, i in full of my bill] 7 1016997 221By 2 Dennis, in full - 5 
Aug | z To Nathaniel Napier, iu * for 290 By Sir //aac Criſp, in full, + . > 
druggets, 6:]ojo2 Fab 2jBy Charges of mer. paid + year's ſhop-rent,] 7 
1 ifTo H. V. Beek his an of abb. 7] 4270 o 5Þy Charges of mer. paid poitage, &c 7 
Sept. i To Ship Britannia, for freight, I 72] cj00 gy ozage from Jamaica, for charges p. ied 6 
. To Profit and Loſe, for 6 mont 1 224By Foy. 16 Hamburg, for lead and charges | 5 
2 | intereſt of 1000/7. - 25120600 Aug} 6jBy Edward Harley, lea him at 5 per cent z 
; 28; To Voyage to Hamburg, for 88 By H. J. Beek his acct of gd. for charges | 5 
|. ſugar, . - 23jBy H.F. Beck bis accompt of goods, 7 
02. o Eiward pains my s i zo By HF. Act bis acct current, tor tobacco,| 7 
company, 3 BV Jane, Wright, in full, — $] 
11} To Edward Hephin oy acc 1 pro- Sept} 8 By H. Beek bis acct curt, remitted him.] 5 
| per, 10By Bills Payable, . - 8 
To Edward uf, my . in CA. 4By Edward Hophins my acct in company | 8 
| company, 2Ry Preft ard Loſs, paid laſs of a wager, 6 
25]To Ship Phenix in company, for 1 by Si Phenix in company, for my 4 (hare | $ 
month's freight, - - By Ship Phenix in company, paid Tun 8 
| —|By New accamfpl.. - 9 
5 1 
ol. 2 | 4 ee 2. 
1 o = | 
Linen, Dr | | Contra, Cy 
r769| Tard. 17 59 Yards. 
5 Jan. To Stock, at 27. 64. for 2000} 2| 250popo . u Sundries, ir burt. at 21.84, for | loc 
7 To Profit and Lf, gained, 6 20 108 5 Bly George Dennis, at 24.94. for ER 
8 ———_— — 3 
5 8 2704161608 2500 
3} — — — — —— —ä 
9 y ; 
Indianchints, Dr F Cont? a, Cr | 
1769] Piece: 1769 Picces. 
Fol Jun. To Stock, at 23 /. 107. for 15% 367]1cþo. Apr H Lockrams, in barter, at ag/,for | — 2 4 
Ec To Preft and Let, gained, | —1 6 3 10 Ay Saxd. in bait. at 2 a4. 157. l] — 
| | — C ity Geerge Dennis, ar 250. _ 
371 De 50 By balaite, ICE,4.000 at 240. 107%. — Coy 
a F W | m_— 
| | | 1 VS 5 
: | | Ship Britannia, Dr Contra, Cr. 
1769 A 176 
1 Jau. To Stock, for 3 part, . 34811 Sept rjBy Caſh, for my * of freight, . 1 
| To Profit and Le, gained, + 7a By Balance, Ie: hy 4 reauinpirg, 11 
3 | | | 
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Fe 


Fan | 1 To Stock, per note on demand, 


| 


16 


608 | 

No 5 | — 
John Harris, Dr 

1769 


Jan. 10 Stock, per bill due February 2. 
o H. Van Beek his accompt * goods, 


at & months, 


7.— 


Thomas Freeman, 


Dr 


George Evans, 


D 
8 


— — 


To Stock, per bond at 5 per cent. 


— 


Dr 


Stock, 


Jan. 1[To Foſeph Martin, on demand, 
To Sir Iſaac Criſp, due June 1. 
[To Balance, the neat of my eſtate, 


Dr 


Foſeph Martin, Dr 
6 
Vas. 15 To Caſh, paid him in full, 5 
' 
10 — 
| Sir Iſaac Criſp, Dr 
1769 
June 8 To Caſh, paid him in part, 5 
9ſro Caſh, paid him in full, A 
11 _ 
Cambrics, Dr 
17690 Pieces. 
Tow ro Cab, at 21. 167. for 40 
To Profit and Loſs, gained 3 
1 | 
1 Duroys, Dr 
17 Pieces. 
Jan. ſio To John Vernen, at 26s. for | 100 


45 


1.14, 


818 8 


2 

meg 

— 

— 

2 
21388 


E 


1760 
Jen. 


1769 
Jan. 


1765 
Cet. 


{ 
I 16 
Novit2]By Sundries, as per Journal, 


LED GCE X. 


Contra, Cr | 


By Broad Cloth, for my bill on him, 


— 


Cr 


By Caſh, received in full, . - 
By Balance, for Van Beek's flax, 


Contra, 


Contra, 


4 


Contra, Cr 
By Caſh, for ready money, - 
By Linnen, 2000 yards, at 27. 6d. 
By Indian Chints, 1 5 room: at 24 J. 
107. - 


By Pro 7 . and "A gained ſine the 1 
| January laſt, - - 
Contra, Cr 


II By Stock, on demand 5 


By Ship Britannia, for 3 ny . 

By John Harris, per note on demand, 
By Thomas Freeman, per bill due Feb. 2. 
By George ow, an bond at s per 


cent. 


Contra, 


By Stock, dated June 1. - * 


Contra, Gr 
Pieces 
By Sundries, at 3 J. for 40 


(2) 
{Fo 


Contra, 


265. for 


iy Voyage te Jamaica, ay 
yBalence, remaining, at 26s. 


120 
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| HEE | 1. | (3 +, . 1. la. 
No N PRs ORE e 
| Fohn Vernon, Dr | Contra, Cr 
1769 | 1769 
Mar To Cg, paid him in full, 9 Jan. iy Duroys, to pay at 2 months, lt 3 q oo oo 
June o Profit and Liſs, *. Dr nn | By Balance, due by him, - » [11090000 . 
legacy, W 1 . 1 
N 33000105 
* — C Cr | 
rug gets r ontra 
1760 : Pieces 1769 ü Pieces. 
| Jan. 1] o Sundries, at 71. 10s. for | 26 Feb. j25;By Caſh, at$/. 35. for 10 | i] 8111000 
| o Profit and Loſt, gained, — May] 7By Suſpen/c- pony at 71. | 
157. for 1615 12% 
26 205 1900 
re — Re 
> Jacob Ruſſel, Dr Contra, Cr 
— 1 760 1 769] K 
Jau geo Caſh, paid him in full, - Jan. ig By Druggets, on demand. 2] 9711000 
To Balance, due to him, - | July \22 By Veyage to Hamburg, due at fix Mo. 7] 441900 
| 1 47/09/00 
16 8 
Voyage to Jamaica, Dr Contra, Cr 
176+, 1769 . 
Zan i To Sundries, as per Journal, Fune[18 By Sundries, as fer Journal, 3094107'00 
To Prefit and L, gained, + . - 
> — — ) 
/ Jacob Green, Dr | Contra, Cr | 
1764 1769 
Morzg To Sundries, paid him in full, Jan. 21 By Voyage to Jamaica, to pay at 2 Me. 3ſt 
1+ —|—|—- 
— — 
Broad Cloth, Dr | Contra, Cr b 
1769 Yards. 1769 Tards. x 
Feb. o Sundries, at 137 6d, for | 1006 Mar| 1 By George Young, at 147. for 490 4 28cpooſ- 4 
To Profit and Lefs, gained — 17 By Bills * at 10. 2d. 
00 


| or 


22 By Sundries, at We 14. for 


| 


Edward Harley, Dr | Contra, 
2 


Ma, To Caſh, py him in full, - l 4 44 Feb. 


By Broad Cl:th, due at 3 — 3 
aug. (Lo Caſh, lent him at 5 per cent. 11400Þp000 Nov, FT for principal, - 9 4000000 


—— 
20 
——— — —„— 


Kerſeys, Dr | | Contra, Cr | | 
4 


176 Pieces. 17 Pieces. 
170. 16]To Ca, at 61. for - go 1154 1769] 
Apr, 11To * Keil, abated + — | 4 wo x 

| Te Profit ond Loyjr, gained, | — 


"a 
i 
+ 
1 
6, 30 
| . — * fp 1 
57101 8 | 
21 . — my | 
100 Puftians, Dr | | | Contra, Cr | | 
00 | 
00 
John 


y Sundries, at 6/. 7 5. for 90 1571 1000 


Peres. 4 Wy Pieces. 


1769 
Feb. 16fTo C, at 377. 6d. for 120 | 1225 * remain. at 377. 64. 120 ＋ | 
Vor. I. No. 26. 3 7P hs > 


— — — 


Mar Afro Kerſeys, to pay at 20 days, 


1769 


Mar 


at 251. 
28 — — 
Cochineal, Dr 
1769 
Hpr.|16 To Linen, in barter, . 


1'0To Indian Chints, in bartet 


610 + | 
| tu) i& ®/ D-GC-E 5 
Ne Ka - — | 
George Young, Dr 
1769 
Mar, 1|To Broad Cloth, to pay at 1 month, 
Dec.] To Oil in company, due at 10 days, 
: 
John Keil, Dr 
176 


24 


Facob Spencer, Dr 


EU Caſh, lent him at 5 per cent. 


Bills receivable, Dr 


17 To Bread Cloth, for 1 on Henry Sidney, 
22 


30 


To 7. Perkins my accompt-current, foi 
1 on John Alfion, L. 80 oo oo 

1 on Jacob Finch, 120 o oo 

1 on Stephen Morden, 38 07 o8z 
9 To Ed. Hopkins my accompt in comp. 
for 1 on Rich. Addiſen, 


| 


o Bread Cloth, for 1 on George Digby, * 


Foreign coin, Dr 
| i Moidores. 
2 To Broad Cloth ax 277. for 26 
| 
ö 
27 
Loeckrams, Dr 
Pieces. 


Cinnamon, Dr 


o Linen in barter at 77. 8d. | 


04 


1769 
Apr. 


5 
Contra, Cr 
Apr | 6'By Caſh, received in full, I 
By Caſh, received in full, 19 
Contra, Cr 
y Sundries, as per Journal, 
Contra, Cr 
By Balance, due by him, 11 
| 
Contra, Cr 


1769 
Mar 


B O OK XE EPI N . 


L E DG EX. 


2 


y Caſh, received of Henry Sidney in full, 


By Balance remaining, 


| 


1 on George Digby, L. 100 00 oO 
1 on 7. Alton, 80 oo oo 
1 on 7. Finch, 120 00 00 
1 on Stephen Morden, 38 07 084 
1 on Rich. Addiſen, 45 0000 
Contra, Cr 
9 Moigores 
1 Jacob Green, at 267. 
6d. for 26 
y Prefit and Leſs, loſt, — 
Contra, Cr 
Pieces. 
y Balance remaining, at 255. 40 
I Contra, Cr | 
2. 
Balance remaining, [i 
contra, Cr 
_ - 
y Balance, remain. at 77. 89. | 


280 
100 
5 00 
| 
2711005 
oo od oo 
my BY 


18 


04 


No be A — 
Muſlin, Dr | . Contra, 0 
17 Bale: TD Bates. 
Apr.|22,To Indian uu, at 120. 167. y Balance, remaining, at 
ü for . 8 1102Þ$ oo 120, 167. 1 8111020 
31 — . | 
George Dennis, Dr Contra, Cr 
1769 | 1769 
Apr. zor Sundries, as per Journal, - i87]1oloo e. By Sundries, as per Journal, 16 — 
Funeſ22]To Caſh, paid him in full, - 1] 85j06þ6 May 118|By J. Jeep his acct-curt, at 1 month, 5 10800 
272 16Þ6 27216006 
: | 
Cotton, Dr Contra, Cr | 
1769 TN C. O. | 5 c. Q. 
Apr. Boro C. Dennis, at 3. 151. per C. 42 2] $159þ7þ6 yBalaence, remaining, at 30. 157. 42 2 11 1590 
| b | | 
3 | EDI 
- 
Cloves, Dr | | | Contra, Cr 
| bb. Ib 
.ATo George Dennis, at 97. 19. for | 1 500 y Balance, remaining, at 97. 1d. 1211 500 ' 
. ÞqTo E. pins, my accompt in | and at 97. 72, | 3% 
| Company, at 97. for = | 72] 328 — | 
8 * 17þ0 | ; 
3 * 
Suſpenſe-accompt, Dr 
; f Contra, Cr 
o Druggets, ſent Nathaniel Napier 2 oo. 17 
16 pieces, - - * . June Te Nathaniel Napier, — — 6124 
1 
Refuſal of Bargains, Dr Contra, Cr 
13}To Cab, paid penalty for refoling Nor- By Profit end Leſs, loſt. 6 20 
| awich ſtuffs, - x 02150 PL 
WW: 8 50 
30 - — 
Contra, Cr 
Jobn Jeſſpp bis acct-curt. Dy 176 
1769 a By Caſb, for my bill, value arg 1200 
May 18]To Sundries, as per Journal, - 3601 5[0 By Balance, due by him, _ 11160 15Þ0 
360 150 
37 - 9 NN 
a George Aiton, Dy Contra,. Cr 
17 
2 To Caſh, paid him in full, 1] bo Mayh18]By 7. Jh lis acct-rurt. for packing,” 1 
1 1A 
\ 1 | 
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(6) LEDGER. LNG © fe} ;)} 
Ms | d a . J. 1. 4. 
38.— 


Contra, Cr 


Profit and Laſe, Dy 
1769 


Oc? 22] TO Caſh, paid loſs of wager, = 
NM. 12 To George Evans, abated, - - 
To Foreign Coin, loſt, - - 

To Refuſal of Bargains, . - 
ks, Vnyage from Famaica, - 

To Charges of © pp - 
To Houſe-expences, 

To Stock, neat gain ſince iſt Jan. laſt, 


By 7. Fefop his W de for 
my commiſſion, 5 
335 Jahn Vernon, for a lene, 3 
By J. V. Beek his accompt 27 — for 
my commiſſion, - 7 
By H.V. Beek his accompt-current, for 
commiſſion, at 24, 3 953188 3 
I 
9 


Zy Caſh, for 6 months int. of 1000 . 
By Sh-rry in comp, for my commiſſion, 


zy Cafh, for 3 months intereſt of 400. | 


— 2 
8 
>. 


9 
3y Linen, gained, — 11 20 1608 
14 : By Indian Chints, gained, — » | I} 3 1000 
= | 3y Ship Britannia, gained, - l 72 10000 
| | By Cambrics, gained, - 1 
By Drupgets, gained, - - | 3} 10j1 
i By Voyage to Famaica, gained, - 3| 80.15% 
| By Bread Cloth, gained - - 31 3211 
| | By Ker/eys, gained, - - 3] 3cjoojoo 
| By Pyments, gained, - - | 7! 25|11]o8 
=_ By Yeyage te Hamburg, gained, 7116 1708: 
1 By Jebn Perkins my accompt-current, 8 2178 
| By Ed. Hopkins my acct in _ e 8 14/84 
| By Stuffs, gained, 8] gpcÞ9y 
| By Ship Phenix in company, TY 8 34 5h 
| By Sherry in company, gained, - | 9} Pee 
| By Oil in company, gained, . 10] 4/1608 
| By Canary in company, gained, + | t1] 2j1cþÞ8 
| | 274P 4110 
| 
| 3% 
| | 
l Nathaniel Napier, Dr | Contra, Cr 
| 1769 | 
l Jun ho Suſpenſ*- 1 iſt flat and yo 3 By Caſb, in part, f : 4 
Martinmaſi, $|1 24oÞ0 Nov12 By Caſh, in tull, - . 
0 : - 7 | 
| 40 * * 


| | ; | wee, Tai, Dr Contra, Cy. 
| 1769 1769 


Junqdig (Lo Voyage to Jamaica, for returns, 34198 705 Jul. 9 


By Sundries, as per Journal, - 

July] 9 To Caſh, for charges here, 5 1} 97] 2]00 B Sundries, as per Journal, - - 

| — By Profit and Los, - a 
292] glog . 
41 | RT ne. 
William Boyd my acct-curt, Dr | | Contra, Cr 
1769 176 IT 1 
Juueli 8 LO Voyage to ** N in hi Full 1 BV Edward Dupper, due at 10 days, | 7/1c$]1907 


143 


| - | hands, . © 108 19107 - . | 


B O O K 
neee. 
| (7) Fe J. . d. 
No 42 HED 
1769 Charges of Merchandize, Dr | [ 
July] Ao Ca/h, for 2 year's ſhop- rent, i] 120195 
To Caſh, paid poſtage, &c. - i] 2j12]3 
1411258 
43 — — 
170 John Dyer, Dr 
July | gfTo Voyage from Jamaica, due at 6 Mo. 6] 8 90 
12 mento, By -: 
9 | 
1769 | Ib. 
uh io To Voy. from Jamaica, at 6d.for | 1535] K 38Þ7Þ6 
To Profit and Ls, gained, ——| $5 25] 18 
6211502 
45 | 
Sugar, Dr 
1769 To 
Fly io To Voy. from Jamaica, at 197. for 63 $5411 7Þp0 
46 - — 
1769 Edward Dupper, Dr 
July i SHTo Wil. Boyd, my acc. curt. at 10 days, | © any 07 
47 
170 Voyage to Hamburg, Dr | 
Juh ſzaTo Sundries, as per Journal, - 2261 71-8 
o Profit and Loſs, gained. 6! 1611 5]8z 
243]| 4x 
ik 
Herman Van Beek 7 Dy Dr 
10 accompt of goods, | 
Aug . io a, Caſh, paid charges, - i 1415056 
35 To Ca/h, for ſtorage, brokerage, Se. 1 10706 
To Profit and Loſs, for my commil. at 24, . 12005 20 
o H. Van Beek his accompt on time, 
3 due by T. Freeman, - 7] $4jocj90 
_ o ditto his accompt-current,in my hands] 7139111500. 
474.0eþÞo 
14 x x 
Herman Van Beek hat D 
accompt on time, 4 
To Balance, outſtanding, - | 
5 . 
Herman Van Beck = D 
> r 
1769 accompt current, 
Aug. 30 Tro Sundries, as per Journal _ 
Sept.] 3Jl'o Bill payable, for 1 to IV, con at 
| 6 days - - 
8ITo Ca/h, remitted him, - 
o Balance, due to him, - 


Vor. I. No. 26, 


'S $2 4 BR £4 4 £45 


Ss SB UE © £25 
Contra, Gr 
By Profit and Lys, . . 
Contra, Cr 
By Balance dae by him, - - (rt 80.00 29 
Contra, Cr 
beau H. V. Beck 4 BD | 
Aug |30/By H. V. Beek his accompt- | 
s current, at 10d, + | 1535] 7] 8 1 
Contra, Cr 
176g C. 
Fuly a2 By Foy. to Hamburg, at 191. for | 63 | 7 572 
Contra, Cr 
1769 3 
Fuly 30 By Caſh, received in full, - * 10811907 ; 
Contra, Cr 
1769 : 
Sept. 2285 Jen Perkins my accompt current, | gl23510h0 * 
28 By Caſh, for drawback on ſugar, ' 8 25104 *. 
24315P4x 
Contra, Cr 
17 
Aug 17 By Ca, for 14 butts madder, - 1420 
23 By Tho. Freeman, for 18 C. flax, due i 
at moaths, - - . 21 54 2 
474 
65 Contra, Cr 
17 
e 23 By H.V. Beek his accompt of tea. 
due by T. Freeman, - 7, 54þdoo 
Contra, Cr 
p 
By H. Van Beek his accompt of geods, 7391 1 
211By Jaime Wright, abated, - 8 ol 03 
{ <c 
291) 1 15 
| | 
| 


7Q 


614 B O 0 
(8) 1 EAX. 

Ne = — 1 
176 Fame, Wirighͤt, Dr 
Aug. Bi¶To Sundries, as per Journal, 

- 3 
1769 Bills payable, Dr 
Sep1i0jVoCaſh, paid il. Sabin Van Beek's bill. 

12 - Ins: 

ä John Perkins my F emiſh, 
17695 acct-cuirint, - 7 m 
Sql. 22TH. telloiub. at 3 55. 5d. 40s 5 15 

To Profit and Loſs - | 


1 


55. 4 
| Edward Hopkins ny 1 Dr 


56 


2769 


2109 


1769 4 in compeny, 
G7. s[To ditto his accompt proper for his ꝶ of 
1 month's freight, . - 
Nau. EY To ditto his accempt . 26 We for 4 of 5 
. pipes of ſherry, 
Dec. | 1[To ditto his acct prep. foe 4 of 4 harry 
Nu. z TTo ditto his acct prop. tor 4 of 5 


TEE 


F, J. a. Id. 


Edward Hopkins my w D 

. : ' 
compt in company, 

4 ToCa/h, paid 4 ſhare of 10 hhds tobacco, 


9 ToCambrics, fo my { {harcof 40 ps. at 3. 


To Profit and /, gained, 


compt proper, 
j PoCambrics, forkhis 4 ſhareof 4ops, at 3. 
Sts, | Dr | Pieces. 
ijTo James Ward, at 21. 8. tor 90 
o Profit and L, gained, — 
| James Ward, 6 Dr 
o Balance due to him, 


Ship Phenix in —; D 

a with George Kent 1 
o Sundries, as per Journal, 

To Caſh, paid repairs - - 

[To Caſh, paid premium on 600 /, 


To CG Kent his acct in Co. for his 4 gained, 
To Profit and Leſs, tor my balf gained, 


K F 


2 6cÞcbo 


S SO = 


7] 235100 
6 


1 6cjaof-0 
che 
6 c 54 

1344154 


80 216Þþ0j0 
6] gpopo 
11 


George Kent his _— Dr 


. Phenix, old, 


eight, 
0. ditto his rye * x. of| 


Nev. 


499.4400 


Y 


1969 


EE EAPAL MN: 0 
a 


(8). 


— 


Contra, Cr 


Aug. 30ByH. V. Beek hiracct-cur, for cooperage, 7 


1765 
Sept. 


1769 


Sept. 30 


1769 
Oat. 


1769 


0. 1 pr Caſh, received in full, - - 


1759 
Nov. 


1759 
Cet. 


176g 
Let. 
Dec. 


3 By H. V. Beek his acc-cur. for i at 6days, 


— 


Contra, 


Cr 


By Bills receivable, exch. 


Contra, .Cr | Flemiſh. | 
4. 


8 


at 34s. for 22 


By Sundries, as per Journal, * 
By Sundries, as per Journal, + 


QoS 


Contra, Cr 


Contra, Cr 


Contra, Cr | Pieces. 
By Voyage to Liibon in com- : 99 

pany, at 21. 101. for * 

Contra, Cr 


By Stu, to pay at 3 months, - 


25 By Caſh for 1 month's freight, . 
27 By Caſh, for 1 month's freight, + 
28'By Mr Jones and company, fold | 


Contra, 


Cr 


By Ship Phenix in Ce. for his hare, 
By ditto bis acct proper, for half repairs, G 
By ditto his acct prop. tor his x of prem. < 
By ditto hir acct proper, tor his half of 9 


Contra, Cr 


pipes ſherry, 


By ditt his acct proper, for kis alt 


carriage, ©c. 
By dit:s 14 acct prep. for his! — 


By$/.PLenix in Ce. for his 4 ſhare gained, 
By Sherry in comp. for his half gained, 


1 
C 


| 40s 5 o 4 238 


1 
» | 8+ 


SB C@TOn-CT EE LE PE SH & 


(9) LEO SEE L E EX. (9) 
| bs Fe J. | 5. |4. . 
No. 60 — | =_ 
176 George Kent his acct prop. Dr 1769 Contra, Cr 
02. 25 To dit his acct in com. for hi half repairs, $, 85/00 Od, agBy dit. his acct. in comp. for his x freight, 
o dit. his ac. incom. for his nalf premium} 8 oO 27 Cab, for his half of diſbut ſements and 
26 To dit. his ac. in com. for of g pipes ſherry, 8 1185 doo ſherry, 5. 3 
Nov.] IT o dit. his acct in comp. for +4 carriage 8 tit 10 29 By dit. his acct in co, for x of 5 pipes ſherry; 
o dit. his acct in comp. for his + of com. 8' 3 140 3 Der. y dil. his acct in co. tor 3 of 4 pipes ſherry, 
o Cash paid him, - - 9 1226809 27h ditro bit acct in comp. for x — 
To Balance, due to him, - - 11 _351j00j60 By dit. his acct in co. for of Phenix ſold 
624194!00 
1 
776 Caſh, Dr | | Contra, Cr 
GA. SITo o/d accomplt, o © © I 9698 0034 176 
27 To George Kent his accompt proper, of 12: coo Odi. 25 By Ship Phenix in company, for premium 
29fTo Sherry in ce. in part for; pipes, at 29/.] of 1200/00 27\By Richard Owen, in full for ſherry, 
1 To Sherry in com. for 4 pipes, at 27/7. 127. of 116 „edo Nov.| IB Sherry in company, paid carriage, &c. 
To Ed. Turner, in full for ſherry, of 25 20/00 ; 4By Geo. Kent his accomp proper, paid him. 
8To Sundries, as fer Journal, - WV 4050/00 Hy Houſe-experces, paid one year's rent, 
12]To Georpe Evans, received in compoſition, 2] 186 20100 l By Voyage to Liſbon in company, a 
—TTo N. Napier, in full for druggets, | 6] 62Þ000 17 By Simon King his accompt proper, 
25[To S. King his acct prop. received of him, 100 34 oo oo 25 By George Mrd, paid him, 
Der. 2 To Gil in co. in part for 7 tuns, at 304, 10s 10] 112h1600 Dec. z0By Houſe-expences, ſince the 1ſt Jan. laſl 
13fTo George Young, in full, - 4 106 22 IB Balance, remaining in my hands, 
o Canary in co. for 6 pipes, at 29. 127.16 177 | 2,00 
be To J. Fuller, recs in coinpoſ® of his debt, 12 Þ0j00 
I To Ship Phenix in co. for 1 M' freight, 
52 | 


Sherry in company byes Dr Contra Cr 
George Kent. | 1 
7769 * 9 Pipes. 
0:2. 1:6jTo Richard Owen, y 26. mn 4 . 29 By Sundrics, at 29). for - 5 
— at 261. 10. for 5 By Ca, at 271. 1 
No Caſh, paid carriage, Cc. — n - 


—ſTo Proft and L, for we T6 
commil. at 4 per cent. | 

To Geo. Kent his accompt in 5 
company for his! gained. 
To Prefit and L, for ** 


half gained, - | ow 
| | y | 
93 — | ; — 
1709 Richard Owen, | Dr 176g Contra, Cr 
64. |7[To Cafh, paid him in full, - * 236h0po CGH, hbBy Sherry in company, on demand, 
170 | Edward Turner, Dr 196g] | Contra, Cr | 
64. EL Sherry on company, on demand, 0 500 Nov.| 11By Cafh, received in full, - - 
| 35 
* Houſe-expences, Dr | 
| No frrfTo Ca/h, paid 1 year's rent of my dwel- Contra, Cr 
| ling-houſe, - - . | 9] 4gopoowo 
Dec .|zo}To Caſh, laid out ſince the iſt of Zan. laſt; & 2006 oo By Prei and Le, . - 
ö | b * 
ö f 2 2400000 
4 oyage to Liſbon in com. w_ Dy Contra, Cr 
) 176 Simon King and John Oker, | [By Sim, ng bs ecct in comp. 4 remainin 10 
: Bao." t5iTo Sungrics as fer Journal, - | 995000. by J. Oher bis acct in comp, q remaining. ic 


y Balance, for my ij temaining, 1 


(ER. 
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( 20 ) EEE CTE | 5 F 610) 
1 Fo. l. 15.44. | Fa J. . a 
N 67 f ee eee wa 4 * i 
Simm King, his acct prop. Dr 5 Contra, Cr |. 
1969 1759 
*. 15 To tte his accomnt in comp. for his 4 of Nov. 1 5 By Ver. to Liſbsn in co for 80 pieces ſerge, | 914400000 
[ voyage to Lifhon, - . 1033111704 25 By George Wood, paid to him, - 10. 200000 
17 To Surdries, as per Journal, - 103800 28 —By Sundries, as per Journal, . 
22 TO his ac. in co. for his 4 of 18 tuns 01/410 1770510 30 By dit. his ac. in co. for his 4 of i tun oil ſold, io 
| Dec. 20 Lo . his ac. in co. for his 4 of 184. abatedj'9, 6'0 h Dec 2 By dit. hit ac. in co. for his + of tuns oil ſold,j10 
To Batance, due to him, - - 4.15 470714 8 By ditto hit accompt in company, for his 
. I _—_— + of 6 pipes canary ſold, - to 
157114 . 
| 68; — 
| 3 Joh, Or bis accompt-proper, Dr inks Contra, Cr 
| Nov.jts' Lo ditto his accompt in comp. for his x of Nov. sBy L. to Liſhon in co. for 70 pieces frieze, . 
| | | voyage to Liſbon, . - 10 331]: 3jo4 ioÞBy S. King his accompt-proper, . 10 [ 
22 Lo dit. his ac. in co. for his 3 of 18 tuns 25 10 17 7h OD ο 25]3y Ceange Wood, paid to him, To 
25 To Simon King his acct-prop. paid to him, 10 2 zel By dit. his ac. incs. ſor his 2 of i tun oil ſold,ſio 
Dec. 20 Co dit. his ac in cs. for his of 18/, abatedꝗ to oo Dec.] 2ÞBy dit. his ac. in co. for his * of 7 tuns oil ſold, ic 
Lo Balance, due to him, - . 11134704 iy ditto his accompt in comp., for his + of 
6 pipes canary ſold, - fie 
1 | 
| 15 oþ8 17 
| D. 
175 Simon King his acct in co. Dr 1765 Contra, | | Cr 
Nov [30! Co dit. his ac. pr. for his I of i tun oil fold, [10 oo Nev [i5}By dit. his ac. pr. for his ꝓ of voy. to Liſban,|t0[33:Þ1 e 
Dec. 2 To dit. his ac. pr. for his 4 of 7 tuns oil ſold, .o 04 22 By ditto his acct prop. for his 4 of 18 tuns 
18 Lo ditto hit accompt-proper, for his + 0 oil bought, , n 5 di D 
6 pipes canary fold, - . 10] 5 PP Dec.[20 By uit. his ac. prop. for his 4 of 18]. abated, 1c} op ο 
4 ToC in co, for 2 pipes taken to himſelf,]i 1} 5 By Oi in company, for his] gained, 10% Ares 
Lo Hey. to Liſbin in co. for his | remaining, 9133 4304 By Canary in company, for lus *. gained, lic 20s 
| $2, 08 | 
i =, "as 4 5 | 
| WES: John Oker his acct in comp. Dr 16s Contra, Cr 
| N»v.|30 To dit. his ac. pr. for his 3 of 1 tun oil ſold,}io) 1 00/00 Nov 1t5 By dit. his ac. pr. for his 4 of voy. to Liſbon, 10 
Dec.] 2. To dit. his ac. pr. for his q of 7 tuns oil ſold. io 7 1103/04 22 By ditts his acct prep. for his I of 18 tun 
To ditto his accompt-proper, for his 4 of | | oil bought, . > 4 ic 
18 6 pipes canary ſold, - - to! 5904 Dec. ao By dit. his ac. prop. for his 4 of 18/. abatedJ1c 
| 24 To C:nary in co. for 2 pipes taken to himſelf] 1 50bolo By Oil in company, for his 4 gained, 10 
| To Voz. ts Liſbon in co. for his ꝓ remaining] 9331 y Canary in c:mp. for his 4 gained, 11 
| - 
| 522 
| 1 8 3 
Oi. in co. with ag: D Contra, r a 
1 King aud J. Ober, Tun, 176 Gn 
Now [22 To George Word, at 291. 105. for 18/1015 31000 Nov zo By James Fuller, : s | 110 30/00/00 
Dec.12o To James Fuller, abated him, —|1C| 18 Dec. 2jBy Sundries, as per Journal, n| hai Abbo 
To S. X. Hit ac. in co. for his x gained — 10 4 By Canary in co. in barter at 321. for 10.1 1|320fo0f00 
To 7.0. Hir ac. in co. for his q gained | - 4 16/08 | | — * 
To Profit and Ls, tor my 3 gained, | —| 6 4 16/08 : | 18] [56 311 oP? 
563 1000 
176 George Hood, Dr 70% Contra | Cr 
Vr. 25 To Sundric:;, as per Journal, - 531Þ0P2 Nov, 228) Gi in company, on demand, " h[19%53}þceþo 
* — 
73 PE * - 5 N | 1 
James Fuller, D. 196g | ee Cr 
Nov wir Oil in company, to pay at 14 days, 4 36;20þo D. addy Sundries, as per Journal, > 


. Fd 


818 


5353 
1 e 
0 ( ) + J. 1. d. 
Ne 74 3 r. - 
| Canary in co. with SL Dr 
| | King and J. Ober, 4 
1769 | Pipes 
Dec. 7 To Oil in company, in barter 12110] 3200900 
| To S. King his acct in co. for _ | 
his 4 gained, - —j10 2'10;08 
ro J. Oter bit acct in comp, — | 
for his 4 gained, — 8 211008 
To Profit and Lyfe, for my 4 _ 
gained, n —| 6 2/10j08 
32701 2100 
75 — 
Canary, Dr | 
1769 Pipes 
Dec. 24 To Canary in co. retained at 251. 500 


1769 
Dec. 


— 1 


4 


— 


Mr Jones and Company, Dr 
To Ship Phenix in co. to pay at 3 M', 


«yz 


Balance, Dr 

To Caſh, remaining in my hands, 

To Indian Chints, remaining 5 pieces, 
at 24d. 10s, - . 

To Ship Britannia, for 4.remaining, 

To Tho Freeman, due for . Beet's flax, 

To Duroys, rem. 30 pieces, at 26s. 

To Jahn Vernon, due by him, 


To Jacob Spencer, lent him, * 
To Bills receivable, as per accompt, 
To Lock: amy, rem. 40 pieces, at 257. 
To Cochineal, remaining 1 C. - 

o Cinnamon, rem. 64 lb. at 77. 8d. 
To Muſlin, rem. 8 bales, at 12/. 167. 
To Cotten, rem. 42 C. 20. at 3. 155. 
To Clover, remaining 12 lb. at 97. 19. 
and 92 Ib. at 97. : - 

To John Fefſop, his ac. curt, due by him, 
To John Dyer, due by him, . 

To Ley. to Liſbon in co. for my q tem. 
To Canary, remaining 2 pipes, at 25 /. 
To Mr Jones and Company, outſtandi 8 


Vor. I. Numb. 26. 3 


To Fuſtians, rem. 1 20 pieces, at 377. 64. : 


q1i02 466024 


121000 


% 


4 


E P IN . 


LEDGER. 


By H. Van Beek, his acct on time, 
By H. Van Beek, his acct-current, 
By James Ward, due to him, . 
By George Kent his acct proper, 

By Simon King bis acct-proper, = 
By John Oter his acct proper, - 
By Stack, the neat of my eſtate, + 


9 


I”, 


Fol J. . &. 
F: þ A. 
Contra, Cr 
1769 | Pipes. 
Dec j18]By Caſh, at 29. 127. for | 6] of 173162 
2 By Sund, at 250. tor 6 epos 
| 12 327 120 
| 
Contra, : Cr 
Pipes. 
By Balance, remaining at 25“. 2 ti] $00%0 
Contra, Cr 
2 Balance, outſtanding, - 11 
Contr, = Cr 
By 7acs Rafe! due to him, - | 3 


— 


618  BOOK-KE EPPING 


Of the SUBSIDIARY BOOKS uſed by Mexcuyanrs. 


Tuo von ail merchant-accompts may be kept by the Waſte- 
book, Journal, and Ledger, alone; yet men of great bulineſs 
find it convenient, either for abridging theſe, or for other 
ends, to uſe ſome others, generally called ſubſidiary or ſub- 
ſervient Books ; the moſt common of which are theſe nine fol- 
lowing, viz. — 


1. The Caſh-book. 


Tuis book is kept in a folio form, like the Ledger, and 
ſerves to abridge the Caſh-accompt there. On the left-hand 
page, or Dr ſide, Caſh is charged Dr for all the ſums receivgd ; 
and on the right-hand page, Caſh is made Cr for all the ſums 
paid, Once a weck, or, which is more ordinary, once a 
month, this book is poſted to the Ledger; or, if you pleaſe, 
firſt to the Journal, by two entries, v/2. Caſh Dr to Sundries, 
for all the receipts, and Sundries Drs to Caſh, for all the pay- 
ments, By this means the Caſh-accompt in the Ledger will 
be ſo far contrafted as to confilt of 12 lines, viz. one for each 
month'in the year, A ſpecimen of this book follows. 
| | J. . id. 
| — 1 769. 
July Caſh, . Dr. 
iſro Scorge Hill, received in full for lead, 


To John Scot, in part for ſugar, - 
120 To Rabert Hunter, for A. B's bill on him, 


18]To Port wine, received for y « v 
31ijſo James Neil and comp. in full for tobacco, 


| — 1769. 


uly Contra, Cr. os 
2 3035 George Duncan, paid in full for canary, "A OO 


1i]By R. Richmond and Co. in part for dowlas, 
+ 20þy Samuel Smith, paid him R. Blair's bill, | 1ofoc 

2 5% Helland, for 2 pieces, at 18 /. - 300 
 3i]By Charges of merchandize, - . 56] 2Þ2 
By Houſe-expences, - - - 3 


'298'02102 
Note, Merchants that have caſh-keepers muſt beware to 
write any thing in the Caſh-bouk themſelves ; for if they do, 
the ca(h-keeper is no more accountable for what is ſtated in the 
book ; and therefore the maſter, in cafe of money delivered 
to him, in the caſh-keeper's abſence, mult keep it till he come 
Nome; and then deliver it to him, and ſee him enter it in the 
book himſelf. 


2. The Book of Charges of Merchandize. 


Tuis book is only paged, and deſigned to abbreviate the 
Caſh-book. It contains particular charges on goods and 


voyages; ſuch as, carriage, cuſtom, freight, cranage, wharf- 
age, Ge. As alſo other exp<nces that affect trade in gene- 


ral: luch as, warehouſe - rent, op- rent, accomptant's wages, 


Þoitage of letters, and the like. At the end of each month 


| 
1 


the money- columns of this book are added up, and the ſum 
carried to the credit - ſide of the Caſn- book. 

N. B. At the ſame time you poſt the monthly ſums of this 
book to the Caſh book, you muſt debit the ſeveral accompts 
of goods and voyages for their particular ſhares of charges ; 
which is done by paſling the — entry in the Journal, 
namely, Sundries ( viz. the ſeveral accompts of goods and 
voyages for their reſpective ſhares) Drs to Charges of mer- 
chandize. The remaining part of theſe charges will be ſuch 
as relate to trade in general, being chargeable to no particular 
accompt, and will of courſe fall into the general accompt of 
Profit and Loſi, when the accompt of Charges of merchan- 
dize in the Ledger is cloſed, at balancing the books. The 
form of this book follows, 

[ J. Ii. Id. 
1769. 
Juh Charges of Merchandize, Dr. 


To Caſh, paid for freight of 10 tuns of iron, 
To ditts, paid cuſtom of ditto, - b 
g[To dts, paid other petty charges on dirs, 
12 To ditto, paid porterage of goods bought of A. B. 
o ditto, paid the ſtationers for paper, 
180 To itte, paid poſtage of letters, - 
27\To ditte. paid rent of 2 cellars, - 
| 31 To diito, paid charges on 12 bales of ſkins, 


The Book of Houſe-expences. 


Tuis book is alſo paged, and deſigned likewiſe to eaſe the 
Caſh-book. It contains all diſburſements for family-provi- 
ſions, ſervants wages, houſe-rent, apparel, utenſils, &c. The 
money-columns of this book are — added up at the end of 
each month, and the ſum transferred to the credit fide of the 
Caſh-book. 

N. B. If goods are brought from the ſhop for the uſe of the 
family, this more properly belongs to the Waſte book, and is 
not to be inſerted here, A ſpecimen of this book follows. 
| p J. | 7. J. 


nals 


1769. 
July Houſe-expences, Dr. 
1 To Caſb, paid for new cloaths, hat, and ſhoes, 10000 


10 To ditto, paid for ſix drinking-glaſſes, ooo 

17 To ditte, paid for earthen - ware, X ofo 3/00 
2 To ditto, paid for 12 dozen bottles, loo oo 
31 To ditto, paid pocket · expences, 19 oo 
" ditt, paid the houſekeeper, - -« 1 506log 


4. The Invoice-book. 


Tuts book, which is uſed chiefly by factors, is paged, and 
contains doubles or copies oi the invoices of goods tent to ſea, 
or of goods received from abroad. The form oi an invoice 1s 


as follows. 
Loudon, 


SS 


RE 28 2222 


o 1:8 @ | 619 


J. B. INDIGO 8 boxes, | J. - d. book may be ruled and written up as in the following example. 
Groſs. . Tare. Rotterdam, 1ft June 1765. 
. Sales of 6 pack: ſerges, containing 4380 yardy, received per 
2 5 7 N the Fri ip, Samuel Sharp maſter, for account of A. B. 
— 7 Friendihip, 8 | Sh er, ,. A. B 
3—80 : 15 | - merchant in Glaſgow, North Britain. | 
4——67 : 3 | 1760 Cuil St 
| 8 a oY x | Fune'2 Bold Frederick Gordon, at 1 month, 
7 a p 13 Pact. Pieces. Tard. 
; B—854 : 16 * 1149 — 9 — 
7 | 646 | 
g 644 1114 % * 1386 at 7 ſtivers.| 480 P ½οο 
. - 10 28 Sold for ready money, 
— J. 7. d. 922 nn FLY 
E 4523 Ib. near, at 47. 34. 96 4 21 MP e977 
BE —.—75 | 
SPICERIES 4 boxes. | 2994 at 6 tivers | 8:8[4'00 
0 Ib. J. 1. d. TTY 22 
2 Ne 1——12 cinnamon, at 77. 944. 413 2 Total 4380 303 8 90 
0 2—— 4 nutmegs, at 87. 8d. 114 g 
50 3—57 pymento, at 84. - © 15 6 CHARGE —_ 8, D 
— 4 : 2 n 2 15 : Freight and average, . 25 10 oc 
_ | 10 4 op 28 d uſtom and waiters dues, - 31 00 oc 
0 Bill of lading, cocket, and other charges, oclo9 Winn — _ ſmall 3 00 oc 
95 | 10668] 114 3 4 * . 14 Oc 
Commiſſon at 24 per cert. - . . 21 loo Forge in ſelling, and my 4 04 or 
Inſurance on the above 1007. 14 per cent. and oule-rent, . 
the olley; 4. 68. is , g : | 114106 Commiſſion, at 2 per cent. 27 13 0. 
* Commuithon on ditto at 4 per cent. = O1 Neat 1, (errors and bed debts re 5 00 
| of | be excepted, ) carried to the credit of his 5 128 | * 
111000954 357 
the Errors excepted, per M. 8. elo Accompt-current, - - | 
the N. B. When a merchant in Britain ſhips off imported If the cooſi ned cargo conſiſts of two or more kinds of 
; goods, ſuch as tobacco, to Holland, or other places, for ſale, „ the Safes boot mult be ruled with columns for the dif- 


London, 1ft Fuly 1769. 
Invoice of d boxes indigo, and 4 boxes ſpicerics, ſhipped per 
the Bonadventure, Robert Hay maſter, for Leith, by order, 
and for accompt of A. B. merchant there. 


the invoice ſent to the factor uſually contains only the marks, 
numbers, and quantity ſhipped, but nothing of the prime coſt 
or charges; which in this caſe could not be eaſily aſcertained; 
and the want thereof is pretty well ſupplied by inſtructing the 
factor not to ſell under ſuch a price. But invoices of all 
kinds of manufaftures and goods conſigned. from Britain to 
North America or the / Indies, generally exhibit prime 
calt and all charges; which is neceſſary, not only as it ſerves 
for à ſort of directory to the factor, but ſtill more fo, in re- 
gard Britiſh goods are frequently ſold. in thoſe places at ſo 
much advance on the invoice prices.. 


5. The Sales-book. 


alſo abatements allowed to buyers, &c. whoſe ſum ſubtracted 
from the groſs amount of ſales, gives the neat proceeds. 
From this book, when a cargo is ſold off, an accompt of ſales 


is drawn out, in order to be tranſmitted to the employer. If 


the conſignment conſiſt but of one kind of goods, the Sales- 


erent ſorts of goods; and the heads of theſe colum4 mult be 
titled with the names and quantities of the goods'from the id- 
voice. 


6. The Bill-book. 
Tut deſign of this Re, or Month-bock, is to ſorniſh 


a merchant with a ready way of knowing the time when bills 
or other debts become payable to or by him. It conſiſts of 12 
folios, one for each month in the year. "The left-hand page 
contains the debts that fall due to the merchant in the month on 
the top, and the right-hand page contains the debts payable by. 
him to others in the ſame month; as in the annexed ſpecimen. 


pe Tuts book too is chiefly uſed by factors; and into it is 1769. 1 38 
paſted, from the Waſte-book, the particular ſales of every 
conſigned car go; by which means the ſeveral articles of a ſale, January, to receive. 

, and that lie ſcattered in the Waſte-book, are brought together, 

o ſea, and repreſented under one view, and that in a manner more Edward Finch, 690 crowns, at 544. bill,}1 35'0000 

dice is full and minute than they are collected in the Ledger accompt. f Robert Banks, for lintſeed, . 8611050 
This book exhibits the ſales of _ conſignment ſeparately f George Hally, for Norwich ſtuffs, 35j00'09 

enden, and by themſelves; to which are ſubjoined the refpective f Jobn Short, 2539 guilders, 19 (tivers, | 
charges, ſuch as freight, cuſtom, the factors —. as at 34 7. 5d. Flemiſh per L. Sterling, : 3 An 


* Days: 


— — 


— DO W—C—I— CC OrTR—— — — 
—— — 
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CO — — amet 


BY: Of Of: WoL 
14%. 


— — — 


1769. 


Days Faruary, to pay. 


2 To Sim Smith, 3 


do crowns, at 55 d. 


| bill of 6. F. „ ä 
12 To James J frr. for ſundry goods, 681304 
25 To mne, Martin and company, 1125 o oo 
20;To Jams Hali:y, for oil, . - 1} 7609-40 
V. . Upon the payment of any ſum, merchants either 


cancel the line, or, which is better, they write the word R-- 
ceived or Paid upon the marg'n, or uſe ſome mark of their 
own, to {ignity that the ſum to which it is affixed is paid. 


7. The Receipt-book, 


Is this book a merchant takes receipts of the payments 
he mites, The receipt ſhould contain the date; the ſum re- 
ceived, expreſſed in words at large, and allo in figures in the 
money columns; the reaſon why; and whether in fall or in 
part; and mult be ſigned by the pet ton receiving. But there 
is no occalion to mention the merchant's name; for the book 
being his own, fuſhciently implies that. This book is paged, 
and the form of it is as follows, 

: J. . d. 

Received, Jaht. 1769, in part for ſuger, | 

the ſum of > <br thirty fix aha Ve : 13600/30 
per Fehn Stewart. 

Received, this 4th of Fuly 1769, in full for 
indigo, the ſum of forty cight pounds ten 
ſhillings, - - 


48 1000 


per TY. Green. 
Received,- July 6. 1769, in part for ogy 
twenty pounds, for my maſter David Douglas, 
per Sam. Sprat 
Received, Fuly 10. 17659, in full for co- f 
peras, thirty fix pounds twelve ſhillings, for 


ſelf and company, 
Per David Duff. 
Received, Fuly 11. 1769, forty-five pounds 
twelve ſhillings and nine pence, in full for to 
bacco ſold the 1oth of January laſt, for ſelf 


2 00 


3601200 


eto 


FO 


% 


and partner, - 

Per Simon Trufty. 
Received, Zuly 12. 1769, the ſum of fifty 
pounds, by order, and for the account of 


George Grantz,, * = . 6 
Per Nath, Smith. 


8. The Copy-Book of Letters. 


IT is very imprudent in any perſon to ſend away a letter of 
buſineſs, without keeping a double of it to himſelf ; and there- 


TT RY. 


N G. 

fore, to prevent the bad conſequences of ſuch a careleſs prac- 
tice, merchants are provided with a large book, in ie, into 
which is copied verbatim every letter of buſineſs before it be 
ſent off, So that this book, together with the letters recei- 
ved (which maſt alſo be carefully kept in files or boxes, ) 
makes a complete hiſtory of all the dealings that paſs betwixt 
a merchant and his correſpondents ; Which may be very uſeful 
and aecetfary on many occaſions, * ; 


9. The Pocket-book. 


Ta1s is a ſmall book, of a portable ſize, which a merchant 
carries in his pocket when buſineſs calls him abroad to a ta- 
vern, a fair, the country, or other places. In this be ſets 
down the bargains he makes, the expeaces he is at, the debts 
he pays, or ſums he receives, with every other part of buſi- 
neſs he tranſacts while abroad; as alſo any occurrence or piece 
of news he thinks worth while to record. And when he comes 
home to his compting-houſe or ſhop, he transfers the things 
contained in this book, each to. their proper places in the 
Waſte-book, or Books Subſidiary. | 

Factors of great buſineſs ſometimes keep another ſmall 
book, called the Memorandum book. Into this book is co- 
pied, from letters as they come to hand, ſhort notes of the 
ſeveral commiſſions for buying goods contained in them ; and 
as the commiſhons are effected, the notes are croſſed, or have 
ſome mark affixed to them. This is more convenient in doing 
buſine!s, than to be continually running to the letters them- 
ſelves. Suppoſe a merchant of Liſbon, by his letter, give a 
commiſſion for buying goods, a note of it in the Memoran- 
dum book will ſtand thus. 

Liſbon, 15th June 1769. 
Out of Carlos Papbam's letter an order for 
4000 yards of ſerges, at 84. or 84d. per yard, 
20 dozen ſtockings, not above 365. per dozen, &c. 
All which to be packed and ſhipped for Liſbon, con- 
ſigned to himſelf, and marked C. P. 


In like manner factors may, and thoſe much employed ge- 
nerally do, take a note, from the letters of advice, of all the 
goods conſigned to them, either in a ſeparate place of this 
book, or in another book of the ſame nature. By this means 
a factor has daily under his eye, both the time when ſuch a 
ſhip may be expected, and the goods the brings: And ſo is in 
a readier way of minding to look out for a merchant for them 
before-hand, than if he had only the letter as his remembran- 
cer. An example follows, | 

» Naples, 18th June 1769. 
In the Proſperity, Robert Wilſon maſter, filks for ac- 
count of Anthony Carew, marked A. C. Ne 122 to 140. 


Tus above are the ſubſidiary books moſt in uſe: But a 
merchant is not tied down or reſtricted to them; he may keep 
ſome, and neglect others, or invent more, as the nature of his 
buſineſs requires, and he finds convenient. 


Addendum 


42 


3 0 © 
Addendum to the article BO Ox. 


All foreign bound books pay duty on importation 
148. for every 112 lb. As to unbound books, they 
are commonly entered by the hundred weight, and 
pay, if French, 13s. 678g d. but if from any o- 
ther country, only 78. 7728 d. It is alſo to be ob- 
ſerved, that all popiſh books are prohibited to be im- 
rted; as are all Engliſh books printed abroad, un · 
eſs with the conſent of the proprietor of the copy. 

Common-place-Boox. See Common-place-book. 

Text-Book. See Texr. 

Book binding. The art of gathering and ſewing together 
the ſheets of a book, and covering it with a back, &c. 
It is performed thus: The Jeaves are firſt folded with 
a folding-ſtick, and laid over each other in the order 
of the — then beaten on a (tone with a ham- 
mer, to make them ſmooth and open well, and after - 
wards preſſed. They are ſewed upon bands, which 
are pieces of cord or packthread; fix bands to a folio 
book, five to a quarto, oftavo, &c. which is done by 
drawing a thread through the middle of each ſheet, 
and giving it a turn round each band, beginning with 
the firſt, and proceeding to the laſt. After this the 
books are glued, and the bands opened and ſcraped, 
for the better fixing the paſteboards; the back is 
turned with a hammer, and the book fixed in a preſs 
between two boards, in order to make a groove for 
fixing the paſteboards; theſe being applied, holes are 
made for fixing them to the book, which is preſſed a 
third time. Then the book is at laſt put to the cut- 
ting preſs, betwixt two boards, the one lying even 
with the preſs, for the knife to run upon, the other 
above it, for the knife to run againſt : After which 
the paſte-boards are ſquared. 

he next operation is the ſprinkling the leaves of 
the book, which is done by dipping a bruſh into ver- 
milion and ſap-green, holding * bruſh in one hand, 
and ſpreading the hair with the other; by which mo- 
tion the edges of the leaves are ſprinkled in à regular 
manner, without any ſpots being bigger than the o- 
thers. 
Ihen remains the covers, which are either of calf- 
ſkin, or of ſheep-ſkin; theſe being moiſtened in wa- 
ter, are cut out to the ſize of the book, then ſmeared 
over with paſte made of wheat flour, and afterwards 
{tretched over the paſteboard on the outſide, and 
doubled over the edges withinſide ; after having firſt 
taken off the four angles, and indented and platted the 
cover at the head-band: which done, the book is co- 
vered, and bound firmly between two bands, and then 
ſet to dry, Afterwards it is waſhed over with a little 
paſte and water, and then ſprinkled fine with a bruſh, 
unleſs it ſhould be marbled ; when the ſpots are to be 
made larger, by mixing the ink with vitriol, After 
this the book is glazed twice with the white of an 
egg beaten, and at laſt poliſhed with a poliſhiog-iron 
patſed hot over the glazed cover. 

ROOKSELLER, one who trades in books, whether he 
prints them bumſelf, or gives them to be priati d. by 
others. 

Vor. I. No. 26. 3 
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Bookſellers are in many places ranked among the 
members of univerſities, and entitled to the privilege 
of ſtudents, as at Tubingen, Saliſburg, and Paris, 
where they have always been diſtinguiſhed from the 
vulgar and mechanical traders, and exempted from di- 
vers taxes and impoſitions laid upon other companies. 

The traffic of books was anciently very incunſider - 
able, in ſo much, that the book · merchants of England, 
France, and Spain, and other countries, were diſtin- 
guiſhed by the appellation of fationers, as having no 
ſhops, but only ſtalls and ſtands in the ſtreets, Du- 
ring this (tate, the civil magiſtrates took little notice 
of the bookſellers, leaving the government of them to 
the univerſities, to whom they were ſappoſed more im- 
mediate retainers ; who accordingly gave them laws 
and regulations, fixed prices on their books, examined 
their correctneſs, and puniſhed them at diſcretion, 

But when, by the invention of printing, books and 
bookſellers began to multiply, it became a matter of 
more conſequence, and the ſovereigus took the direc- 
tion of them into their own hands ; giving them new 
ſtatutes, appointing officers to fix prices, and granting 
licences, privileges, &c. 

BOOKING, among merchants, the making an entry of 
any thing in a Journal. See Boox-xeveixG, 

M. ia the ſea- language, a long piece of timber with 
which the clew of the ſtudding · ſail is ſpread out; and 
ſometimes the boom is uſed to ſpread or boom out the 
clew of the mainmaſt. 

Boom-ſpars, imported from the Britiſh plantations, 
are free; if from Ireland, Aſia, or Africa, they pay 
68. 5d. the hundred; and if from elſewhere, gs. 64d. 

Boom denotes alſo a cable ſtretched athwart the mouth 
of a river or harbour; with yards, topmaſts, battling 
or ſpars of wood laſhed to it, to prevent an enemy's 
coming in. 

BOOMING, among failors, denotes the application of 
a boom to the ſails. 

A ſhip is ſaid to come booming forwards, when ſhe 
comes with all the ſail ſhe can make, 
BOOPHTHALMUS, a kind of agat with large circles 
in it, bearing ſome reſemblance to an ox's eye, from 

whence it has got this name, 

BOOFPS, in zoology, the trivial name of a ſpecies of 
balæna. Sce Bai ana. 

BOOT, a well known cover for the leg, made of lea- 
ther. 

Boo r tree, or Boo · Aa, an inſtrument uſed by ſhoe- 
makers to widen the leg of a boot. It is a wooden 
cylinder flit into two parts, between which, when it is 
put into the boot, they drive by main force a wedge 
or quoin. 

BOOTES, a conſtellation of the northern hemiſphere, 
conſiſting of 23 1tars, according to Ptolemy's cata- 
logue, of 18 in Tycho's, of 24 in Bayer's, of 52 in 
Helvelios's, and of 54 in Mr Flamſtcad's catalogue. 
Sce A8TROWOMY, p. 486. 


4 


EOOT Y, whatever is taken from an enemy in ume of 
war, | 

BOPPART, a town of the electorate of Tiers, fituated 
on the weſt ſhore of the Rhine, about eight aules ſouth 
of Coblentz: E. long 5 10', N. lat. go* 20. 
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BOQU EROON, an iſland in the E. Indian ocean, ly- 
ing north-eaſt of Borneo, in N. lat. 32. ? 
BOQUINIANS, in church-hiſtory, a ſe& of heretics, 
ſo called from Boquinus their founder, who taught 
that Chriſt did not die for all mankind, but only for 
the faithful, and conſequently was only a particular 

Saviour. | 

BORA, in nataral hiſtory, a name uſed by ſome for the 
Bufonitzs. Sce BurFonirTEs. 

BORAGO, ia botany, a ſynonime of the anchuſa. See 
AncHuUS4a. 

BOR 4K, a fabulous animal, ſaid to be of a middle na- 
ture between en aſs and a mule, and to have carried 
Mahomet in his aerial journeys from Jeruſalem into 
heaven. 

BORASSUS, in botany, a genus belonging to the order 
of palmæ flabellifoliæ. The boraſſus, of which there 

is but one ſpecies, has palmated and plaited leaves, 
and is a native of India. 

BORAX, the name of a ſaline ſubſtance brought from 
the E. Indies in large maſſes, compoſed partly of large 
cryſtals, but chieſly of ſmaller ones, partly white and 
partly green, joined together, as it were, by a greaſy 
yellow ſubſtance, intermingled with ſand, ſmall itones, 
and other impurities. The purer eryſtals, expoſed to 
the fire, melt into a kind of glaſs, which is neverthe- 
leſs ſoluble in water. 

This ſalt, diſſolved and cryſtalized, forms ſmall 
tranſparent maſſes. The origin of this ſalt is not 
known; but experiments have clearly ſhewn, that it 
conſiſts of a fixt alkaline ſalt, the ſame with the baſis 
of ſea-ſalt, in ſome degree neutraliſed by another ſa- 
line ſubſtance, which is ſuppoſed to exiſt no where 
but in borax itſelf, Fay | 

The medical virtues of borax are little known: In 
doſes of half a dram to two ſcruples, it is ſuppoſed to 
be diuretic, emmenagogue, and a promoter of deli- 
very. 

BORBONIA, in botany, a genus of the diadelphia de- 

_ candria claſs. The calix is pointed and prickly; and 
the ſtygma is emarginated. There are fix ſpecies of 
borbonia, which is a kind of broom, all natives of A- 
merica 

- BORBORITES, in ang tend + 2 ſe of gnoſtics, 

in the ſecond century, who, beſides embracing the er- 
rors of theſe heretics, denied the laſt judgment. 

Their name comes from the Greek, [ Borborss], 
filth, on account of a cuſtom they had of daubing their 
faces and bodies with dirt and filth. 

BORCH, a town of lower Saxony, in Germany, about 
fourteen miles north-ealt of Magdeburg: E. long. 129 
14', N. lat 52* 25 

BORCHLEON, or Loors, à town of the biſhopric of 
Liege in Germany, about fifteen miles north - weſt of 
the city of Liege: E. long. 5® 30', N. lat. 50% 50“. 

BORDAT, in commerce, a ſmall narrow ſtuff, which 
is manufactured in ſome parts of Egypt, particularly at 
Cairo, at Alexandria, and Damieta. 

BORDER, in gardening, is made to incloſe parterres, 
that they may not be injured by walking in them. 

Borders 


ue made either circular, ſtrair, or in cants; 
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and are turned into knots, ſcrolls, vclutcs, and other 
compartiments. They are rendered very ornamental 
by the flowers, ſhrubs, yews, Cc. that are raiſed in 
them. They are always laid with a ſharp riſing in 
the middle; becauſe, if they are flat, they are no- 
ways agreeable to the eye: And as for their breadth. 
the largeſt are allowed five or fix feet, and the leſſer 
commonly four, There are four ſorts, 1. Thoſe con- 
tinued about parterres, without any interruption, 2. 
Thoſe cut into cempartiments and convenient diſtan- 
ces by ſmall paſſages; theſe two are raiſed in the mid- 
dle, and adorned with flowers and ſhrubs. 2. Even 
and flat ones, without flowers. And, 4. Quite plain 
borders, only ſanded, as in parterres of orangery. 

BORD- re. See Free. | 5 

Box D-halſperny, a ſmall toll. by cuſtom paid to the 
lord of the town for ſetting up boards, tables, booths, 
&c. in fairs and markets, | 

Borvp-lands, the demeſnes which lords keep in their 
hands for the maintenance of their board or table, 

BorD-lode, a ſervice required of tenanrs to carry timber 
out of the woods of the lord to his houſe. It is alſo 
uſed to ſignify the quantity of proviſion which the 
bordarii or bordmen paid for their bord lands 

Bnxp-/ervice, the tenure of bord-Jands, by which ſome 
lands in certain places are held of the biſhop of Lon- 
don, and the tenants now pay ſixpenee per acre, in 
lieu of finding proviſion anciently for their lord's table. 

BORDURE, in heraldry, a cutting off from within the 
eſcurcheon all round it about + of the field, ſerving as 
a difference in a coat of arms, to diſtinguiſh families 
of the ſame name, or perſons bearing the ſame coat. 
See Plate LI. fig. 16. 

If the line conſtituting the bordure be ſtrait, and 
the bordure be plain then in blazoning you muſt on- 
ly name the colour of the bordure, 

Bordures are ſometimes ingrailed, gobonated, in - 
victed, G. See InGraAlLED, Oc. 

If the border be charged with any part of plants or 
flowers, the term is verdoy of - rrefoils, or whatever 
flower it be, If it conſiſts of ermins, vairy, or any 
of the furs, they ſay purflew of ermins, Oc. If the 
bordure be — with martlets, the word is char- 
ged with an enalyron of martlers, Cc. 

Bordures are ſymbols of protection, favour and re- 
ward; and as ſuch kings beſtow them on thoſe they 
have a value for. ; 

BORE, among engineers, denotes the diameter of the 
barrel of a gun or cannon, or rather its whole cavity. 

Square Bonk, among-mechanics, a ſquare piece of well- 
tempered ſleel, firted into a handle, ſerving to widen 
holes, and make them perfectly round. | 

BOREAL, in a general ſenſe, ſomething relating to the 
north. Thus, 

Boxrtxar ent, in aſtronomy, are the firſt' ſix ſigns of 
the zodiac, or thoſe northwards of the equinoctial. 

Aurora Boxtalts, See Pyrunartcs. 

BOREAS, a Greek name, now in common uſe for the 
north wind, 

Pezron obſerves, that anciently boreas ſignified the 
north-eaſt wind, blowing at the time of the — 
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ſolſtice. Bcreas is repreſented in painting like an old Box, in mineralogy, a method of piercing the earth 


min with a horrible look, his hair and beard cover- 

« ed with ſnow or hoar froſt, with the feet and tail of 
a ſerpent. 

BOREASMI, in Grecian antiquity, a feſtival kept by 
the Athenians in honour of Boreas, 

BOREEL, a cape on the north part of New Zeland, 
in the South Sea, lying weſt by iouth from the moſt 
ſoutherly part of South America. 

BORGO, a town of Finland, in the province of Ny- 
land, upon the northern coaſt of the gulph of Finland. 

BoxGo DI Ss, à town of Italy, in the dutchy of 

Milan, fituated upon the Seſia. 

BoxGo DE ST SEervLCHRO, a town of Tuſcany, about 
ſifty miles eaſt of Florence, near the head of the Ti- 
ber: E. long. 13, and N. lat 33% 300. 

Bosco Dr Var De Faro, a town of Italy, in the 
dutchy of Parma, about twenty miles ſouth-weſt of 
that city; E. long. 10 36', and N. lat. 4435“ 

Box co-Foarz, a town of the Mantuan, in Italy, ſi- 
tuated at the confluence of the rivers Po and Menzo, 

about eight miles ſouth of Mantua; E. long. 11 * N. lat. 

| A 
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Bando tv Dominco, a city of Italy, in the dutchy 
of Parma, about ten miles north-weſt of that city; 
E. long. 10® 31', N. lat. 44* 50. 

BORIA, a city of Arragon, in Spain, about thirty-five 
miles north-weſt of Saragofla ; W. long. 2*, and N. 
lat. 41 400. 

BORING, in a general ſenſe, the art of perforating, or 
making a hole through any ſolid body. 

Bo of water-piper. The method of boring wa- 
ter-pipes is as follows. The poles of alder, which is 
a very uſeful wood in making pumps, water-pipes, Cc. 
being laid on horſes or treſſels of a foot height, to 
reſt the auger vpon while they are boring, they ſet up 
a lath to turn the leaſt end of the poles, to fit them 
to the cavities of the great end of the others, They 


turn the ſmall ends of the poles about five or ſi inches 


in length, to the ſize they intend to bore the bigger 
ends about the ſame depth, viz. five or fix inches. 
This is deſigned to-make a joint to ſhut each pair of 
poles together, the concave part being the female part, 
and the other part the male of the joint. In durning 
the male part, they turn a channel in it, or a ſmall 
e at a certain diltance from the end; and in the 

male part, they bore à ſmall hole to fit over this 
channel, This being done, they bore the poles 
through; and to prevent them from boring out at the 
fide, they ſtick great nails at each end to be a guide 


in boring. It is uſual, however, to bore them at both 


ends; ſo that if a pole be crooked one way, they can 
bore it through, and not ſpoil it. 

BonrixG, in farriery, an operation in uſe for the cure of 
wrenched ſhonlders in horſes, It is this; having cut 
a hole in the ſkin, over the part aſſected, they blow it 


with up a tobacco-pipe, as a butcher does a ſhoulder - 


of veal; after which they thruſt a cold flat iron, like 

the point of a ſword-blade, eight or ten inches up be- 

A This they call 
ng: 


with ſcooping irons, which being drawn back at pro- 
* times, bring up with them — — of the different 
rata through which they have paſſed; by the examt᷑· 
nation of which the ſkilful mineraliſt will be able to 
gueſs whereabours a vein of ore mayl ie, or whether it 
will be worth while to open a mine there or no. 

BORIQUE, one of the Caribbee iſlands, lying ſouth- 
_ of Porto Rico, in 64* 30 W. long. and 18* N, 
at. 

BORISSOW, a town of Poland, in the dutchy of Li- 

LL upon the river Berozina. 

BORIS „in geography, Sce Nizres. 

BORITH. See . OP 

BORMIO, a territory of the Griſons, in Italy, having 
the dominions of Venice on the ſouth. 

BORNE, a market-town in Lincolnſhire, about 30 miles 
ſouth of the city of Lincoln; in 20' W. long. and's 2® 
430 N. lat. 

BORNEO, a large iſland in the Indian ocean, ſituated 
between 10) and 117 E. long. and between 9 30 
N. lat. and 4*S. lat. 

Its figure is almoſt round, and computed to be 2500 
miles in circumference, and conſequemly containing 
a greater number of ſquare acres than any iſland in the 
known world. 

Boaxxto is alſo the name of the principal town of the 


above iſland, ſituated on a bay at the north-welt part, 


in 111* 30 E. long. and 4* 30 N. lat. 

BORNHOLM, an iiLad in the Baltic Sea, ſituated on 
the coaſt of Schonen, in Sweden, about 43 miles north - 
ealt of the iſland of Rugen, in-15* E. long. and 35 
15 N. lat; 

BORNEO, or Bovxnov, the name of a town and 
country of Nigritia, in Africa, This country abounds 
in cattle, miller, and cotton. It lics between 15% and 
24* E. long. and between 10 and 202 N. lat. 

Boaxr o is alſo the name of à lake, in the river Niger, 
where it traverſes the above-mentioned country. 

BOROUGH, ia Scots law, is a body corporate made up 
of the inhabitants of a certaid tract of ground etected 
by the ſovereign, and endowed with a limited juriſ- 
diftion, and certain privileges, They are divided into 
boroughs royal, of regality, and of barony. See 
Law, tit. Iaferier Fudger and Courts of Scotland. 

Rox 0UGH-ENGLISH, @ cuſtomary deſcent of lands or 
tenements, in certain places, by which they deſcend 
to the youngeſt inſtead of the eldeſt ſon; or, if the 
owner have no iſſue, to the younger infte>4 of the el- 
der brother. This cuſtom» goes with the land, al- 
though there be a deviſe or feoffment at the common 
law to the contrary. The reaſon of this cuſtom, ſays 


Littleton, is, becauſe the youngeſt is preſumed in law 


to be leaſt able to provide for himſelf. 

Box o0UuGH-HEAD, or HErapBortoveH, called alſo bo- 
rough - holder, or burſholder, the chief man of the de- 
cenna, or hundred, choſen to ſpeak and act in behalf 
of the reſt. 

Headborough alſo ſignifies a kind of head conſtable, 
where there are ſeveral choſen as his aſſiſtants; to 
ſerve warrants, Cc. See Coxt Artz. 


Boaovon- 
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BOQUEKROON, an iſland in the E. Induan ocean, l- 


ing north-eaſt of Borneo, in N. lat. 29. 

BOQUINIANS, in church hiſtory, a ſect of heretics, 
ſo called from Boquinus their founder, who taught 
that Chriſt did not die ſor all mankind, but only for 
the faithful, and conſequently was only a particular 
Saviour. | 

BORA, in natural hiſtory, a name uſed by ſome for the 
Bufonit?s. Sce BurFoxiTEs. 


BORAGO, in botany, a ſynonime of the anchuſa. See 


ANCHUSA. 

BORA K, a fabulous animal, ſaid to be of a middle na- 

- ture between an als and a mule, and to have carried 
Mahomet in his acrial journeys from Jeruſalem into 
heaven. 

BORASSUS, in botany, a genus belonging to the order 
of palmæ flabellifoliz, The boraſſus, of which there 
is but one ſpecies, has palmated and plaited leaves, 
and is a native of India. 

BORAX, the name of a ſaline ſubſtance brought from 
the K. Indies in large maſſes, compoſed partly of large 
eryitals, but chielly of ſmaller ones, partly white and 
partly green, joined together, as it were, by a preaſ 
yellow ſubitance, intermingled with ſand, ſmall ſtones, 
and other impurities. The purer crylta!s, expoſed to 
the fire, melt into a kind of glaſs, which is neverthe- 
leſs ſoluble in water, 

This ſalt, diſſolved and cryſtalized, forms ſmall 
tranſparent maſſes. The origin of this ſalt is not 
| known; but experiments have clearly ſhewn, that it 
conſiſts of a fixt alkaline ſalt, the ſame with the baſis 
ot ſea-ſalt, in ſome degree neutraliſed by another ſa- 
ne ſubſtance, which is ſuppoſed to exiſt no where 
but in borax itſelf, | 
The medical virtues of borax are little known: In 


doſes of half a dram to two ſcruples, it is ſuppoſed to 


he diuretic, emmenagogue, and a promoter of deli- 
very. 

BORBONIA, in botany, a genus of the diadelphia de- 
candria claſs. The calix is pointed and prickly; and 
the ſtygma is emarginated. There are ſix ſpecies of 
borbonia, which is a kind of broom, all natives of A- 
merica . 

BORBORITES, in church-hiſtory, a ſect of gnoſtics, 
in the ſecond century, who, beſides embracing the er- 
rors of theſe heretics, denied the laſt judgment. 

Their name comes from the Greek, [ Borbores], 
flth, on account of a cuſtom they had of daubing their 
faces and bodies with dirt and filth. 

BORCH, a town of lower Saxony, in Germany, about 
fourteen miles north-ealt of Magdeburg: E. long. 129 
14', N. lat 52% 25 

BORCHLEON, or Loors, a town of the biſhopric of 
Liege in Germany, about fifteen miles north - weſt of 
the city of Liege: E. long. 5® 30“, N. lat. 50% 50“. 

BORD AT, in commerce, a ſmall narrow ſtuff, which 
is manufactured in ſome parts of Egypt, particularly at 
Cairo, at Alexandria, and Damieta. 

BORDER, in gardening, is made to incloſe parterres, 
that they may not be injured by walking in them. 


Borders ale made either circular, ſtrait, or in cants; 
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and are turned into knots, ſcrolls, vclutcs, and other 
compartiments. They are rendered very ornamental 
by the flowers, ſhrubs, yews, Cc. that are raiſed in 
them. They are always laid with a ſharp riſing in 
the middle; becauſe, if they are flat, they are 'no- 
ways agreeable to the eye: And as for their breadth, 
the largeſt are allowed five or fix feer, and the leffer 
commonly four, There are four ſorts, 1. Thoſe con- 
tinued about parterres, without any interruption. 2. 
Thoſe cut into cempartiments and convenient diſtan- 
ces by ſmall paſſages; theſe two are raiſed in the mid- 
dle, and adorned with flowers and ſhrubs. 3. Even 
and flat ones, without flowers. And, 4. Quite plain 
borders, only ſanded, as in parterres of orangery. 
BORD-/re-. See Free. | ; 
Bokrp-halſperny, a ſmall toll. by cuſtom paid to the 
lord of the town for ſetting up boards, tables, booths, 
&c. in fairs and markets, | | 
BorvD-lands, the demeſnes which lords keep in their 
hands for the maintenance of their board or table. 
Boa p-Iade, a ſervice required of tenants to carry timber 
out of the woods of the lord to his houſe. It is alſo 
uſed to ſignify the quantity of proviſion which the 
bordarii or bordmen paid for their bord lands 
Bon D- rvice, the tenure of bord-lands, by which ſome 
lands in certain places are held of the biſhop of Lon- 
don, and the tenants now pay ſixpenee per acre, in 
lien of finding proviſion anciently for their lord's table. 
BORDURE., in heraldry, a cutting off from within the 
eſcurcheon all round it about + of the field, ſerving as 
a difference in a coat of arms, to diſtinguiſh families 
of the ſame name, or perſons bearing the ſame coat. 
See Plate LI. fig. 16. b 

If the line conſtituting the bordure be ſtrait, and 
the bordure be plain then in blazoning you muſt on- 
ly name the colour of the bordure. 

Bordures are ſometimes ingrailed, gobonated, in- 
victed, G. See InGRA1lLED, Oc. 

If the border be charged with any part of plants or 
flowers, the term is verdoy of trefoils, or whatever 
flower it be. If it conſiſts of ermins, vairy, or any 
of the furs, they ſay purflew of ermins, Oc. If the 
bordure be ee e with martlets, the word is char- 
ged with an ena _ of martlers, &c. 

Bordures are ſymbols of protection, favour and re- 
ward; and as ſuch kings beſtow them on thoſe they 
have a value for. 

BORE, among engineers, denotes the diameter of the 
barrel of a gun or cannon, or rather its whole cavity. 

Square Bonk, among-mechanics, a ſquare piece of well- 
tempered itee}, fitted into a handle, ſerving to widen 
holes, and make them perfectly round. 

BOREAL, in a general — ſomething relating to the 
north. Thus, 

Boa kA ent, in aſtronomy, are the ſirſt ſix ſigns of 
the zodiac, or thoſe northwards of the equinoctial. 

Aurora BoufALis. See P̃runartcs. 

BORE AS, a Greek name, now in common ule for che 
north wind, 

Pezron obſerves, that anciently boreas ſignified the 
north eaſt wind, blowing at the time of the ſummer 

ſolllice. 
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ſolftice. Boreas is repreſented in painting like an old Box, in mineralogy, a method of piercing the earth 


min with a horrible look, his hair and beard cover- 

« ed with ſnow or hoar froſt, with the feet and rail of 
a ſerpent, 

BOREASMI, in Grecian antiquity, a feſtival kept by 
the Athenians in honour of Boreas, 

BOREEL, a cape on the north part of New Zeland, 
in the South Sea, lying weſt by iouth from the molt 
fourherly part of South America. 

BORGO, a town of Finland, in the province of Ny- 
land, upon the northern coaſt of the gulph of Finland. 

Box go pi Se$14, a town of Italy, in the dutchy of 

Milan, ſituated upon the Seſia. 

BoxGo DE ST SEPULCHRO, a town of Tuſcany, about 
fifty miles eaſt of Florence, near the head of the Ti- 
ber: E. long. 139, and N. lat 43 30“. | 

Bosco pe Var De Faro, a town of Italy, in the 
dutchy of Parma, about twenty miles ſouth-weſt of 
that city; E. long. 10® 36', and N. lat. 44535“ 

Box co-Foarz, a town of the Mantua, in Italy, fi- 
tuated at the confluence the rivers Po and M=-nzo, 
about eight miles ſouth of Mantua; E. long. 11* N. lat, 
44 50. 

Lendo Be Dominco, a city of Italy, in the dutchy 
of Parma, about ten miles north-welt of that city; 
E. long. 1031“, N. lat. 44* 50. 

BORIA, a city of Arragon, in Spain, about thirty-five 
miles north - weſt of Saragoſla; W. long. 29, and N. 
lat. 41 400 

BORING, in a general ſenſe, the art of perforating, or 
making a hole through any ſolid body. 

Boring of water-pipes., The method of boring wa- 
ter-pipes is as follows. The poles of alder, which is 
a very uſeful wood in making pumps, water-pipes, Cc. 
being laid on horſes or treſſels of a foot height, to 
reſt the auger vpon while they are boring, they ſet up 
a lath to turn the leaſt end of the poles, to tit them 
to the cavities of the great end of the others, They 
turn the ſmall ends of the 
in length, to the ſize they intend to bore the bigger 
ends about the ſame depth, viz. five or fix inches. 
This is deſigned to make a joint to ſhut each pair of 
poles together, the concave part being the female part, 
and the other part the male of the joint. In turning 
the male part, they turn a channel in it, or a {mall 
= _ at a certain diſtance from the end; and in the 

male part, they bore a- ſmall hole ro fit over this 
channel. This being done, they bore the poles 
through; and to prevent them from boring out at the 
fide, they ſtick great nails at each end to be a guide 
in boring. It is uſual, however, to bore them at both 
ends; ſo that if a pole be crooked one way, they can 
bore it through, and not ſpoil it 

Bos ix q, in farriery, an operation in ufe for the cure of 
wrenched ſhonlders in horſes, It is this; having cut 
a hole in the ſkin, over the part aſſected, they blow it 


with up a tobacco-pipe, as a butcher does a ſhoulder - 


of veal; after which they thruſt a cold flat iron, like 
the point of a ſword-blade, eight or ten inches up be- 
tween the ſhoulder-blade and the ribs:: This they call 
baring. 


poles about five or ſi inches 


with ſcooping irons, which being drawn back at pro- 
* times, bring up with them ſamples of the different 
rata through which they have paſſed; by the examr- 
nation of which the ſkilful mineraliſt will be able to 
gueſs whereabours a vein of ore mayl ie, or whether it 
will be worth while to open a mine there or no. 

BORIQUE, one of the Caribbee iſlands, lying ſouth- 
_ ot Porto Rico, in 64 30 W. long. and 18* N. 
at. 

BORISSOW, a town of Poland, in the datchy of Li- 
thuania, ſituated upon the river Berozina. 

BORISTHENES, in geography, Sce NIE TER. 

BORITH. See Kart. 

BORMIO, a territory of the Griſons, in Italy, having 
the dominions of Venice on the ſouth. 

BORNE, a market-town in Lincolnthire, about 30 miles 
ſouth of the city of Lincoln; in 20' W. long. aud 52 
30 N. lat. 

BORNEO, a large iſland in the Indian ocean, ſituated 
between 107% and 117 E. long. and between 9 300 
N. lat. and 4*S. lat. 

Its figure is almoſt round, and computed to be 2500 
miles in circumference, and conſequently containing 
a greater number of ſquate acres thaa any iſland in the 
known world. 

Box o is alſo the name of the principal town of the 
above iſland, ſituated on a bay at the north-welt part, 
in 111* 30'E, long. and 4* 30' N. lat. 

BORNHOLM, an iiLnd in the Baltic Sea, ſituated on 
the coaſt of Schonen, in Sweden, about 43 miles north - 
ealt of the iſland of Rugen, in 15* E. long. and '55* 
15” N. lat. 

BORNEO, or Bovxnov, the name of a town and 
country of Nigritia, in Africa, This country abounds 
in cattle, miller, and cotton. It lies between 15® and 
24* FE. long. and between 10 and 209 N. lat. 

Borneo is alſo the name of a lake, in the river Niger, 
where it traverſes the above-mentioned country, 

BOROUGH, in Scots law, is a body corporate made up 
of the inhabitants of a certaip tract of ground erected 
by the ſovereign, and endowed with a limited juriſ- 
dition, and certain privileges, They are divided into 
boroughs royal, of regality, and of barony. See 
Law, tit. Iaferier Fudger and Courts of Scotland. 

Rox o0vGH-ENGLISH, a cuſtomary deſcent of lands or 
tenements, in certain places, by which they deſcend 
to the youngeſt inſtead of the eldeſt ſon; or, if the 
owner have ao iſſue, to the younger infte>1 of the el- 
der brother. This cuſtom goes with the land, al- 
though there be a deviſe or feoffment at the common 
law to the contrary. The reaſon of this cuſtom, ſays 
Littleton, is, becauſe the youngeſt is preſumed in law 
to be leaſt able to provide for himſelf, 

Box o0UuGH-HEAD, or HeapBoORoveaGH, called alſo bo- 
rough-holder, or hurſholder, the chief man of the de- 
cenna, or hundred, choſen to ſpeak and act in behalf 
of the reſt. 

Headborough alſo ſignifies a kind of end conflable, 
where there are ſeveral choſen as his alliſtants; to 
ſerve warrants, Cc. See Coxsrart:. 
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Bosovau BRIDGE, a town in the North Riding of 
Yorkſhire, about 15 miles norh-welt of York; in 19 
15'. W. long. and 549 10' N. lat. 

BOROZAIL, or the zail of the Ethiopians, a diſeaſe 
epidemic in the countries about the river Senzga, It 
principally affects the pudenda, but is different from 
the lues vencrea. It owes its riſe to exceſſive venery : 
In the men this diſtemper is called /, and in the 
women tus. 

LORRAGE. See AxcCiusA. 

LF ORRELLISTS, in church-hiſtory, a Chriſtian ſet in 
Holland. They reject the uſe of churches, of the ſa- 
craments, public prayer, and all other external a&s 
of worſhip, Theyatlert, that all the Chriſtian churches 

ot the world have degenerated from the pure apoſto- 
lical doctrines, becaule they have ſuffered the word of 
God, which is infallible, to be expounded, or rather 
corrupted, by doctors, who are not infallible. "I hey 
lead a very auſtere life, and employ a great part of 
their goods in alms. 

BORSALO, a kingdom of Africa, in Nigritia: It ex- 
tends along the north fide of the river Gambia, as far 
as Tantaconde. 

BOS, in zoology, a genus of quadrupeds belonging to 
the order of pecora. The characters of this genus are 
taken trom the horns and teeth. The horns are hol- 
low within, and rurned forward, in the form of creſ- 
cents: There are eight fore- teeth in the under jaw, 
and none in the upper, their place being ſupplied by a 
hard membrane; and there arg no dog- teeth in either 
jaw, Linnaus eoumerates fix ſpecies, viz. 1. The 
taurus, including the bull and cow, has cylindrical 
horns, bent outwards, and looſe dewlaps. The bull 
or male is naturally a fierce and terrible animal. When 
the cows are in ſeaſon, he is perfectly ungovernable, 

and often altogether furious. When chaffed, he has 
an air of ſullen majeſty, and oft tears up the ground 
with his feet and horns, The principal uſe of the bull 
is to propapate the ſpecies; although he might be 
trained to labour, his obedience cannot be depended 
on. A bull, like a ſtallion, ſhould be the moſt hand- 
{ome of his ſpecies. He ſhould be large, well made, 
and in good heart; he ſhouſd have a black eye, a fierce 
aſpect, but an open front; a ſhort head; thick, ſhort, 
and blackiſh horns, and long ſhaggy ears; a ſhort and 
{traight noſe, large and full breaſt. and ſhoulders, 
thick and fleſhy neck, firm reins, a ſtreight back, 
thick fleſhy legs, and a long tail well covered with 
hair. Caſtration rewarkably ſoftens the neture of this 
animal; it deſtroys all his fire and impetuoſity, and 
renders him mild and tractable, without diminiſhing 
his {trength; on the contrary, after this operation, 
his weight is increaſed, and he becomes fitter for the 
purpoſes of plowing, &c. 

The belt time for caſtrating bulls is at the age 
of puberty, or when they are eighte?n months or 
two years oll; when performed ſooner, they often 
die, However, it is not uncommon to caſtrate calves 
a few days after birth. But ſuch as ſurvive an ope- 
ration ſo dar 7-rous to their tender age, generally grow 
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larger and fatter, and have more courage and activity 
than thoſe who are caſtrated at the age of puberty. When 
the operation is delayed till the age of fix, ſeven, cx 
eight years, they loſe but few of the qualities of bulls, 
are much more furious and untractable than other oxes, 
and when the cows are in ſeaſon, they go in queſt of 
them with their uſual ardor, See Plate LII. fg. 2. 
The females of all thoſe ſpecies of animals which we 
keep in flocks, and whoſe increaſe is the principal object, 
are much more uſeful than the -males. The cow pro- 
duces milk, butter, cheeſe, &c. which are principal ar- 
ticles in our food, and beſides anſwer many uſeful pur- 
poſes in various arts. \ 
Cows are generally in ſeaſon, and receive the bull, 
from the beginning of May to the middle of July. Their 
time of geitation is nine months, which naturally rings 
the veal or calves to our markets from the bei ming of 
January to the end of April. However, 1::xury has 
fallen upon methods of interrupting this natural courſe, 
and 9 be had almoſt every month in the year. 
Cows, when improperly managed, are v Abiea to 
abortion. la the time of geſtation, tha efore, they 
ought to be obſerved with more than ordirary care, leſt 
they ſhould leap ditches, c. Neither ihould they be 
ſuffered to draw in the plough or other ciriiage, which 


is a practice in ſome countries. They ſhe uld be put into 


the beſt paſture, and ſhould not be milke for fix weeks 
or two months before they bring forth the-r young. The 
calve ſhould be allowed to fuck and follow its mother 
during the firſt fix or eight days. After this it begins to 
eat pretty well, and two or three ſucks in a day will be 
ſufficiert, But if the object be to have it quickly fat- 
tened for the market, a few raw eggs every day, with 
boiled milk, and a little bread, will make it excellent 
veal in four or five weeks, This management of calves 
applies only to ſuch as are deſigned tor the butcher. 
When they are intended to be nouriſhed and brought up, 
they ought to have at leaſt two months ſuck; becauſe 
the longer they ſuck, they grow the ſtronger and larger. 
Thoſe that are brought forth in April, May, or June, 
are the moſt proper for this purpoſe; when calved later 
in the ſeaſon, they do not acquire ſufficient ſtrength to 
ſupport them during the winter, 

Th: cow comes to the age of puberty in 18 months, 
but the bull requires two years: But although they 
are capable of propagating at theſe ages, it is better 
to reſtrain them till they be full three years. From 
three to nine years thoſe animals are in full vigour ; but 
when older, they are fit for nothing but to be fed for the 
butcher. A milk cow ought to be choſen young, fleſhy, 
and with a briſk eye. 

The heavieſt and moſt bulky animals neither wy ſo 
profoundly, nor fo long as the ſmaller ones. The fleep 
of the ox is ſhort and flight ; he wakes at the leaſt noiſe. 
He lies generally on the left fide, and the kidney of that 
fide is always larger than the other. There is great va- 
riety in the colour of oxen. A reddiſh or black colour 
is moſt eſteemed, The hair ſhould be glofſy, thick, and 
ſoft; for, when otherwiſe, the animal is either not in 
health, or has a weakly conſtiturion. The beſt time for 
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inuring them to labour is at the age of two and a half or 
three years. 

The ox eats very quick, and ſoon fills his firſt ſto- 
mach ; after which he lies down to ruminate, or chew 
the cud. The firſt and ſecond ſtomachs are continuations 
of the ſame bag, and very capacious. After the grafs 
has been chewed over again, it is reduced to a kind of 
maſh, not unlike boiled ſpinage, and under this form it 
is ſent down to the third ſtomach, where it remains and 
digeſts for ſome time; but the digeſtion is not fully com- 
pleated till it comes to the fourth ſtomach, from which 
it is throwa down to the guts. The contents of the 
firſt and ſecond ſtomachs are a collection of graſs and 
other vegetables roughly macerated; a fermentation 
however ſoon commences, which makes the graſs ſwell. 
The communication between the ſecond and third Ho- 
mach is by an opening much ſmaller than the guller, 
and dot ſufficient ſor the paſſage of the food in this ſtate. 
Whenever then the two firſt ſtomachs are diſtended with 
food, they begin to contract, or rather perform a kind 
of re · action. This re · action compreſſes the food, and 
makes it endeavour to get out: Now the gullet being 
larger than the paſſage between the ſecond and third ſto- 
machs, the preſſure of the ftomach neceſſarily forces it 
up the gullet. The action of ruminating, however, ap- 
pears to be in a great meaſure voluntary; as animals of 
this kind have a power of increaſing the te- action of their 
{tomachs. After the food undergoes a ſecond maſtica- 
tion, it is then reduced into a thin pulp, which eaſily 
paſſes from the ſecond to the third ſtomach, where it is 
{till further macerated; from thence it paſſes to the 
fourth, where it is reduced co a perfect mucilage, every 
way prepared for being taken up by the lacteals, and 
converted into nouriſhment, What confirms this ac- 
count of chewing the cud is, that as long as theſe ani- 
mals ſuck or feed upon liquid aliment, they never rumi- 
nate; and in the winter, when they are obliged to feed 
upon hay and other dry victuals, they ruminate more 
than when they feed upon freſh graſs. 

Bulls, cows, and oxen, are fond of licking themſelves, 
eſpecially when lying at reſt. But this practice ſhould 
be prevented as much as poſlible; for as the hair is an 
undigeſtible ſubſtance, it hes in the ſtomach or guts, and 
is gradually coated by a glutinous ſubſtance, which in 
time hardens into round ſtones of a conſiderable bulk, 
which ſometimes kills them, but always prevents their 
fattening, as the ſtomach is rendered incapable of digeſt- 
ing the food ſo well as it ought. 

The age of theſe animals may be diſtinguiſhed by the 
tecth and horns, The firlt fore-tceth fall out at the age 
of ſix months, and are ſucceeded by others of a darker 
colour, and broader. At the end of ſixtcen months, the 
next milk-teeth likewiſe fall out; and at the beginning 
of the ſourth year all the fore-teeth ate renewed, and 
then they arc long, pretty white, and equal: However, 
as the animal advances in years, they become unequal 
and blackith, Ar the end of three years, the horns of 
oxen fall off, and new ones ariſe, which continue as long 
as they live, The horns of oxen four years of age arc 
{mall pointed, neat, aud ſinooth, but thickelt near the 
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head: This thick part next ſeaſon is puſhed further 
from the head by a horny cylinder, which is alſo tetmi- 
nated by another ſwelling part, and ſo on, (for as long 
as the ox lives, the horns continue to grow) ; and theſe 
ſwellings become ſo many annular knots by which the 
age may ealily be reckoned: But, from the point to the 
firſt knot mult be counted three years, and every ſuc- 
ceeding knot only one year, 

Ox-beef is very nouriſhing, and yields a ſtrong aliment ; 
the fleſh of a cow, When - well fatted and young, is not 
much inferior. Bull-beef is hard, rough, and dry; for 
which reaſon it is nut much uſed for food, Veal 13 well 
taſted, eaſy of digeſtion, and rather keeps the body open 
as otherwile. 

The northern countries of Europe produce the beſt 
cattle of this kind. Ia general, they bear cold better 
than heat; for this reaſon, they are not ſo plenty in the 
ſouthern countries. There are but few in Alia to the 
ſouth of Armenia, or in Africa beyond Egypt and Bar- 
bary. America produced none till they were carried 
there by the Europeans, But the largeſt are to be mer 
with in Denmark, Podolia, tho” Ukrain, and among the 
Calmuck Tartars ; likewiſe thoſe of Ireland, England, 
Holland, and Hungary, are much larger than thoſe of 
Perſia, Turkey, Greece, Italy, and Spain; But thoſe 
of Barbary are leaſt of all. In all mountainous countries, 
as Wales, the Highlands of Scotland, the black cattle 
are exceedingly ſmall, but hardy, and when fattened 
make excellent beef. In Lapland, they are moſtly white, 
and many of them want horns. The bull, cow, and 
ox, generally live about 14 or 15 years. 

2. The bonaſus, has a long main; its horns are bent 
round towards the check, and not above a ſpan in ſength. 
It is about the ſize of a large bull, and is a native of 
Afriea and Aſia. When enraged, he throws out his dung 
upon dogs or other animals that annoy him; the dung 
has a kind of cauſtic quality which barns the hair off any 
animal it falls upon. 

3. The biſon, has likewiſe a long thick mane, which 
covers the whole neck and breaſt on each fide. The 
horns are turned upwards, and exceedingly large ; there is 
a large protuberance or bunch on the back; his eyes are 
red and fiery, which gives him a furious aſpect. He is 
fierce, crucl, and fo bold that he fears nothing. It is 
unſate to hunt him but where the trees are large cacugh 
to hide the hunters, He is a native of Mexico and Flo- 
rida, 

4. The gruaniens, or hog-cow, has cylindrical horns, 
bent backwards. The body is fo hairy, that the hair hangs 
down upon its knees like a goat. The tail has a kind of 
mane on each ide. The colour of the body is black: 
but the front is white, It has briſtles on its back, tail, 
and hind-legs. It is an inhabitant of the North d 
Alia. . 

5. The bubalis, or buffalo, has large black horns 
bent backward and inward, and plain before, The har 
on the back is very hard, but thinly ſcattered over the 
body. It is a native of Aſa But they are tamed in 
Italy, and uſed for the ſame purpoſes as black cattle in 
other countries. They draw Carriages, and are guid-J 
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by a rope tied to a ring thruſt through their noſes. 

The buffalo is larger than an ox, has a thicker body, 
and a very hard hide, His pace is flow; but he will 
carry a great burden, They feed in herds like cows, 
and yield plenty of milk, of which very good butter and 
cheeſe is made. Their fleſh is pretty good, but not to 
be compared to beef. The wild buffalo is a very 
fierce and dangerous animal; he often attacks tra- 
vellers, and tears them to pieces. However, they are 
rot ſo much to be feared in woods as in the plains 
becauſe their horns, which are ſometimes ten feet long. 

arte apt to be entangled in the branches of trees, which 
gives thoſe who are ſurpriſed by them time to eſcape. 
They are excellent ſwimmers, and will cro's the 
largeſt river without any difficulty, They run wild 
in great troops on the coaſt of Malabar, for which 
reaſon ſtrangers are allowed to hunt and kill them at 
pleaſure, 


6. The indicus, or little Indian bnf..!o, has horns 


ſhorter than its cars, a bunch on its back, and no 


mane, It is about the fize of a calf fix months 
old, and uſed in the Eaſt Indies for drawing coaches, 
Ge. 

BOSA, or Boss, a town of Sardinia, ſituated on its 
weſtern coaſt, at the mouth of a river of the ſame name; 
in 80 30“ E. long. and 4015 N. lat. 

BOSCAGE, the {ame with a grove, or thicket. 

BosCaGE, in a law ſenſe, is that food which trees yield 
to cattle, as malt, G. But Manwood ſays, to be 


quit of boſcage, is to be diſcharged of paying any duty 


fur wind- fall word in the foreſt. 

BoscaGe, among painters, denotes a landſcape repre- 
ſenting much wood and trees. 

BOSCHETTO, in geography, a territory in the iſle of 
Malta: And likewiſe an eſtate belonging to the grand 
maſters of that order, about two miles from Civita 

Vecchia, in Italy. 

BOSE A, in botany, a genus of the pentandria dig ynia 
claſs. The calix conſiſts of five leaves; it has no co- 
rolla; and the fruit is a dry, compreſſed, membra- 
naccous berry. There is but one ſpecies, viz. the 
yervamora, à native of the Carribbec-iflands, 

BOSNA-SERAJO, the capital of the province of Boſ- 
nia, in 19 E. long and 44* N. lat. 

BOSNIA, a fromier province of Chriſtendom, divided 
between the Houſt of Auſtria and the Turks; that 
part of it lying eaſtward of the river Unna, belonging 
to the Turks; and the reſt of it, lying weſtward of 
that river, to the Auſtrians, | 

BOSPHORUS, in geography, denotes, in general, a 
narrow ſea, or channel, ſeparating two continents, and 
ſerving as a communication between two ſeas, 

Bosriorvs is more particularly uſed for the ſtraits of 
Conſtantinople, which divid:s Europe from Aſia, 

This was the original Boſphorus ; fo called becauſe 
oxcn could ſwim over it : And from the reſemblance 
between it and the ſtreights of Kaffa, theſe laſt were 
anciently called the Cimzmerian, as the former were the 
Thracian Boſfherar. 

BOSQUETS, in gardening, groves ſo called from be/- 


abel lo, an Italian word, which ſigniſics a little wood. 
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They are compartments in gardens, formed by branches 
of trees, diſpoſed either regularly in rows; or wildly 
and irregularly, according to the fancy of the owner, 
A boſquet is either a plot of ground incloſed with pa- 
liſadoes of hora-beam, the middle of it being filled with 
tall 'rrees, as elm or the like, the tops of which make 
a tuft or plume ; or it confilts of only bigh trees, as 
horſe - cheſnut, eim, &c. The ground ſhould be kept 
very {mooth and rolled, or elſe covered with prats, 
after the marner of green-plots. In planting boſquets, 
care ſhould be taken to mix the trees which produce 
their leaves of different ſhapes, and various ſhades of 
green, and hoary or meally leaves, ſo as to afford an 
agreeable proſpect. Boſquets are only proper for ſpa- 
cious gardens, and require a great expence to keep 
them up. 

BOSS, or Boss, in ſculpture. See Rer1evo. 

BOSSAGE, in architecture, a term uſed for any ſtone 
that has a projeQure, and is laid rough in a building, 
to be afterwards carved into mouldings, Capitals, coats 
of arms, Oc. 

Bofſage is alfo that which is otherwiſe called ruſtic 
work, and conſiſts of ſtones which advance beyond the 
naked, or level, of the building, by reaſon of inden- 
tures or channels lett in the juinings. Theſe are 
chiefly uſed in the corners of edifices, and thence call- 
ed ruftic qucins, The cavities or indentures are 
ſometimes round, ſometimes chain-framed, or bevel- 
led, ſometimes in a diamond form, and ſomerimes in- 
cloſed with a cavetto, and ſometimes with a liſtel. 

BOSSINEY, a borouph-town of Cornwal, ſituated on 
the Iriſh channel, about fifteen miles north-weſt of 
Launceſton : W. long. 5, and N. lat. 50% 40“. 

It ſends two members to parliament. 

BOSSORA, or Basso0ra, a large port-town of Aſia- 
tie Turky, in the province of Eyrac Arabic; ſituated 
on the weſtern ſhore of the river Euphrates, about for- 
ty miles north-weſt of the gulph of Perſia, or Boſſora, 
in E. long. 47“, and N. lat. 30“. 

BOSSU PT, a town of Brabant, in the Auſtrian Ne- 
therlinds, about eight miles ſouth of Louvain: E. lon; 

zo“, and N. lat. 50 62“. 

BOSTANGIS, in the Turkiſh affairs, perſons employ- 
ed in the garden of the ſeraglio, out of whoſe number 
are collected thoſe who are to row in the Grand Siguior's 
brigantines, when he has a mind to divert himſclf with 
hſhing, or take the air upon the canal. They who row 
on the left hand are only capable of mean employments 
in the gardens ; but they who row on the right hand 
may be promoted to the charge of boſtangi- bachi, who 
has the general intendency of all the Grand Signior's 
gardens, and commands above ten thouſand boſtangis. 

BOSTON, a port-town of Lincolnſhire, fituated near 
the mouth of the river Witham, about twenty-ſix miles 
ſouth-eaſt of Lincoln: E. long. 5, and N. lat. 53%.. 

Bos rox, is alſo the name of the capital of New-Fngland, 
ſituated on a peninſuls, at the bottom of a fine bay, 
covered with ſmall iſlands and rocks, and defended by 
a caſtle and platform of guns: W. long. 71, and 
N. lat. 42* 24. 

It is a flouriſhing town, whercio age ten oor 


N 


ſix of them belonging to independents. The number 
ot its inhabitants are computed to be about fourteen 
thouſand. 

BOSWORTH, a market town of Leiceſterſhire, ſitua- 
ted about eleven miles ſouth-weſt of Leiceſter : W. 
long. 1© 25, and N. lat. 52 45 

BOTALE foramen, in anatomy, a name given ta the 
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OTANY is that branch of natural hiſtory which 
treats of the uſes, characters, claſſes, orders, genera, 

and ſpecies of plants. 
Before we explain the moſt approved method of di- 
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Hen this ſcience is carried no further than to di- 
ſtinguiſh one plent from another, its-uſes are few 
and unintereſting. However, even this exerciſe is attended 
with ſome advantages. It is the firſt, and a neceffary 
ſtep towards diſcovering thoſe of a more noble kind, It 
is the rudiments of the ſcience; and mult therefore be 
acquired before we can expect to arrive at any improve- 
ment that may be uſeful ro mankind, This part of bo- 
tany is likewiſe more complete and ſyltematic than man 
other branches of natural hiſtory. By means of the claſ- 
fical and generic marks, we are enabled in a few minutes 
to diſcover the name of any plant, from whatever quar- 
ter of the globe it may be brought. This is exceedingly 
curious, and altogether incredible to people unacquaint - 
ed with the nature of the ſcience. When we have learnt 
the name, we are then in a capacity of conſulting authors 


with regard to the peculiar properties of the plant, ſo 


far as they are known, 

Beſides, there is an elegance and ſymmetry in plants, 
which give rite to many agreeable emotions. Their 
parts, like thoſe of animals, are poſſeſſed of all the beau+ 
nes of utility, regularity, uniformity, order, and pro- 
portion, Neither is there any claſs of natural bodies in 
which the beauty- of variety makes ſuch a capital fi- 
pare. This varicty is chiefly exhibited in the magnitude, 
tigure, colour, oddur, and taſte of vegetables. It is 
therefore natural to expect, that the ſtudy of botany ſhou 
have ſome influence in improving our taſte, 2 

But as botany is confeſſedly a branch of natural hiſto- 
ry, the botaniſt ought not to confine his reſearches to 
the mere names and charaters of plants. He ought to 
inquire into their qualities, Theſe qualities, indeed, 
when we talk of vegetables in general, are exceedingly 
numerous, and the inveſtigation of many of them attend - 


ed with ſuch difficulty, that no perſon, however induſt/ i- 
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foramen ovale, from Botall, phyſician to Charles IX. 
to whom the diſcovery of it is aſcribed. See Fox - 
MEN ovale. 

BOTANIST, a perſon ſkilled in botany, See Bo- 
TANY. 

BOTANOPHILLI, perſons who have treated of plants, 
not as botaniſts, but as gardeners, phyſicians, Gc. 


N 


ſtinguiſhing plants, it will got be improper to inquire in- 


to the nature of the ſcience, and what uſetul or orna- 


mental purpoſes may be expected from the cultivation 


of it. 


or BB OT4ANTF. 


ous, can ever expect to unfold the whole. But this cir- 
cumſtance does not afford any argumeort for loſing fight 
of utility altogether... On the contrary, it is the only 
thing that can give digoity to the ſcience, or entitle it to 
be ranked as a branch of nataral hiltory. There is but 
little pleaſure in ſtudying a ſcience which is already car- 
ried to its higheſt pitch of improvement The proſpect 
of diſcovering any thing that may be uſeful to mankind 
ſtimulates our induſtry, and makes us proſecute our re- 
ſearches with vigour and alacrity. 

A botaniſt, or an inquirer into the nature and proper - 
tics of vegetables, ought to direct his views principally 
towards the inveſtigation of uſefal qualities. For this 
purpoſe, in examiniag plants, he ſheuld conſider whe- 
ther they be poſicficd of any qualities which may render 
them of ule in food, in medicine, or in any of the arts, 
Theſe are objects worthy the attention of philoſophers, 
Let us examine the afhſtance that may be expected from 
the ſtudy of botany with regard to theſe important articles, 


1. Foob.— Many animals are endowed with an inſtine- 
tive faculty of readily diſtinguiſhing whether the food that 
is preſented to them be noxious or falutary. Mankind 
have no ſuch inſtinct. They muſt have recourſe to expe» 


ricnce and obſervation. Put theſe are not ſafficicat to 


guide us in every caſe. The traveller is often allured by 
the agreenbleneſs of ſmell and taſte to eat poiſonous 
fruits, Neither will a general caution not to eat any 
thing but what we know from experience to be ſalutary, 
anſwer in every emergency, A ſhip's company, in want 
of proviſtons, may be thrown upon an uninhabited coaſt, 
or a deſett iſland. Totally ignorant of the nature of the 
plants which they meet with ;—difeaſcs, or ſcarcity of 
animals, may render it abſolutely neceflary to make uſe 
of vegetable food ;— tle conſequence is dreadful : They 


mult. 
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muſt firſt eat, before any certain concluſion can be formed. 
This is not the defcription of danger arifing from an imagi- 
nary ſituation, Before the vegetables that grow in Ame- 
rica, the Eaſt and Weſt Indies, c. became Familiar to our 
ſailors, many lives were loſt by trials of this kind: Nei- 
ther has all the information received” from experience 
been ſufficient to prevent individuals from till falling a 
prey to ignorance or raſhneſs. 

If the whole ſcience of botany were as complete as 
ſome of its branches, very little (kill in it would be fuf- 
ficient to guard us infallibly from committing ſuch fatal 
miltakes. There are certain orders and es which 
are called natural, becauſe every genus and ſpecies com- 
prehended under them are not only diſtinguiſhed by the 
ſame characteriſtic marks, but likewiſe poſſeſs the ſame 
qualities, though not all in an equal degree, For ex- 
ample : Shew a botanilt the flower of a plant whoſe calix 
is a double-valved glume, with three ſtamina, two pi- 
{tils, and one naked ſeed, he can pronounce with abſo- 
late certainty, that the plant from which the flower was 
taken bears ſceds of a farinaceous quality, and that they 
may be ſafely uſed as food. In like manner, ſhew him 
a flower with twelve or more lamina, all inſerted into 
the internal fide of the calix; though it belonged to a 
plant growing in Japan, he can pronounce, without heſi- 
tation, that the fruit of it may be eat with ſafety. On 
the other hand, ſhow him a plant whoſe flower has five 
ſtamina, one piſtil, one petal or flower-leaf, and whoſe 
fruit is of the berry kind, he will tell you to abſtain from 
eating it, becuuſe it is poiſonous. Many other examples 
might be given: but we ſhall reſerve them till we come 
to the medical qualitics. 

Facts of this kind make botany not only a reſpectable, 
but a moſt intereſting ſcience. The French and ſome 
other nations uſe a preater variety of vegetable food than 
the Britiſh, This practice is attended with many advan- 
tages. The greater number of vegetables that are made 
uſe of in any country, the poor have the Ro number 
of reſources when there happens to be a ſcarcity of any 
particular kind, It likewife affords an opportunity of a 
more univerſal cultivation. When agriculture or gar- 
dening is confined to few plants, there is great hazard 
trom bad ſeaſons and other unavoidable accidents, beſides 
the certain loſs ariſing from allowing ſuch ſoils as are im- 
proper for raiſing the uſual plants to he unemployed. 
I'hough we are principally influenced by example in in- 
troducing the culture of new plants; yet the advice and 
direction of the botaniſt may be uſeful. From his know- 
ledge of the qualities of plants that grow in other coun- 
tries, he is enabled to gueſs, with tolerable exaQneſs, 
whether they will agree with the ſoil or climate in which 
they are propoſed to be cultivated. He can do more: 
he can point out what particular ſpecies of the plant will 
be molt eafily naturalized. Beſides, without having re- 
courſe to the example of foreign countries, the botaniſt can 
point out a number of plants that grow wild in his own 
country, which might be cultivated with advantage, as 
food cither for men or cattle, For example, in the whole 
claſs called diadelphia by Linnæus, which includes the 
polygala, or nulk-wort; the anthyllis, or kidney-vetch ; 
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the orobus, or heath · peaſe; the lathyrus and vicia, which 
comprehend a number of plants of the vetch- kind; the 
ornithopus, or bird's- foot; the hedyſarum, or St-foin ; 
the aſtragalus, or wild Jiquorice; the medicago, or lu- 
cern; the lotus, or bird's-foot trifoil, &c. ; the leaves 
are excellent food for cattle, and the ſeeds may be uſed 
either by men or cattle. Inlike manner, all the ſeeds of 
the graſs-kind, which belong to the triandria claſs of 
Linnæus, and are very numerous, make excellent food 
for men, and the leaves afford the belt paſture for cattle, 
Many of the plants belonging to this claſs are not culti- 
vated in this country, though we have a great variety of 
them growing wild. b 

It has been frequently obſerved, that poor people, du- 
ring a ſcarcity of corn, have been induced to fill their 
bellies with ſubſtances that were both pernicious and 
loathſome, while they were trampling under their feet 
plants that would at once have afforded good nouriſh- 
ment and been highly grateful, This conduct could 
proceed from nothing but their ignorance of the nature 
and effects of theſe plants, and from their not being able 
to diſtinguiſh the noxious ones from the ſalutary. It is the 
duty of every man to point out the remedy for calamities 
of this kind, eſpecially when it is not impoſſible that the 
cauſes which produced them may exiſt in ſome future pe- 
riod, For this purpoſe, we ſhall ſubjoin a ſhort lift of 
native plants that may be eat with ſafery and advantage. 

Salicornia Europza, or marſh-ſamphire, jointed glaſs- 
wort, or ſaltwort. This plant grows plentifully near 
the ſea-coalts, and eats very well with ſalt and vinegar. 

Veronica becabunga, or common brook-lime. This 
plant, which grows in marſhes, is commonly gathered in 
the ſpring, and eat as a ſallad. 

Valeriana locuſta, lamb's-lettuce, or corn-ſallet, grows 
in corn-fields and paſture-grounds. The leaves are rec- 
koned more wholeſome than the common lettuce culti- 
vated in our gardens. 

Scirpus maritimus, or round-rooted cyperus, grows 
near the ſea-ſhores. The root conſiſts of a number of 
knots, which, after being dried and grinded, have been 
frequently uſed as bread when proviſions were ſcarce. 

Bromus ſecalinus, or field brome-graſs, grows in vaſt 
quantities in rye-fields, eſpecially after the rye is cut 
down. The ſeeds of this plant, mixed with grain of a 
better quality, make very good bread : But if the quan- 
tity of brome-graſs ſeeds be great, the people who uſe 
the bread are apt at firſt to be affected with a flight de- 
— of intoxication; but this effect ceaſes, after being a 

ule accuſtomed to the food. 

Feſtuca fluirans, or flote-feſcue-graſs, grows in ditches 
and marſhy places. In Sweden and Germany, the ſeeds 
are uſed in broths and gruels, on account both of their 
nutritive quality and agreeable flavour. When grinded, 
and made into bread, they are eſteemed little inferior to 
wheat or oats, 

Triticum repens, common wheat-oraſs, dog's-graſs, 
pen, or couch-grafs, grows ſo plenrifully in our 

elds, that it is a great object with farmers to root it out. 
The roots of this plant, after being waſhed, dried, ard 
grinded, have often been uſed as bread in a dearth of corn, 
With 
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With regard to che other kinds of graſs, the ſeeds of them 
may be ſafely uſed as ſood; but ſome of them are ſo 
ſmall, that a ſufficient quantity cannot eaſily be collected. 

Campanula, or bell-flower. Nine or ten ſpecies of 
bell-flower grow in Britain. Both the roots and leaves, 
_ boiled, eſpecially before the ſtalk grows up, may be 
uſed, 

Chenopodium bonus henricus, common Engliſh mer- 
cury, or all- good, grows almoſt every where. This plant 
is uſed in broth by the country-people, in — of cabbage 
or other pot-herbs. When the young leaves and ſtalks 
are dreſſed with butter, they are not- inferior, in their 
flavour and nutritive power, to aſparagus vr ſpinage. 

Eryngium maritimum, ſea-holly, or eryngo, gene- 
rally grows near the ſea-ſhore. The young twigs, pre- 
pared as aſparagus, are grateful to the taſte, very nou- 
riſhing, and give vigour to the body. 

Daucus carota, wild carrot, or bird's-neſt, grows in 
every held. It is the ſame ſpecies with the carrot culti- 
vated in gardens, and is equally nouriſhing. 

Heracleum ſphondylium, or cow-parſnip. The inha- 
bitants of Poland and Lithuania make a fermented liquor 
of the ſeeds and leaves, which the poorer ſort uſe as ale. 
The inhabitants of Camſcatka eat the ſtalks, after peel - 
ing off the bark. | 

Carum carvi, or caraways, grows in meadows and 
paſture-grounds. The young roots of this plant are 
more agreeable to the taſte than the parſnip, and there- 
fore might be of great ſervice to the poor in a dearth of 
proviſions, 

Convallaria polygonatum, or ſweet-ſmelling Solomon's- 
ſeal, grows in the cliffs of rocks. The roots are made 
into bread, and eat by the inhabitants of Lapland, when 
corn is ſcarce, The Turks uſe the young ſtalks as aſpa- 


ragus. 

Bunium bulbocaſtanum, earth-nut, kipper-nut, pig- 
nut, or hawk nut, grows plentifully on lea- grounds, the 
banks of rivers, ſides of hills, Cc. The roots are very 
ſweet, afford excellent nouriſhment; and may be eat ei- 


ther raw, boiled, or roaſted. 


Vaccinium uliginoſum, the great bilberry-buſh, grows 
upon high grounds, The berries are much eat by chil- 
dren; but when taken in too great quanrity, are apt to 
occaſion a giddineſs and headach, 

Vaccinium myrtyllis, black whorts, whortle-berries. 
or bilberries, grows in woods, The berries have a fine 
flavour, and may be eat with ſafety. 

Vacc eum vitis idea, red whorts, or whortle-berries, 
grows on hills. The berries are cat in the autumn, and 
many people make an excellent jelly of them. 

Polygonum viviparum, ſmall biſtort, or ſnake-weed, 
grows upon high grounds. "The roots may be prepared 
into bread. In Lapland and the northern parts of Eu- 
rope, it is principally eat along with the fleth of tags 
and other wild animals. 

Spergula arvenſis, or corn - ſpurrey, grows in corn- 
fields, cfpecially in ſandy ſoils. In Norway, they col- 
lect the ſceds of this plant, and make them into bread. 

Sedum rupeltre, or St Vincent's rock ſtone- crop. grows 
on high grounds. The Swiſs cultivate this plant, and 
uſe it as a pot-herb. 
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Prunus padus, wild cluſter-cherry, or bird's-cherry, 
grows in woods and hedges. Some ptopie cat the ber- 
ries with ſalt. | 

Prunus ſpinoſa, the black-thorn, or ſioe· tree, grows in 
hedges and woods. The berries are very aaltere; but 
the leaves are tender, and, when gently toalted, may be 
uſed in place of tea. 

Prunus ceraſus, or black-cherry, grows likewiſe in 
woods and hedges. The berries ate eat both in a crude 
and dried ſtate. When this plant is wounded, a gum 
exſudes from it nearly of the fame quality with gum» 
arabic. Dr Haſtelquitt informs us, that above 100 men, 
when beſieged in an Egyptian town, were pteſerved alive 
for more than two months, without any other {ultenance 
than they derived from the uſe of this gum. 

Cratzgus aria, or the white bean-tree, grows in woods, 
The berries are cat by the peaſants; and in Sweden they 
are prepared and uſed as bread when there is a ſcarcity of 
corn, 

Cratzgus oxycantha, the white thorn, or hawthorn, 
grows every where in woods and hedges. The berries, 
when dried and grinded, are ſometimes made into bread ; 
but it is apt to biad the belly too much. 

Sorbus aucuparia, the quicken-tree, or mountain-aſh, 
grows in woods. Very good cyder is made of the ber- 
ries; and, when dried, they make very wholeſome bread, 

Roſa canina, red-flowered dog's-roſe, or hip-tree, 
grows in hedges. The berries afford excellent nouriſh» 
ment, and may either be eat in a crude (tate, or dried 
and made mto bread, 

Spirza hlipendula, or drop-wort, grows in paſture- 
grounds and the fides of hills. The roots of this plant, 
which are compoled of ſmall tubercles like peaſe, when 
dried and grinded, make tolerably good bread. 

Ranunculus ficaria, pile - wort, or leſſer celadme, grows 
in paſture-grounds, G. The Norwegians collect the 
leaves in the ſpring, and uſe them in broth, 

Origanum vulgare, or wild marjoram, grows in hedges 
and among bruſh-wood, The leaves of this plant, when 
toaſted, and infuſed in boiling water, have fuch a reſem- 
blance to tea, that it is difficult to make a diſtinction, 
As tea is fo univerſally uſed in diet, it is much to be te- 
gretted that the ladies cannot be prevailed upon to prefer 
this or ſome other of our own plants, and thereby ſave 
ſome millions ſterling annually to their country. 

Stachys paluſtris, or clown's all-heal, grows in marſhes 
and the banks of rivers. The roots are ſucculent, and 
may be uſed either boiled, or dried and made into bread. 

Melampyrum arvenſe, or purple cow-wheat, grows in 
corn-fields. Bread is ſometimes made of the ſeeds ; but 
it is a little bitter. | 

Sinapis arvenſis, wild muſtard, or charlock, grows 
plentifully ia cora-ficlis, Ce. The leaves of this plant 
are often uſed in broth. 

Crambe maritima, or ſea-colewort, grows in ſandy 
ground near the fea-ſhore, The leaves, when young and 
tender, may be uſed in place of cabbage; but when too 
old, ate apt to make the head giddy. 

Malva rotundifoha, or dwart-mallow, and malva ſyl- 
veſtris, or common mallow, are every where to be met 
with. Ine leaves of both thete plants may be uſed in broth; 

7 Orobus 
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Orobus tuberoſus, wood-peaſe, or heath-peaſe, grows 
in paſture- ground, woods, hedges, G. The roots, 
when boiled, or made into bread, afford excellent nou- 
riſhment. 

Piſum maritimum, or ſea-peaſe. In the year 1655, 
when a great famine prevailed in England, the poor pco- 
= in Oxfordſhire lived principally upon the ſeeds of this 

ant, 

Trifolium repens, or white clover, grows in meadows 
and palture-grounds. The flowers of this plant, when 
dried, make tolerably good bread. 

I rifolium pratenſe, purple or honeyſuckle clover, 
The Scotch, when oppreſſed with a famine, uſed bread 
made of the flowers of this plant. And indeed bread 
may be made of the flowers of every plant belong- 
ing to the claſs called diade/phia, which comprehends 
near 600 ſpecies. 

Hipochræſis maculata, or ſpotted hawkweed, grows on 
high paſture-grounds, The peaſants oft Norway uſe the 
leaves as cabbage. 

Sonchus oleraceus, or common ſow-thiſtle, 
young leaves cat exceedingly well when boiled. 

Trapopodon pratenſe. or yellow goat's-beard, grows 
in mcadows and paſture-grounds, The roots, when dug 
up before the plant flowers, have a fine flavour, and are 
very nouriſhing. 

Aretium lappa, or burdock, The young ſtalks, when 
the bark is taken off, ent, when boiled, like aſparagus. 
Some people uſe them in a crude (tate, with oil and vi- 
negar. 

Carduus paluſtris, or marſh-thiſtle, Almoſt all the 
ſpecics of thiltle may be uled in the fame manner as the 
burdock. 

Urtica dioica, or common nettle, 
plant as a pot-herb is well known, 

Quercus robur, or common oak. Acorns, during a 
famine, have often been made into bread 

Fagus ſylvatica, or beach tree, Bread has ſometimes 
been made of the nuts; but unleſs they be well dried, 
the bread made of them will produce a flight degree of 
intoxication. 1 

Corylus avellana, or the haſel-nut tree. Every body 
knows the agreeable flavour and nutritive quality of ha- 
ſel nuts. 

Pinus ſylveſtris, or Scots fir. The Norwegians and 
others make bread of this tree in the following manner : 
They ſelect ſuch trunks as ate wolt ſmooth and have leaſt 
relin; they take off the bark, then dry it in the ſhade, 
and afterwards toaſt it over a fire and grind it into meal, 
They generally mix with it a little oat-meal or barley, 
This bread, made of fir-bark, is not only uſed in a ſcat- 
city of proviſions, but is cat at all times by the poorer 
ſort. 

Lichen iſlandicus, or eryngo-leaved liver wort, grows 
among heath and upon high grounds. The inhabitants 
of Iceland have long uſed this plant, both boiled, and in 

the form ot bread, 
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The uſe of this 
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Lichen vellcus, or fleecy liver - wort, grows upon hills. 
In time of famine, the inhabitants uled this plant for 
food. 

Fungus or muſhroom, The ſpecies of this plant are 
very numerous, Some of them are uſed by the rich, 
rather as a ſeaſoning, than as food. When taken in too 
great quantity, they are abſolutely indigeſtible ; and, un- 
leſs thrown up from the (tomach, will prove as fatal as 
the moſt deadly poiſon. The poor, therefore, who 
would be very apt to fall into this error, had better re- 
frain from the uſe of muſhrooms altogether, 

From this ſhort liſt of eſculent plants that grow wild 
in our own country, we fee how hberally we are provi- 
ded with reſources in caſe of a ſcarcity of the vegetables 
uſually cultivated for food, and at the ſame time the ad- 
vantages that might be derived from a very flight degree 
of knowledge in botany. Many of theſe plants grow belt 
in ſoils which cannot be employed for raifing corn of any 
kind, Beſides, they are exceedingly hardy, and ſuffer 
but little from ſeaſons, which in a great meaſure deſtroy 
the more delicate plants which we cujtivate with fo much 
labour and expence. It may be further remarked, that 
many improvements in agriculture and the uſeful part of 
gardening might be expected from propagating a talte for 
reſcarches into the nature and properties of vegetables. 


2. Mepicixs,—lIt is an unhappy circumſtance, that 
the bulk of phyſicians in all ages have been more remark - 
able for their attachment to the ab{truſe and uſeleſs 
parts of the ſcience, than to the nature and cure of diſ- 
eaſes, the proper objects of their profeſſion. Inſtead of 
diſputing in folio how ſuch a plant cures ſuch a diſcaſe, 
had they exerted their induſtry and genius in aſcertain- 
ing the fact, and then procceded to make further inqui- 


_ ries into the qualities of other ſimples, the practice of 


phyſic would not have been a thing of ſuch a fluctuating 
nature as it ever has been, and (till continues to be. 

Many practitioners, ſome of them men of conſiderable 
abilities, affect to deſpiſe the ſcience of botany. alledging 
that it affords no aſſiſtance to their art; and that i is very 
uſeleſs to load their memories with a long catalogue of 
hard names, without being a whit the 2 with regard 
to the medical properties, Beſides, they imagine every 
ſingle genus and 8 of the whole vegetable tribes 
to be poſſeſſed of peculiar and diſtinct properties; and 
that it would require the labour of a whole life time to 
aſcertain the virtues of a few plants. 

It muſt indeed be confeſſed, that the writers agd teach- 
ers of botany have not been ſufficiently careful to prevent 
refleftions of this kind. The technical part of the ſci- 
ence ingroſſes their chief attention : If the virtues are 
talked of, it is only in a curfory manner : The only thiog 
that can render the ſcience teſpectable, is either totally 
omitted in their ſyſtems, or diſpatched in a line or two. 
But we are happy to ünd, that the ſcience begins now to 
get ſome footing in this country, By the induſtry and 

pirit of a worthy Proteflor *, the taſte has been propa- 
gated 


Dr John Hope proteſſor of medicine and botany in the univerſity of Edinburgh. Immediately after the Doctor's ad- 


nuilion to the botanlcal 


chair, he otiered gold and ſilver medals to his ſtudents for the beſt collections of indigenous 


plants 
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gated in a few years far beyond what could have been ex- 
pected, eſpecially when the ſtate of the country before 
that period is taken into conſideration. 

We have no doubt of being able to ſhew, that botany, 
even in its preſent (tate, is ſo far from lying open to the 
objections brought againſt it by thoſe who are either un- 
acquainted with it, or affect to deſpiſe it as uſeleſs and 
trifling, that we have little reaſon to hope for any exten- 
five inſight into the medical virtues of plants by any o- 
ther means. 

In order to bring the numerous tribes of vegetables 
under certain claſſes or denominations, various methods 
have been adopted by different authors. Some have 
claſſed them by the figure of their roots; ſome by the 
caulis or ſtems; ſome by the leaves. Linn@us has pre- 
ferred the parts of fructification, becauſe theſe are not 
only the moſt eſſential, but likewiſe the moſt univerſal. 

This method of claſſing is preferable to any that has 
been propoſed, on many accounts. It is found by ex- 
perience, that plants which are diltinguiſhed by the ſame 
characters in the flower and fruit, have preciſely the fame 
qualities, though not always in an equal degree as to 
{trength or weakneſs ; ſo that, upon inſpection of the 
flower and fruit, a botaniſt can determine d priori the ef- 
fe&s that will reſult from the plant when taken into the 
ſtomach. Here then is a foundation for natural claſſes, 
In order, therefore, to determine the medical! virtues of 
all the plants belonging to à natural clals, the phyſician 
has nothing further to do than to aſcertain, by a ſet of 
clear and unqueltionable experiments, the virtues of 
any one of them. This greatly ſhortens the labour of 
inveſtigation, Suppoſing the number of known ſpecies 
to be 20,000, by aicertaining the virtues of one genus, 
at a medium, you determine the virtues of 12 ſpecies. 
But, by aſcertaining the virtues of one genus beloaging 
to a natural order, the virtues of perhaps zoo or 400 
ſpecies are aſcertained, Again, by aſcertaining the vir- 
tues (f one genus belonging to a natural claſs, you dif- 
cover the virtues of perhaps 800 or 1009 ſpecies, 

As this branch of the materia medica has been hither- 
to greatly neglected, we ſhall ſubjoin a few examples of 
natural orders and claſſes, with the virtues they ate ſup- 
pole to poſſeſs. 

The STeitLarx of Mr Ray, which make the q44th 
natural order of Linnaus, are ſaid to be all diurcnics, 
Of theſe, the rubia and aſperula are remarkable for their 
diurctic and detergent qualities, and as ſuch are admit- 
ted into both the Edinburgh and London diſfpenſatories, 
The aparine, gallium, Ce. poſſeſs the ſame qualities, 
though not perhaps in an equal degree. 

The AsrErIFOLLA of Ray, belong to the pentardria 
monopynia claſs, with one petal and four ſeeds, of Lin- 
nen, ind form his 42d natural order. The plants of 
this order are ſaid to be aſtringent and vulnerary, Un- 
der it the following genera are comprehended : Tourne- 
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fortia, cerinthe, 41 2 pulmonaria, borrago, cy- 
nogloſſum, anchuſa, lithoſpermum, myoſotis, heliotropi- 
um, aſperugo, lycopſis, echium. 

The plants included under the Pekraxoaa, with 
one ſtylus, one flower - leaf, and which bear berries, form 
the 33d natural order, and are generally poiſonous. To 
this order belong all the ſolana, or night-ſhades ; the 
mandragora and atropa, which are well known to be 
poiſonous ; the hyoſcyamus and datura occaſion madneſs 
and death; the verbalcum intoxicates and kills fiſhes. 

The UmBtiiarzx, which make the 22d natural or- 
der, are ſaid to be aromatic, reſolvent, and carminative, 
eſpecially thoſe that grow in a dry foil; but ſuch of 
them as grow in a wet foil are ſaid to be poiſonous. The 
virtues reſide in the roots and feeds. To this order be- 
long the daucus creticus, gentiana alba, filer montanum, 
ammi verum, petroſelinum macedonicum, Cc. bo 

The roots of the plants belonging to the HEXANVDAIA 
claſs, are either eſculent or poiſonous, Theſe qualities 
may be diſtinguiſhed by the taſte and ſmell. In the 7th, 
8th, 9th, and 1oth natural orders, the following poiſon- 
ous plants of the hexandria claſs are enumerated, »:z. the 
leucoium, galanthus, pancratium, amaryllis, fricillaria, 
corona imperialis, glorioſa, convallaria, hyacinthus, a- 
loes, Sc. The allium, cepa, and parum, are acrid; 
and, when taken in too great a quantity, are highly cor- 
rolive ; but, as this hurtful quality is owing to a vola- 
tile alkaline ſubitance in the roots, when they are roalt- 
ed or boiled it flies off, and they may be eat with ſafety. 

The fruit of all the plants belonging to the Icos ax- 
bn claſs, which are enumerated in the 36th, 37th, 
38th, and 39th natural orders, are efculent, aad not 
one of them poiſonous. To this claſs belong the cuge- 
nia, punica, ceraſus, crategus, pyrus, roſa, tragaria, Sc. 

The plants belonging to the Por YaxD&e1a clals, or the 
23d natural order, arg moltly poiſonous, e.g. the nym- 
phza, argemone, papaver, actæa, bocconia, euphorbia, 
delphinium, ſtaphiſagria, aconitum, nigella, errhina, a- 
quilegia, h-lleborus, &c 

The lcaves ot the plants belonging to the Dio NAM 
GYM NOS FE RMA, or 5 th natural order, are ſaid to be 
cephalic and refolvent. This order contains the ajuga, 
teucrium, hyſopus, lavendula, mentha, lamium, betonica, 
ballota, leonurus, origanum, thymus, meliſſa, draco- 
cephalum, &c. 

The plants belonging to the TeTrRaDynania ch, 
or the 57th natural order, are antifcorbutic, and a little 
acrid . g. the lepidium, cochlearia, raphanus, carda- 
mine, ſiaapis, eryſimum barbarea, fiſymbrium, Ce. 

All the plants of the MoxopeLenia claſs, which 
form the 24th natural order, are emollient and mucila- 
ginous, Whoever knows the qualities of the althca and 
malva, knows the qualities of the whole claſs, which 
comprehends about 180 ſpecies. The emollient and mu- 
cilaginous virtues ate not confined to the leaves or any 


par- 


plants prepared in the manner of a hortus ficcus, The conſequence of this plan fully anſwered his expetations, In 


a few years, he was in poſſeſſion of many more plants than were ever formerly ſuppoled to grow in Scotland, 


After this 


ac ift ion, the Dr judicioufly changed the object of his medals, and offered them for the beſt accounts of the ſenſible 


quali ies and edical virtues of any number of native plants, 


But we are forry to find, that no geatlemen have hither» 


to become candidates for theſe medals luxce they were offered upon this ſculble and uetul plan. 
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particular part, but are diffuſed through the whole 
lant. 

f The DiaDtLPH14 claſs forms the 55th natural order. 
This claſs comprehends above 500 ſpecies; and, as was 
obſerved above, the ſeeds of every one of them are eſcu- 
lent, the leaves afford excellent paſture for cattle, and 
not one of them have any poiſonous quality. 

The SyYNGENES1A claſs, or 21ſt natural order, con- 
tains a very great number of ſpecies. The virtues of 
{ome plants belonging to this claſs are ſaid to differ con- 
ſiderably. The bardana, carlina, tuſhlago, arnica, ci- 
chorium, ſcorzonera, taraxacum, &c. are ſuppoſed to 
be deobſtruent, and are kept as ſuch in the ſhops, But 
the greateſt number of them are bitter and ſtomachic ; 
e. g. the abſinthium abrotanum, artemiſia, ſantolina, 
balſamita, tanacetum eupatorium, matricaria, chamo- 
milla, acmella, verbeſina, Cc. 

The GY WAN DIA DianDR1A, or 4th natural order, are 
ſaid to excite venery; e. g. the orchis, ſatyrium, ſerapias, 
herminium, ophrys, epidendrum, Sc. The roots of 
theſe are uſed with this intention by practitioners, 

The AMENTACEX Acirorix, or 15th natural or- 


der, are reſinous; e. g. the pinus, abies, juniperus, cu- 


preſſus, &c. They are all warm ſtimulants and diuretics. 
The virtues of the CxyeToGamia claſs, which compre- 
hends the 61ſt, 62d, 63d, and 64th natural orders, are 
moſtly of a ſuſpicious nature. Hardly any of the filices 
are dee their ſmell is diſagreeable, and they are ſaid 
to kill worms. All the muſci, except the lichen iſlan- 
dicus, are improper for food, Some of the fungi are eat; 


but they are a very dangerous food. 


Plants which have their nectaria ſeparate from the 
flowers, are commonly poiſonous ; e. g. the epimedium, 
nigella, aquilegia, aconirum, monotropa, helleborus, &c. 

Thoſe plants which are called /aeſcent, from their 
o0zing out a Whitiſh juice upon being wounded, are ge- 
nerally poiſonous; e. g. the euphorbia, papaver, peri- 
ploca, cynanthum, &c. But thoſe which are called 
ſemift:ſculoſe by Tournefort, are of a milder nature; . g. 
lactuca, hieracium, crepis, leontodon, Ce. 

Beſides natural claſſes and orders, which preſuppoſe 
ſome acquaintance with botany, we are provided with 
other means of diſcovering the general qualities of plants. 
The ſenſations of ſmell and taſte give us ſome intima- 
tion of the nature and qualities of plants, Aa agreeable 
taſte or ſmell is ſeldom accompanied with noxious quali- 
ties; on the other hand, when theſe ſenſes are diſagree- 
ably affected, the qualities are generally more or leſs 
noxious, being either purgative, emetic, or poiſonous, 


Plants that have a ſweet taſte are generally nutritive; 


thoſe that have a ſalt taſte are warm and ſtimulant. 
Plants of an acrid taſte are corroſive; but, when de- 
pri ved of their acrimoay by drying, ſome of them become 
fit for food. Bitter plants are alkaline, ſtomachic, and 
ſometimes of a ſuſpicious nature. Acid plants are cool- 
ing, and allay thirſt; but thoſe of an aultere taſte are 
altringent. N 

Exen the colour and aſpect of plants throw ſome light 
upon their nature Flowers or Ruit of a red colour are 
generally acid. Yellow flowers indicate a bitter taſte. 
Plants that have green flowers are crude ; thoſe of a pale 
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colour are commonly inſ pid; thoſe of a white colour are 
generally ſweet; and thoſe whoſe flowers have a gloomy 
and diſmal aſpect, are moſtly poiſonous. 

Theſe examples naturally ſuggeſt the following obſerva- 
tions. The Creator of the univerſe hath endowed us with 
ſufficient abilities for inveſtigating the virtues of plants, and 
applying them to the cure of diſeaſes and other uſeful pur- 
poles, even on the ſuppoſition that we were obliged to 
aſcertain the virtues of every ſingle plant by experiments. 
Bur this labour, though practicable in a courſe of years; 
and under proper regulations, is greatly abridged, The 
information afforded by the ſenſes is conſiderable. Our 
inquiries are {till further aſſiſted by the general diſtribu- 
tion of vegetables into tribes and families. The mutual 
relation and connection of theſe tribes depend not upon 
fancy or conjecture : The relations are ſo ſtrongly mark- 
ed by the ſimilarity of their flowers, fruit, and ſenſible 
qualities, that they are conſpicuous at firft ſight. 

A perſon unacquainted with medicine, from this view 
of the virtues of plants, will be apt to imagine, that bo- 


tany is the only road to that ſcience; and of courſe 


that every phyſician mult either be a good botaniſt, or a 
bad practitioner. The thought is natural, and, with 
ſome limitation, not unjuſt. The common practice of 
phyſic does not require an extenſive ſkill in the virtues 
of plants. A certain number of vegetables and other 
ſubſtances are kept in the ſhops, and recommended for 
articular purpoſes in diſpenſatories and books of practice. 
t is the buſineſs of the practitioner to have a general ac- 
quaintance with theſe, and to preſcribe them according 
to the cuſtom of the times. But inveſtigations into the 
nature and properties of ſimples or deups, require more 
time than can be beſtowed by men of bulineſs, When- 
ever any ſcience is converted into a trade, and the ſtudy 
of it confined to people who mult live by it, there is little 
2 of improvement. This has been the fate of phy- 
ic. Every body diſpenſes medicines ; but few are none 
inquire into their virtues, Some valuable medicines 
have been diſcovered. But by whom ? Not by phyficians, 
but by ſavages, old women, prieſts, and chymiſts. Un- 
til, therefore, the ſtudy of phyſic be conſidered as a 
branch of natural hiſtory, and cultivated by people who 
have time to make experiments, the ſcience mutt conti- 
nue to be vague, deſultory, and limited in its utility. 
Botany has always been conſidered as a branch of na- 
tural hiſtory, But, as was formerly obſerved, the uſe- 
ful part of it hath been too much neglected. The vir- 
tues of 1 may be ſucceſsfully inveſtigated without 
an extenſive knowledge in all the branches of the medical 
art, To propagate a taſte for inquiries into the nature 
and properties ot vegetables, would therefore lay the molt 
ſolid foundation for improvements in medicine. f 


. Aurs.— The application of the qualities of vege- 
tables to the various mechanical acts affords a moſt ex- 
tenſive field for uſeful obſervation. There are few plants, 
however different in their nature, but are found by ex- 
perience to be not only the moſt proper, but eſſentially 

neceſſary, in ſome particular art or employment, 
The qualitics which render vegetables ſo generally ap - 
plicable to mechanical employ ments are priucipally theſe: 
Softnels 
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Sdftneſs ot hardneſs of texture, elaſticity, inflammability, 


6 
aſtringency, colour, &c. Hence ſome plants are p 

for domeſtic utenſils, others for dying, tanning, Oc. 
Some may be apt to think that qualities of this kind are 
not the proper objects of botany. Bur if the natural 
hiſtorian be at liberty to negle& uſeful qualities, he de- 
ſerves liale thanks for expatiating on thoſe that are uſe- 
leſs. It would be foreign to our deſign in this place, to 
enumerate the particular plants that are uſed for the va- 
rious purpoſes of the mechanic. We ſhall however, by 
way of ſpecimen, ſubjoin a liſt of plants that change the 
colour of cloths and other ſubſtances. 


LisT of Drins PLANTS. 
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Curcuma, or turmeric. This plant grows in the Eaſt 
Indies; the root of it tinges a rich yellow colour; but it 
is not very durable. | 

Rumex maritimus, or golden dock, grows on road- 
ſides, &c. The root dyes a fine yellow. 

Thalictrum flavum, or meadow-rue, grows in marſhes, 
on the banks of rivers, &c. Both the root and the leaves 
dye a very deep yellow. 

Urtica dioica, or common nettle. The country people 
dye eggs a beautiful yellow with the roors of this plant at 
the featt of Eaſter. 

Santalum album, or white ſanders. The wood of this 
tree, which is a native of the Eaſt Indies, dyes a good 
yellow. . 

' Lawſonia inermis, or alkanna, is a ſmall ſhrub culti- 
vated in Aſia and Africa. The ſtem and branches of this 
plant afford an excellent yellow; the natives paint their 
bodies with it. The root, prepared with quick-lime, 
gives a fine ſhining red. The natives uſe it for dying 


their teeth, nails, faces, the mains of their horſes, lea- | 


ther, Ge. 1 

Morus tiuctoria, or fuſti 
wood of this tree is in great 1 
ne yellow it affords. 

' Rhamnus frangula, or the black berry-bearing alder, 
ws in woods and hedges. The bark tinges a dull yel- 
= and the unripe berries dye woollen ſtuffs green. 

Rhamnus catharticus, or purging buck-thorn, grows 
wild in woods and hedges. The bark gives a beautiful 
yellow, 

Rhamnus minor, grows in the ſouthern parts of Europe. 
The berries give an excellent yellow. 

Rhus Coriaria, or ſumach, grows in Italy, Sc. The 
bark of the ſtem gives a yellow colour, and the bark of 
the root a yellowith red. 

Berberis vulgaris, barberry or prpperidge-buſh. The 
root of this plant gives an excellent yellow to cloth ; and 
the bark gives leather a beautiful yellow colour. 

Prunus domeſtica, or common plumb- tree. The coun- 
try people uſe the bark for dying their cloth yellow. 

Pyrus malus, or apple-tree. The dyers uſe the bark 
for giving cloth a yellow colour. 

Carpinus betulus, the horn or hard beam tree, horſe 
or horn-beach tree, grows in woods, The bark is uſed 
as A yellow dye. 

Vor. I. 


in America. The 
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among dyers for the 
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Reſeda luteola, or baſe · rocket, grows in paſture grounds, 
meadows, and eſpecially on a chalky foil. This herb. 


which is a native of Scotland, gives cloth a moſt beauti- 
ful yellow colour, and is much uſed by dyers, who import 
it in large quantities, though it might be ealily cultivated 
in our own country. 

Serratula tinctoria, or ſaw-wort, grows in woods and 
meadows. This plant gives the ſame colour with the 
reſeda, and, though not ſo beautiful, is mach uſed by 
dyers. N 
Hierachium umbellatum, or narrow-leaved buſhy 
hawkweed, grows in woods, hedges, and gravelly foils, 
This plant gives a very fine yellow. 

Acanthus mollis, is a native of Italy. It appears that 
this plant was uſed by the ancients for dying yellow : 

Et circumtextum croceo velamen acantho. Vin. 

Bidens tripartita. or trifid water-hemp-agrimony, grows 
in marſhy places. This plant gives a pretty elegant yellow. 

Xanthium ſtrumarium, or leſſer burdock, grows near 
dunghills. When this plant is boiled entire, together with 
the fruit, it gives a pretty good yellow. 

Salix pentandra, or ſweet willow, The dried leaves 
give a fine yellow. 

Betula alba, or birch-tree, The leaves give a faint 
yellow colour to cloth. 

Stachys ſilvatica, or hedge-nertle, grows in woods and 
hedges, and gives a yellow colour to cloth, 

Centaurea jacea, or common knapweed, grows in pa- 
ſture and barren grounds. This plant is often uſed as a 
ſuccedaneum for the ſerratula or ſaw - wort. 

Polygonum perſicaria, dead or ſpotted arſmart, grows 
in coru· nelds. Ce. and dyes cloth yellow. 

Lyſimacha vulgaris, yellow willow-herb, or looſe-ſtrife, 
= in marſhes, and on the banks of rivers. This herb 

id to dye yellow. 

Scabioſa ſucciſa. or devil's-bit, grows in meadows ard 

re-grounds, The dried leaves give a yellow colour ; 
vt it is ſeldom uſed. 

Anthyllus vulneraria, kidney-vertch, or ladies-finge-, 
grows on dry paſture · grounds. The country people uſe 
this plant for dying their cloth yellow. 

Lichen juniperus, or juniper-liverwort, grows on the 
trunks and branches of trees. Lichen parietinus, or 
common liver - wort, grows on walls and the bark of trees. 
Lichen candelarius, or yellow liverwort. Theſe three 
ſpecies of liverwort are uſed by the common people for 
dying their ſtuffs yellow. 

Anthemis tindoria. or common ox - eye, grows on 


* 


high grounds, The flowers give a bright yellow colour. 


Chzrophyllum ſylveſtre, wild cicely, or cow-weed, 
grows in hedges, &c. The umbel or tops and flowers 
of this plant give an excellent yellow. 

Thaſpia villoſa, or deadly carrot, grows in Spain ; 
and its umbel is uſed as a yellow dye by the inhabitants 
of that country. ; 

Geniſta tinctoria, green wood, dyers-weed or woad- 
waxen, grows in paſture-grounds, Cc. The flowers are 
much uſed as a yAlow dye. 

Hypericum perforatum, or St. John's wort, grows 
among bruſh-wood and in hedges. The flowers are uſed 
as a yellow dye, but it is not much eſteemed. PR 

| . 
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Calendula officinalis, or garden marygold. The dried 


flower-leaves are {ſometimes uſcd as a yellow dye: Their 
expreſſed juice, boiled with alum, makes an excellent yel- 
low paint. 
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Rubia tinctorum, or madder, grows in the ſouthern 


parts of Europe. The roots are much uſed by dyers for 


giving a red colour to cloth. 
Gallium boreale, or croſswort-madder ; gallium ve- 
rum, yellow ladies bed-ſtraw, or cheeſe - rening. Both 


theſe plants grow plentifully in our own country; and 


The 


their roots are uſed for dying cloth red. 
Lithoſpermum tinctorium, grows in France. 
root gives a red colour, but it is not eaſily fixed. 
Rumex acetoſa, or common ſortel, grows in meadbws 
and paſture-grounds. The root is uſed by apothecaries 
for tinging decoctions, &c. with a red colour; bat it is 
not uſed by dyers. 


Czſalgina Braſilienſis, or Braſil wood, is à native of 


the Eaſt Indies, The wood is commonly uſed by the 
dyers for giving a red colour, 

Calamus rotang, or dragon's blood, is an Eaſt-India 
fruit. "The inſpiſſated juice is principally uſed by apo- 
thecarics for giving ared tinge to their medicines, 

Bixa orellana, grows in both the Indies. The ſeeds 


of this tree are much uſed as a red dye, and the natives 


of America paint their bodies with them, 


% P44 ©. 


Ce ſalpinia veſicaria. The wood of this tree gives a 
purple dye. The cæſalpinia ſappan is uſed for the ſame 
purpoſe The lignum rubrum, or Fernambuca wood, 
gives likewiſe a reddiſh purple dye. 

Origanum vulgare, or wild marjoram, grows in woods, 
G The tops of this plant are uſed tor dying cloth 

urple. 
: Carthamus tinctorius, is an annual plant, and a native 


of Egypt. The corollæ of this plant give a fiery red 
colour to cloth; but they are principally uſed for dying 


flks. a 
N. 


Iſatis tinctofia, or woad. This plant grows wild in 
corn-helds, and gives a blue colour to cloth. 

Indigotera tinctoria, or indigo, grows in the Eaſt In 
dies. The blue dye given to cloth by this plant is pre- 
ferable to any other; becaulc it is of ſo fixed and durable 
a, nature, that it is not affected either by acid or alkaline 
ſubitances, 

Galega tinQoria, is a perennial plant of Zeylon. Her- 
mannus afhrms, that the blue obtained from this plant is 
even preferable to the indigo, although it has never hi- 
therto been uſed by Europeans, 


| berries, grows on high grounds. 


N 
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Fraxinus excelfior, or common aſh-tree. The bark 


tinges water blue; and the inner bark is ſaid to give cloth 
a very good blue colour, 
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Hzmatoxylon campechianum, or logwood, grows in 
the Welt Indies, and gives cloth a violet colour. It is, 
however, chiefly uſed as a baſis for ſome other colours. 

Empetrum nigrum, black-berried heath, crow or crake- 
The berries, boiled 
with alum, are uſed as a purple dye. 
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Senecio jacobæa, or common raywort, grows in pa- 
ſture-grovnds, c. The whole plant is uſed, before it 
begins to flower, for dying cloths greecn. 

Chærophyllum ſylveltre, or wild cicely. This plant, 
when the tops are taken off, dyes cloth a beautiful green. 

Iris germanica, grows in the {outhern parts of Europe. 
The exprefled juice of the corolla gives a green dye. 
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Lycopus europæus, or water horchound, grows in 
marthy places. The juice of this plant gives a black 
dye of ſuch a fixed nature, that it cannot be waſhed our. 

Actæa ſpicata, herb-chriſtopher, or barberries, grows 
among bruſhwood, The juice of the berries, when 
boiled with alum, affords a fine black ink. 

Genipa americana, is an American tree. The unripe 
berries tinge cloths with a deep black. The natives dye 
their mouth with theſe berries, to give them a terrible 
aſpe& to the enemy, It remains fixed for many days. 

Quercus, or oak-tree. The capſule of the oak, on ac- 
count of their great ſtipticity, are uſed for fixing and im- 
proving the mineral black. They are uſed both by dyers 


and curriers. 


Tuis ſhort ſketch of the utility of botany with regard 
to Food, Medicine, and the Arts, will be ſufficient to ſug- 
geſt the many advantages that may be expected from the 
cultivation of it, The objects preſented by the ſcience 
are curious, reſpectable, and uſeful, The natural hiſtory - 
of plants is not even confined to the above important ar- 
ticles, It is ſtrictly connected with agriculture and gar- 
dening. The ſtructure of vegetables, the ſoils that natu- 
rally produce particular kinds, things that promote or retard 
their growth, are eſſential parts of their natural hiſtory. 
Hence a ſchool of botany, eſpecially when ſufficient at- 
tention is paid to the uſeful part of the ſcience, merits 
the higheſt encouragement from the public, and oughr | 
to be attended by farmers, landed gentlemen, gardeners, | 
Oc. as well as by phyſicians and philoſophers. 
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Of the METHoD of reducing PLANTS fo CLASSES, ORDERS, GE- 


NERA, and SPECIES; and of inveſtigating their GENERIC and SPECIFIC NAMES by 


certain MARES or CHARACTERS. 


WE obſerved in the former ſection, that in the pro- 

greſs of this part of botany many different me- 
thods had been followed by different authors. Czlalpi- 
nus, Ray, Bauhinus, Van Royan, Ricinus, Tournetort, 
Linnæus, Sauvages, have each adopted a peculiar me- 
thod of characterizing and claſſing plants. It would be 
fooliſh to diſtract the attention of the reader by an ex- 
planation of all theſe methods. We ſhall therefore pro- 
ceed to explain that of Linnzus, which is perhaps the 
only one now taught in Europe. 

This method of reducing plants to claſſes, genera, 
and ſpecies, is founded upon the ſuppoſition that vege- 
tables propagate their ſpecies in a manner ſimilar to that of 
animals. Linnæus eadeavours to ſupport this hypotheſis 


SCHEME of the SEXUAL SYSTEM. 


Either publicly, 7. e. have viſible flowers, 


length. 


| 2. DianDria, 


4. TeTRANDRIA, 
5. PENTANDRIA, — five males. 
6. HexanDaia, lix males. 
7. HeeTaAxDR1A, 


| 9. ENNEANDRIA, 

10. DecCanDRIA, —— ten males. 

2 11. DoDECanDRIA, 

12. ICOSANDRIA, 
ceptacle. 

| 13. Por AN DIA, 


14. DidyxaMia, 


PLaxrs celebrate their nuptials, 


ſpecies. 


—ſeven males. 
8. OcraNx DAA, — eight males, 
— nine males. 


by the many analogies that ſubſiſt between plants and a- 
nimals, which ſhall be more particularly pointed out in 
the third ſection. It is from this circumſtance that Lin- 
nzus's ſyſtem of botany has got the name of the /exua/ 


Miem. The names of his claſles, orders, Oc. are all 


derived from this theory. He calls the ſtamina of flowers 
the males, or the male parts of generation; and the pi- 
ſtils ſemales, or the female parts of generation, Plants 
whole flowers contain both male and female parts, are 
ſaid to be hermaphredites, &c. His claſſes, orders, and 
genera, are all derived from the number, ſituation, pro- 


portion, and other circumſtances attending theſe parts, 


as will appear from the following ſcheme. 


See Plate LIII. 


Monoclinia, males and females in the ſame bed :—4, e. The flowers are all hermaphrodite, having ſta- 
| mina and piſtils in the ſame flower. 
| Pie, the males or ſtamina unconnected with each other. 

| " [ndiferentiſſimus, the males or ſtamina having no determinate proportion betwixt each other as to 


1. MoxanDreta, # e. one male or ſtamen in a hermaphrodite flower, 
two males or ſtamina. 

3. TrxranDRia, —— three males. 

four males. 


eleven males. 
twenty, or more males inſerted into the calix, and not into the te- 


all above twenty males inſerted into the receptacle. 
| Sulordinatis, two of the males or ſtamina uniformly ſhorter than the reſt, 
four males, 
15. TeTRADYNAMIA,—-- fix males, two of which are uniformly ſhorter than the reſt. 
| Affinitar, the males or ttamina either connected to each other, or to the piſtillum. 

16. MoxoDELPHA, the males or ſtamina united into one body by the filaments. 

19. DiadtLynia, the ſtamina united into two bodies or bundles by the filaments. 

18, PoLYADELPHIA, the (ſtamina united into three or more bundles by the filaments. 

19. SYNGENES1A, the ſtamina united in a cylindrical form by the antherz. 

20. Gynaxortia, the ſtamina inſerted into the piſtillum. 
| Diclinia, males and females in ſeparate beds; i. e. plants that have male and female flowers in the fame 


two of them uniformly ſhorter than the other two. 


21. Moxotcta, male and female flowers in the ſame plant. 

22. Diotcta, male flowers in one plant, and females in another, of the ſame ſpecies. 
23. PoryGawia, male, female, and hermaphrodite flowers in the ſame ſpecies, 

Or clandeſtinely, i. e. whoſe parts of frudtification are inviſible, 


24. CayeTo0GAMIA, the flowers inviſible, ſo that they cannot be racked according to the parts 


of fructilication. 


Theſe 
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Theſe twenty-four claſſcs comprehend every known ge- 
nus and ſpecies. It is an eaſy matter to claſs a plant belong- 
ing to any of the firſt eleven claſſes, as they all depend on 
the number of ſtamina or male parts, without regard to 
any other circumſtance. The 12th claſs requires more at- 
tention, When the ſtamina amount to above 20, a tyro 
will be apt to imagine that the plant belongs to the po- 
lyandria claſs. In reducing plants of this kind to their 
claſſes, particular regard muſt be had to the inſertion of 
the ſtamina. If they are inſerted into the calix or cup, 
the plant belongs to the icoſandria claſs; if to the recep- 
tacle or baſis of the flower, it belongs to the polyandria. 

The 14th claſs is likewiſe in danger of being con- 
founded with the qth. In the 4th, the number of ſta- 
mins is the ſame with that of the 1th. But, in the 
14th, two of the ſtamina are uniformly much ſhorter than 
the other two; at the ſame time each particular ſtamen 
belonging to the different pairs ſtands directly oppoſite to 
one another, 

The 1 5th claſs may be miſtaken for the ſixth, as they 
conſiſt of the ſame number of ſtamina. But in the 15th, 
four of the ſtamina are uniformly longer than the other 
two; and theſe two ate always oppoſite to each other. 


. 


In the firſt thirteen claſſes, the orders, which are infe- 
rior diviſions, and lead us a ſtep nearer the genus, are 
taken from the piſtils or female parts, in the ſame man- 
ner as the claſſes from the ſtamina: Monogynia, digynia, 


rrigynia, tetragynia, Cc, i. e. one, two, three, four, 


&c. female parts: When the piſtils or female parts have 
no [talk or 8 like the ſtamina, they are numbered 
by the ſtigmata or tops of the piſtils, which in that caſe 
adhere to the capſule in the form of ſmall protuberances, 
as may be obſerved in the flowers of the poppy, Oc. 

The orders of the 1 4th claſs are derived from a diffe- 
rent ſource. The plants belonging to it have their ſeeds 
cither incloſed in a capſule, or altogether uncovered. 
Hence they naturally admit of a diviſion into the follow- 
ing orders, viz. gymnoſpermia, comprehending ſuch as 
have naked ſeeds; and angioſpermia, which comprehends 
ſuch as have their ſeeds covered, or incloſed in a capſule. 

The 15th claſs is divided into two orders, viz. the 
ſiliculaſa, or thoſe which have a ſhort ſiliqua or pod; 
and the fi/iguoſa, or thole which have a longer ſiliqua. 

Ihe orders of the 16th, 19th, 18th, and 20th claſſes, 
are taken from the number of ſtamina, e. g. monodel- 
phia pentandria, decandria, polyandria, Cc. 

The SyxGENnEs14, or 19th claſs, conſiſts of plants 
whoſe flowers are compounded of a great number of ſmall 
flowers or floſcules incloſed in one common calix. The 
orders of this clals are, 

Polygamia &qualis, or ſuch whoſe floſculcs are all fur- 
niſhed with ſtamina and piſtils. 

Polygamia ſpuria, comprehends thoſe which have her- 
maphrodite floſcules in the diſk, and female floſcules in 
the margin. This circumſtance is made the foundation 
of the thre» following orders. 1. Polygamiu ſuperfiua, 
includes all thoſe whoſe hermaphrodite flowers in the 
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diſk are furniſhed with ſtigmata, and bear ſeed; and 
whoſe female flowers in the radius likewiſe produce 
ſeeds. 2. Polygamia fruſtranea, include ſuch as have 
hermahprodite "Pu ib floſcules in the diſk ; but 
whole floſcules in the radius, having no ſtigmata, are bar- 
ren. 3. Polygamia neceſſaria, is the reverſe of the former: 
The hermaphrodite flowers in the diſk want ſtigmata, and 
are barren z but the female floſcules in the radius are 
furniſhed with ſtigmata, and produce ſeeds. | 

Polzgamia ſagregata, many floſcules incloſed in one 
common calix, * each of the floſcules likewiſe furniſh- 
ed with a perianthium proper to itſelf, 

Mon:gamia, this order conſiſts only of ſeven genera, 
viz. the ſtrumphia, ſeriphium, corymbium, jaſione, lo- 
belia, viola, and impatiens; none of which have proper- 
ly compound flowers, but are ranked under this claſs 
purely from the circumſtance of having their ſtamina uni- 
ted by the antheræ. 

The orders of the 21ſt claſs are partly taken from the 
number of ſtamina, and partly from the names and cha- 
racters peculiar to ſome of the other claſſes, e. g mo- 
nœcia triandria, monœcia ſyngeneſia, moncecia gynandria. 

The orders of the 23d are all taken from claſſical 
characters, e. g. polygamia monœcia, polygamia dicecia, 
and polygamia triœcia. 

The 24th, or CxyeTocamia claſs, is divided into 
the four following orders: 1. Filices, comprehending all 

lants that bear their feed in the back or edges of the 
eaf, and thoſe that are called capillary plants. 2. Muſ- 
ci, which comprehends all the moſs kind. 3. Alge, in- 
cluding the lichens, fuci, and many others whoſe parts 
of fructiſication are either altogether inviſible or exceed- 
ingly obſcure, 4. Fungi, comprehending all the muſh- 
room tribe. 


Having thus explained the method of reducing plants 
to their claſſes and orders, we ſhall proceed to inform 
the young botaniſt how to inveſtigate the genus. This 
depends upon minuter diſtinctions, and requires more at- 
tention. But it is impoſſible to inveſtigate the genera, 
without being previouſly acquainted with a conſider- 
able number of. terms, All the terms neceſſary for 
this purpoſe belong to the parts of fructification. To 
attempt to give an idea by words of the parts to which 
2 terms are applied, would not only be difficult, 

t. in a great meaſure, uſeleſs, eſpecially to ſuch as 
are totally ignorant of botany, We ſhall therefore give 
a liſt of the terms themſelves, with proper references to 
the figures of the things ſignified by them, which will 
both be ſhorter, and more intelligible than the moſt ac- 
curate deſcription that language is capable of, 


Liſt of Terms belonging to the Flowers and Parts 
of Frudtification. See Plate LIV. 


Fig. 1. Spatha, a ſpecies of calix opening longitudi- 
nally when the flower breaks through it. 

2. Spadix, a ſpecies of receptacle peculiar to palm-trees, 
which conſiſts of fruit-bearing branches included in a 
ſpatha. 
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3. a, Glama, another ſpecies of calix, belonging chief- 
ly to graſſes and corns, and conſiits of different valves; 
b, ariſla, or aun. 

4. a a, Umnbella univerſalis, comprehends the whole 
flowers, Cc. atiſing from a common centre, and re- 
ſembling a large fan. b, Umbelila partialis, or a 
ſmaller parcel of the flowers, Oc. reſembling a ſmall 
fan. cc, Involucrum univerſale, a ſpecies of calix 
ia which the whole flowers were incloſed before their 
blowing. d d, {nve/ucrum partiale, a lefler calix, 
which includes a ſmaller bundle of flowers, and which, 
before their blowing, is incloſed in the involucrum u- 
niverſale. Examples of theſe are found in the hem- 
lock, carrot, &c. 

5. e, Calyptra; b, operculum; a, capitulum. Theſe 
terms are peculiar to moſſes, 

6. Amentum, a ſpecies of calix, e. g. in the willow, 
birch-tree, Cc. 

7. Strobilus, a pericarpium or capſule compoſed of an 
amentum, an example of which occurs in the mag- 
nolia, 

8. Furgi. a, Pileus; b, volva; e, fliper. Theſe two 
are moſtly applied to the parts of muſhrooms. 

9. a, Receptaculum commune nudum, the common re- 
ceptacle, or baſe of the flower, when the ſtamina, pi- 
fil, capſule, Cc. are taken off. 

10. Receptaculum commune palcis imbricatum, or com- 
mon receptacle imbricated or tiled with palez, or 
membranaceous lamellz. 

11. Corolle monepetale. a, Tubus; b, limbas; i. e. 
2, the tube; 6b, the edge or margin of a monopeta- 
lous corolla. The corolla 2 the flower-leaf, 
when it conſiſts but of one, and the whole flower- 
leaves, when it conſiſts of more. 

12. Is a flower laid in a proper poſition for ſhewing its 
different parts. a, Germern, which includes the feeds 
and capſule in which they are incloſed ; b, las, 
which is a continuation of the germen; c, Higma, or 
top of the ſtylus; d d d d d d, filamenta, or threads ; 
ee e e e, anthers, The filamenta and antherz, 
conſidered as a whole, are called famine; and the 
germen, ſtylus, and ſtigma, as a whole, are called pi- 
flillum. fffff, Petala, or flower - leaves. 

13. a, The — or claws; b, the /amine, or plates 
of a polypetalous corolla, or corolla conſiſting of ſeve- 
ral flower - leaves. a 

14. a, Vectarium campanulatum in narciſa, or bell- 
ſhaped nectarium of the narciſſus. Nettarium is ap- 
plied to every glandular . of a flower which ſecerns 
a ſweet juice. Their ſtructure is very difſerc:i in 
different plants. 

15. Nectar ia cernuta in aconita, horned nectaria of the 
monkſhood. 

16. Horned ncctarium in the calix of the tropealus, 

17. aaa a, Nedtarium in parnaſſia; the neftaria of 
the parnaſha graſs are ſix in number, each of which 
have thirteen ityli, with round buttons on their tops. 

18. a, Perianthium, that ſpecies of calix which is con- 
riguous to the fruftification; b. geren; ©, flylus; 
d., fligma; e ec, flamenta; ff, anth:re debiſcentes, 
or — ſhedding the pollen or duſt; g. anthera 
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integra, i. e. the appearance of the anthera before it 
ſheds the pollen. 

19. 4, The filament, and b, the enthera, ſeparated 
from the flower. 

20. 4, One grain of the pollen magnified by a miere- 
. b, halitus elaſlicus, i. e. an vlaſtic aura ſup- 
poſed to be neceſſury for impregvating the feeds. 

21. a, Germen; b, Hylus; c c, fligma, 

22. Folliculzs, i. e. a pericarpium conſiſting only of one 
valve, opening longitudinally, and in which the ſeeds 
do not adhere to the ſuture, but are incloſed in a par- 
ticular receptacle #. 

23. Legumen, is a double-valved pericarpium, having 
the ſeeds fixed only to one of the ſutures a a. 

24+ Siliqua, is a double-valved pericarpium with the ſeeds 
fixed to both ſutures or margins a b. 

25. Pomum, a pericarpium without any valve, but made 
up of a pulpy ſubſtance, and containing a capſule in 
which the ſceds are incloſed, as in the apple, Sc. 
a, The pericarpium; b, the caffule, or ſeed caſe. 

26. a, Drupa, or a pericarpium containing a nut or 
ſtone, and having no valve, . g. plumbs, Cc. b, the 
nucleus, or ſtone, 

27. Bacca, or berry, is a pericarpium containing naked 
ſecds diſperſed through the pulpy part. 

28. Capſula afice debiſcent, a capſule opening at the 
top to allow the ſeeds to fall out. 

29. Four capſules included in a common pericarpium. 
a a, The valves; 56, the diſſepimentum, or partition 
which ſeparates the different oben ſules from on: 
another; c, columella, or central column by which 
the capſules are connected. 

30. A capſule cut open longitudinally, to ſhow the re- 
ceptacle of the ſeeds. 

3t. Pappas, a kind of corona or crown which is either 
hairy or penniform, and connected to the ſeeds of 
ſome plants, by means of which they are blown about 
by the wind. a, Pappus piloſur, or pappus reſem- 
bling a hair; b, pappus plumojfir, or feathered pappus ; 
e, ſemen ; d, ſlipes. e dandclion, and many plants 
of the ſynge neſia claſs, afford examples of theſe parts. 


Terms belonging to the Pedunculus or Foout- 
ſtalks of Flowers. 

32. Corymbuy, i. e. flowers upon alternate pedunculi and 
foot - talks, elevated proportionally above each other. 

33. Racemur, a pedunculus or foot-(talk furniſhed with 
lateral branches. 

34. Spica, alternate ſeſſile flowers [i. e flowers with- 
out any particular foot-ftalk, but inſerted directly in- 
to one common to the whole], upon a common foot- 
ſtalk, as in the ſcirpus. 

35. Verticillus, This term is applied to ſuch plants 23 
have clulters of flowers at different diſtances — 
* caulis or ſtem; as in ſeveral ſpecics of mint. 

36. Panicula, i. e. flowers placed ſparſely upon leparate 
foot-(talks, as in oats, Cc. 


When theſe terms are underſtood, the genus may be 
caſilj inveſtigated, But in order (till farther to aſſilt the 
young botaniſt, we ſhall give a ſyſtematic deſcriptioa of 
a few common plants belonging to different claſſes. 
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DIANDRIA MONOGYNTIA. 


VerONICA, or SPEEDWELL. 
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The Carrx is a perianthium (18), divided into four 


parts or ſegments, and perſiſtent (i. e, does not fall off 


till the ſeeds are ripe) ; the ſegments are ſharp and lance- 


ſhaped, 
Ihe CoroLLa (11) conſiſts of one rotated petal ; 
The tubus (11) is about the ſame length with the calix ; 
the /imbus . 5 
ments, the loweſt of which is narrower than the ce 
and the one immediately oppoſite broader, 

The STAMINA (12) are two, narrower below, and 
inclined upwards; the antherz (12) are oblong. 

The PisTiLLUM (12) has a compreſſed germen (12), 
a ſiliform or thread-like ſtylus (12), about the ſame length 
with the ſtamina, and a little declined to one fide: The 
ltigma (12) is ſimple. | 

The PPRICAATIUNH (12) is a heart-thaped capſule, com- 
preſſed at the top, and having two cells or partitions, 
and four valves. 

The Sros are roundiſh and numerous, 


ICOSANDRIA POLYGAMIA. 
| FRAGARIA, Or STRAWBERRY. 5 


The CaLlax is a perianthium, conſiſting of one plain 
leaf, divided into ten ſegments, each alternately nar- 
rower, 

The CorxoLLa has fve roundiſh open petals inſerted 
into the calix. a 

The STAamina are twenty in number, ſubulated or 
tapering, ſhorter than the corolla, and inſerted into the 
calix, The antherz are Junulated, or ſhaped like a 
creſcent, 

The P18T1LLUM conſiſts of many ſmall germina, col- 
lefted into a little head or knob, The ſtyl: are ſimple, 
and inſerted into the fides of their reſpectwe germina. 
The ſtigmata are ſimple. 

The PrRIcAxriun is wanting in this plant, But 
the common receptacle of the ſeeds, which ſupplies the 
lace of a pericarpiam, is a toundiſh oval berry, plain at 

baſe, pretty large, ſoft, pulpy, coloured, and de- 
ciduous, i e. falls oft before the ſeeds be ripe. 

The Seevs are ſmall, pointed, very numerous, and 
diſperſed through the ſuperficial part. of the receptacle. 


DIDYNAMIA ANGIOSPERMIA. 


Didit ati, or Fox-GcLovs. 


The Cal ix is a perianthium, divided into four deep 
cut ſegments, which are roundiſh, ſharp at the top, per- 
fillent; and the higheſt one is narrower than the reſt. 

Ihe CoroLLa conſiſts of one bell- ha ped petal ; the 
tubus is large, open, vent ticoſe or bellied at the back- 
lde; the baſe is cylindrical and narrow: The limbus is 
mall, and divided into four ſegments; the ſuperior ſeg- 
ment is more open and more emarginated than the reſt, 


is plane, and divided in four oval (eg- : 


'the calix. 
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The Stamina are four, ſubulated (44), inſerted into 
the baſe of the corolla, and inclined to the ſame ſide; two 
of them are longer than the other two: The antherz are 
divided into two parts, and pointed at the top, 

| e PisTiLLUM conſiſts of a germen ſharp at the top, 
- ſimple ſtylus fituate like the ſtamina, and an acute 
Itigma. 5 

The PericarPiuUM has an oval capſule, of the ſame 
length with the calix, ſharp at the top, having two cells, 
and two valves which burſt open at both ſides, 

The Steps are many and ſmall, | 


TETRADYNAMIA STLIQUOSA. 


Six Aris, or MusTasD. 


The Car1x is a perianthium conſiſting of four open or 
(ſpreading leaves; the leaves are linear (43), concave, for- 
rowed, diſpoſed in the form of a croſs, and deciduous. 

The CororLLA confilts of four cruciform petals: The 
petals are roundiſh, plain, open, entire or not emar- 
ginated, with ere linear ungues (13) ſcarcely fo long as 

The NreTar1a (14, &c.), or glandulæ nefarifere, 
are four, of an oval figure, one of which is ſituate on each 
fide betwixt the ſhort ſtamina and ſtylus, and likewiſe one 
on each fide between the long ſtamina and the calix. 

The Stamina have fix ſabulated, ere filaments, two 
of which. are of the ſame length with the calix, and al- 
ways oppoſite to each other, -and the other four are uni- 
formly longer: The anthere are eret, and ſharp at 
the top. 

The P1sTILLUM has a cylindrical germen; the ſtylus 
is of the ſame length with the germen, and the ſame 
height with the ſtamina ; the ſtigma is entire, with a little 
knob or button. 

The PPRIcAR unis an oblong, ſcabrous, double- 
celled, two-valved pod, gibbous, and full of little pro- 
tuberances on the under parts: The diſſepimentum (: ) 
is large, compreſſed, A often twice the length of 4 64 
'valves. 


The Srros are many and round. | 
MON ODELPHIA POLYANDRIA. 


Marva, or Common MaLlLow. 


The Carix is a double perianthium: The exterior 
one conſiſts of three lanceolated, looſe, perſiſtent leaves; 
the interior has but one large, broad, perſiſtent leaf, di- 
vided into five ſegments, 

The Corxoura has five plain leaves, united at the baſe, 
heart-ſhaped, and premorſe (54). 

The Sram, conſiſt of numerous filaments, united 


into a cylindrical form below, looſe above, and inferted 


into the corolla: The antherz are kidoey-ſhaped. 

The PisTiLLUM has an orbicular permen, a cylin- 
drical, ſhort ſtylus, and many briſih ſtigmata of an equal 
length with the ſtylus. 

The Pzx1careiun conſiſts of ſeveral diſtin capſules 
joined by an articulation, reſembling a depreſſed globe, 


we: "a 


8 


| 


FF 0: 
and opening from within when ripe: The receptaculum 


is a kind of column binding the capſules together. 
| The Scsos are im. and . 


SYNGEN ESIA POLYGAMIA AEQUALIS 


LroxTopon, or Daxotriox. 


The common Cauix i is oblong, and imbricated : The 
interior - ſcales are linear, parallel, equal, and open at 
the top; the ex/erjor ſcalet are fewer, in number, me 
frequently reflected at the baſe., 

Ihe compound CorxoLLa is uniform and indeed. 

The ſmall hermaphrodite corolla are very numerous 

and equal. 
The coro//a proper to each foſcule conſiſts of one <a 
lated (i. e. plain and expanded outwards), linear, trun- 
cated (i. e. terminated by 'a traufxerſe line), and five- 
teethed 

The STam1x4 conſiſt of five very ſmall capillary fla 
ments: The antherœ are connected together, and form a 
Cylindrical tube. 

The Gzxmen of the piſliHfum is ſituate below the pro- 


per corolla, The ſtylus is filiforme, and nearly of the 


ſame length with the corolla : The ſtigmata ane , and 
2 back in a ſpiral form. 

This plant has no-perigarpinm. 

The Sx £vs are ſolitary, oblong, rough; and terminated 
by a long pappous ſtipes (31). 

The receptacle, or common baſe of the floſculcs (9), 
11 n and full of ſmall hollow penn. . 


- GYNANDRIA PENTANDRIA: 


"4 Pitter or passten vt 


The Catlix is a perianthium conſiſting of five plain, 
5 leaves, fimilar to thoſe of the corolla. 
The Conrorur a conſiſts of five plain obtuſe ſemi · lan- 
ceolated leaves, of the ſame ee and bgure with 
thoſe of the cali x. 
The medarium is a rriple corona, the exterior * 


c 


-which is longeſt, ſurrounding the ſty lus withim the petals, 


and ſtraitened above. 

The STamiwa ate five; ſubulated, open, and connected 
to the ſtylus at che baſe of the g rmen: The antherz are 
'6blong, obtuſe, and incombent, 

* ThePrsT1LLUM confilts of an erect cylindrical ſtylus, 


pon, the top of which an oval germen is — The 


ſtyli are three, thicker,. and wider above: 
are roundiſh knobs, 

The Peaicanrivn is a fleſhy, ſuboval, one- celled 
berry, reſting upon the ſtyles. 

The Sur vs are numerous, oval, and each of them ia · 
cloſed in a final} membrame. 


MONOECIA TETRANDRIA-/ 


UzTica, or Common NETTLE. 


e ſtigmata 


The Carix of che male flowers is a four - leaved peri- 
enthium; the leaves are roundiſh, concave, and obtuſe. 
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TheCoroiras has no petals ; but there is « ſmall ur- 
ceolated (i, e. an inflated ſkin, gibbous on each ſide) neQa- 
rium in the centre of the flower. 

The STam1xA conſiſts of four ſubulated open filaments, 
of an equal length with the calix, and one of them is 


placed between each leaf of the calix: The anthere have 


no cells, 


The Carrx of the female flowers is à double · valved, 


oral, concave, erect, perſiſtent perianthium, 

The CoroLLa is wanting, 

The P1$T1LLUM has an oval germen, no ſtylus, anda 
n ſtigma. 

- They have no pericarpium. 

The See is ſingle, oval, ſhining, and a little com- 
preſſed. 


Theſe examples will not only illuſtrate molt of the ge- 
ncric terms, but will likewiſe fix them in the mind more 
ſacceſsfully than any formal explanation, A careful pe 
ruſal of them will enable any perſon to underſtand the 
deſcriptions in the Genera Plantarum of Linngzus, al- 
though he ſhould not be much acquainted with the Latin 
language. 
Bur the young botaniſt, after advancing this far, muſt 
ſtill be conducted a ſtep further, Though he may be able 

to reduce plants to their claſſes, orders, and genera, he 
is hitherto totally ignorant of the ſpecific characters. 
Before he be able to inveſtigate the ſpecies, he mult again 
ſubmit to learn a conſiderable nomber of terms neceſſary 


ſor that purpoſe. 


Li of Terms nec eſſary for inveſtigating the Spe- 
eres of Plants, 


Simecn Loraves. & 


Fi 
3 1 Orbiculatum, globular. 
38. 8 ——.— | 
9. Ovatum, ſha ike. an 
Þ. Ovale, oval lacs, 
41. 2 oblong. 
42. Lanceolnrum, in the form of a dart, or tapering on 
each fide to a point. 
43. Lineare, like à line, or of the ſame breadth and 
. thickneſs throughout. 
44. Subutatum, tapering to a point, like an awl. 
45+ Reniforme, ſhaped Ike a kidney. 
46. Cerdatum, like a heart. 
47. Lunul/atum, reſembling a creſcent or half moon. 
48. Triangulare, three-cornered. 
49. Sagittatem, like an arrow. 
50. Cordate-ſagittatum; reſembling both a heart aud an 
arrow. 
51. Maflatumn, like a ſpear or lauce. 
52. Fiſum, cut in at the t 
$3. Trium, conſiſting of three (55) lobes. 
$4: Premorſum, i. e. av'it a piece were bit out of the 
fore-part of the Jeaf. 
$$. Lobatum, conſiſting of lobes, or ſegments cut to the 
middle of the leaf, and convex at the cdpes. 
36. Quinargulare, conlilting of five angles. 


57. Erofum, 
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91. 


92. 


Eroſum, as if eroded or eat irregularly by ſome cor- 


rofive ſubſtance. 
Palmatum, reſembling a hand. 


. Pinnatum, divided into pieces reſembling fins, 
. Laciniatum, with many cuts or indentures in the 


margin. 
Sinuatim, having wide ſinuſes or hollows in the 


margin. 


. Dentato-ſinuatum, having ſinuſes and diviſions re- 


ſembling teeth. 


. Retrorſum finuatum, hollowed and bent backwards. 
. Partitum, when the diviſions or ſegments reach near 


the baſe of the leaf. 


. Repandum, a waving but undivided margin. 


Dentatum, teethed, i. e. when the tops of the ſeg- 
ments are remote from each other. 

Serratum, when the ſegments uniformly incline to 
the extremity. 


. Duplicato-ſerratum, doubly ſerrated, i, e. when the 


leſſer ſegments incline to the extremities of the 
larger ones. 


. Dnþlicato-crenatum, doubly crenated, (74) 
. Cartilagineum, when the margin of the leaf has a 


cartilaginous or priltly texture. 


. Acute-crenatum, (harp ſegments having no deter- 


minate inclination to either extremity. 


. Obtuſe-crenatum, the ſame with the above, only the 


ſegments are blunt. 


. Plicatum, plaited, or conſiſting of regular folds. 
. Crenatum, ſegments having no inclination to either 


extremity, 


. Criſpum, when the margin is larger than the diſc, 


and formed into a kind of waves. 


. Obtuſam, blunt at the top. 
. Acutum, ſharp, or pointed. 
. Acuminatum, when the leaf tapers to a ſharp point 


at the top. 


70. Obtuſum acumine, having a ſhort ſubulated point, 
0. Emarginatum acute, having ſharp diviſions at the 


top of the leaf, 


Unciforme marginatum, having wedge-ſhaped divi- 


ſons at the top. 


. R-tiſum, having blunt ſinuſes. 
Lieu, covered with long diſtin hairs, 
. Tymontoſum, interwoven with ſoft hairs, and often 


ol a white colour, 


. Hiſpidum, having brittle rough briſtles diffuſely ſcat- 


tered upon the diſc of the leaf. 


. Ciliatam, having parallel briſtles round the margin. 
eum, fall of rugæ or wrinkles, 
eus um, having veins or nerves conſiſting of many 


ramifications, 


. Nervoſum, when the veins or nerves are extended 


{rom the baſe to the top without any branches, 


. Papilloſum, covered with veſicles, bladders, or hol- 


low points, 
Lingui/orme, like a tongue, i. e. fleſhy, linear, ob- 
| tuſe, convex below, and having frequently a car- 
tilaginous margin. 


Acinaciſorme, reſembling a kernel ;—compreſled, 


Fig. 
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fleſhy, having one edge narrow and convex, and 

the other thicker and more ſtraight. 

93. Dolabriforme, reſembling an ax; —compreſſed, 
roundiſh, gibbous on the outſide, with a ſharp 
edpe, which is a little blunter below. 

94. Deltoider, an irregular rhomboidal figure. See 
the leaf of the black poplar. 

95. Triquetrum, having three plain ſides. 

96. Canaliculatum, having a deep longitudinal furrow. 

97. Sulcatum, having ſeveral deep furrows. 

98. Teres, cylindrical, or like a cylinder. 

99. Binatum, when a ſimple petiolus has two leaves 
connected to its apex. 

100. Ternatum ſoliis ſeſſilibus, three ſeſſile leaves (i. e. 
having no petioli) connected to one common 
petiolus. 

101. Ternatum foliolit petiolatis, three leaves upon a 
common petiolus, each having at the ſame time 
a ſeparate petiolus. 

102. Digitatum, or reſembling fingers, 7. e. when a 
ſimple petiolus has two, three, four, or more 
leaves connected to its apex. 

103. Pedatum, a bifd or forked petiolus, having ſmall 

leaves connected to its interior ſide. 

104. Pinnatum cum impart; ſmall leaves connected to 
the ſides of a {imple petiolus, terminated by an 
odd leaf. 

105. Pinnatum abruptum, neither terminated by an odd 
leaf nor a cirrhus. 

106. alternatum, when the ſmall leaves riſe 
higher and higher alternately upon the petiolus. 

107. — = interrupte, when the pinnated leaves are 
alternately larger and ſmaller. 

108. —— — cirrhoſum, when the common petiolus 

ends in a cirrhus. | 


109. —— when the common petiolus 
. has only two leaves connected. ; 
110. decur ive, when the ſmall leaves run 


along the petiolus. | 

111, ——— @rticulate, when the common petiolus 
is jointed, 

112, Lyratum, like a harp, I. e. when the leaf is tranſ- 
verſely divided into ſegments, the ſuperior of 
which are larger than the inferior, and the in- 
ferior ones are more diſtant from each other. 

113. Biternatum, or duplicato-ternatum, when the com- 
mon petiolus has three ternated (100) leaves 
fixed toit. The epimedium is an example of 
this. 

114. Bipinnatum, or duplicato- pinnatum, when the com- 
mon petiolus gives off pinnated (104) petioli 
from its ſides. | 

115. Triternatum, or triplicato-ternatum, when the 
common petiolus ſends off from its ſides three 
biternated (113) leaves, 

116. Tripinnatum fine impari, when the common pe- 
tiolus has three or more bipinnated (114) leaves 
fixed to its ſides, not terminated by a ſingle leaf, 

cum impari, the ſame with the tormer, 


I 17. 
only terminated by a ſingle leaf. 
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Terms reſnectiug the Determination of Leaves. 


Fig. | | 

= Inflexum, when the leaves bend or arch upwards 
upon the caulis or (tem. 

119. Eretum, when the leaves make a very acute angle 
with the caulis. 

120. Patent. This term is applied to leaves which make 
a more obtuſe angle with the caulis than the 
former. 

121, Herizentale, when the leaves ſtand at right angles 

with the caulis. 

Reclinatum, or reflexum, when the leaf bends 
down, ſo that the apex is lower than the baſe. 

Revolutum, when both tides of the leat are rolled 
backwards in a ſpiral form. 

Seminale, ſeed - leaves, or ditimilar leaves. They 
are the lobes of the feed, which in many plants 
ariſe entirely out of the ground, and are always 
the firſt that appear above the ſurface. See 
AGRICULTURE, p. 41. 

Caulinum, ſuch as rile immediately from the cau- 
hs or item. 

Rameum, ſuch as ariſe from a branch of the caulis. 

Florale, ſuch as arife from the ſame place with 
the flower. 

Peltalum, when the petiolus is inſcrted, not into 
the edge or bale, but into the diſk of the leaf. 

Petiolatum, when the petiolus is iaſerted into the 
margin of the baſe. 

Se ſſile, when the leaf has no petiolus, but is im- 

mediatcly connected to the caulis. 

» Decurrens, when the baſe of a ſeſhile (130) leaf is 
extended downwards along the caulis; as in the 
verbeſina, carduus, Ce. 

« Anmiplevicon'e, when the baſe of the leaf embraces 
the cavlis on ail fides, 

. Perſclirtum, when the baſe of the leaf enticely 
ſurrounds the caulis, ſo that the caulis ſeems to 
perforate the leaf, 

. Comatur, when the oppoſite leaves run into one 
another, and ſurround the caulis, as in the eu- 
patorrum. 

. Vaginans, when the baſe of the leaf forms-a cy» 
lindrica! tube inveſting the caulis, 

« Articulitum, in the form of joints, i e. when one 
leaf arites from the apex of another. 

. Stellata, radiared like a ar, i. e. when more 
than two leaves ſurround a verticillated (35) 
caulis, 

139. Quaterna, guns, ſera, &c, are ſpecies of ſtellated 
(137) l:aves, when: there are four, five, or fix, 
Sc. leaves ſurrounding the caulis. 

. Oppofita, when the leaves of the caulis are exaQly 

oppoſite to one another. 

Alterna, when the leaves riſe alternately higher 
upon the cauks, 

Acereſa, Vmear, perfiſtent avs, as in the pious 
or fir-tree, c. 

Vox. I. No. 27, 3 


122. 
123. 


124. 


140. 


131. 
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142. Imbricata, when the leaves reſt upon one another 
like tiles on à roof. 

143. Faſciculata, when many leaves riſe from the ſame 
point, as in the larynx. 

144. Freun, This term is applied to a ſpecies of trunk, 
which conſiſts of branches and leaves, and ſome- 
times the frucuiſication, all united together: It is 
peculiar to the filices, or ferns, and the palmæ. 

145. Spatbulatum folium, is a roundiſh leaf, with a nar- 
row linear baſe. 

146. Parabidicum folium, like « parabola, i. e. having 

| its longitudinal diameter longer than the tranſ- 
verſe, and growing narrower from the baſe till 
it terminates in an oval figure, 


Terms relating to the Caules or flenzs. Plate LVII. 


147. Squameſus culmus. "The eulmuzr is a trunk or ſtem 
05 lar to grafles; and /quameſus culmus is a 
caly culmus, 

148. Repens caulic. The caulis or ſtem is a ſpecies of 
trunk peculiar to herbaceous plants, and ſup- 
ports the leaves or parts of fruQtification: Re- 
pens caulis is a (tera which gives out ſmall roots 
on every ſide, as it runs along the ſurface of the 
ground, or upon another plant. 

149. Scapus, is a ſpecies of trunk which ſupports the 
parts of frudtification, but has no leaves. 

150. Articulatus culmur, a culmus (147) with many 
Joints, 

151. Folubilis caulis, a caulis (148) which runs in a 
ſpiral form upon the trunk or branch of another 
plant, Oc. 

152. Dichotamus caulis, a caulis (145) uniformly di- 
viding mto branches, 

153. Brachiatus caulis, a caulis having oppoſite decuſ- 
fating branches, reſcmbling arms, | 


Terms relating to the Fulcra or ſupperts of 


Leaves. 


154. a, Cirrhus, a ſpiral thread which connects the 
2 to any other body. b, Stiele, or little 
cales at the baſe of the petiolus or pedunculus. 
c, Glendule concave, mall hollow glands for 
ſecreting a liquor. 

155. a, Clandule pediccl{ate, ſmall glands, each ſup- 
ported by a pedunculus, 

156. a, Bradea, or flower-leaf, which differs in ſha 
from the other leaves of the plant 6. | 

157. a, Spina ſimplex, a imple thorn or prickle, b, 
Spina triplex, or three prickles proceeding from 
ne. Shins is applied to ſuch thorns as are pro- 
traded from the wood of the plant. 

158. Aculcus fimplex, Aculeus is a prickle not pro- 
truded from the wood, but only fixed to the 
2 It is ſaid to be ſimple, when it niſes 
ingle. 

159. Aeuleus triplex, a triple aculeus (158). 

160. C folia, or oppol.tz leaves. a, The axilla 


or ar- pit * 
7 Z 
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Terms relating 10 Root-. 
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g. 
161. Bulbus ſſuameſus, when the root is compoſed of 
imbricated or tiled ſcales or plates, as in the lily- 


root, 

Bulbus ſolidus, conſiſting of a ſolid ſubſtance. 
163. Bulbus tunicatus, conſiſting of coats lying above 
one another, as in the onion. ; 

164. Tuberoſa radix, a root conſiſting of a great many 

little knots, as in the filipendula. 

165. Fuſiſormis radix, like a ſpindle, 1. e. oblong, 
thick, and tapering to a point below, as in the 
root of the carrot. | 

166. Ramoſa radix, having many lateral branches. 

167. Repens radix, a root which creeps horizontally, 

and ſends off every where ſmaller roots at dif- 
ferent diſtances. 


THesx are the principal terms neceſſary for under- 
ſtanding Linnæus's deſcription of the ſpecific characters 
of plants.—To make the reader acquainted with the 
manner in which theſe terms are uſed, we ſhall give a 
few examples. 


Claſs II. DIANDRIA. 

Order, MONOGYNIA. : 

Gerus, VERONICA, or SPEEDWELL. 

Specics, Veronica arvenfit, has ſolitary flowers, 
cut, ſeſſile (1 30), and cordated (46) 
leaves, 

Veronica agreſtir, has ſolitary flowers, cut, 

cordated (46), and petiolated (129) 
leaves, 


Claſs XVI. MONODELPHIA, 


Order, POLYGYNIA. 

Genus, MaLva, or MaLLow., 

Species, Malva ſpicata, has tomentoſe (84), cre- 
nated (74). and cordated (46) leaves, 
and oblong hairy ſpice (34). 

Malva fylve/tris, has an ere (119) her- 

baceous caulis (148), with acute (74), 
ſeven-lobed 00 eaves, and hairy pe- 
dunculi and petioli (129). | 

Claſs XIX. SYNGENESIA, 

Order, POLYGAMIA AXQUALIS. 

Genus, Carpuvs, or ThisTLE, 

Species, Carduus heleninides, or melancholy thi- 


file, has lanceolated (42), teethed 
(66), amplexicaule (132) leaves, with 
unequal ciliated (86) ſmall ſpines( 158). 


Claſs XXIV. CRYPTOGAMIA. 


Ord-r, FILICES. 
Gonus, Asettnium, or MaipENHArR, 
Species, Aſplemum triebomones, has a pinnated 


(G04) frons (144); the pinnæ (104) 
are roundiſh 


38) and crenated (74). 


A N | Y. 
To theſe examples we ſhall add a complete deſcription 


of a plant reduced to its claſs, order, genus, and ſpecies, 
with tigures of all the parts neceſſary tor that purpoſe. 


RüEUM PALMaATUuM, or True Rhubarb, See 
Pla.e LVIII. 


The flower of this plant has no CaLix. 

The CoroLLta dd, conſiſts of one petal, narrower at 
the baſe, not perforated, and divided in the margin 
into fix obtuſe ſegments, one leſs and one larger al- 
ternately; the petal is marceſcent, i. e. decays, but 
does not fall off till the ſeeds be ripe. 

The STamina ee, conſiſt of nine capillary filaments in- 
ſerted into the corolla, and about the ſame length with 
it. The anther are didymous, (i. e. appear to be 

double), oblong, and obtuſe. 

The PisTiLLUM /, has a ſhort three- ſided germen. It 
can hardly be ſaid to have any ſtyli; but has three re- 
flected, plumole ſtigmata. 

The PezxtcarPiuUn is wanting. 

Each flower contains but one large, three-ſided, acute 
ſeed g, with a membranaceous edge. 


The number of ſtamina determines this plant to belong 
to the EnNEanDR1a claſs; and the number of Srio- 
MATA fixes its order to be TaiGyx1ta. The other 
parts of the above deſcription cl.arly demonſtrate the 
genus to be the Rheum or Rubarb, and ſufficiently di- 
{tinguiſh it from the Laurus, Tinus, Caſſyta, and Bu- 
tomus, the only other genera belonging to this claſs. 

The Sreciric mark 1s taken from the leaves, which 
are PALMATED (53), and ſharp aud tapering at the 
points, 'I here are but five {pecies of Rheum, none of 
whoſe leaves are palmated, except the ſpecies now de- 


ſcribed. 


But though the above deſcription be ſufficient for aſ- 
certaining the genus and ſpecies of this valuable plant, 
there are other reaſons fer giving a comple:e botanical 
ma . of the whole parts of it. The true rhubarb, 
though of the moſt extenſive uſe in medicine, was never 
known in this country till the year 1762, when Dr 
Mounley brought ſome ſeeds from Ruſha, and gave them 
to Dr 99 profeſſor of medicine and botany in Edin- 
burgh. Dr Hope ſowed them in the botanical garden, 
and collected about 30 ſecds from one of the plants, 
which roſe to eight [A in height. This plant is now 
propagating in the botanic garden, in the garden of Sir 
Alexander Dick, and many other gardens in Scotland, 
The root is found, by repeated trials, to be equally 
powerful in its operation as the beſt foreign rhubarb; 
and we have the greateſt reaſon to hope, that in a ſhort 
time this 3 will be fo univerſally cultivated as to pre- 
vent the future importation of it, The ſirſt botanic de- 
ſcription we have of the true rhubarb was publiſhed by 
Dr Hope in the philoſophical tranſactions for the year 
1765 *; which we ſhall tranſlate into Engliſh, 


* Vid, Phil, Tranſ. for the year 17635. 
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Unzen PALMATUM. 
or 


TRUE RHUBARB. 


a 


The Roor a, is of the branchy kind, and perennial. 

The Leaves of (which 6 in the plate is an outline) are a- 
bout ſixteen in number, grow near the root, about two 
feet long, and are furniſhed with petioli or foot-ſtalks, 
Tue petioli are about a foot long. cylindrical, plane 
above, ſmooth, of a green colour, but in ſome places 
interſperſed with ſmall, narrow, purple ſpots; at the 
baſe of the leaf, the petiolus terminates in three or 
five large nerves or ribs, which are prominent above; 
the leaves are ovated. deep cut, with ſharp lacinia or 
ſegments ; the ſuperior part of the baſe is green, the 
inferior of a whitith green, and both are a litile rough. 

The Cavuiis or STtm is ere, ſomewhat cylindrical, 
filtulous or hollow within, jointed, ſheathed, rough, 
ſtriated, about eight feet high, and about two inches 
over near the bale, It has fourteen joints, each of 
which, from the baſe to the ninth joint, is furniſhed 
with a reflected leaf, placed alternately, gradually di- 
miniſhing as they riſe higher, and the petiolus forms 
a kind of ſheath, which embraccs the ſtem. 

The PrDuncurt or Foort-sTAL«xs of the flowers, 
which are numerous, ariſe from the alz or arm-pits of 
the leaves, are almoſt erect, unequal, ſtriated, cylin- 


drical, plainiſh at the baſe, and out of their ſides other 


SECT; IH, Ov Dan 


A S many philoſophers and botaniſts deny that ſuch a 
thing as the diſtinction of ſexes takes place in vege- 
tables, it will be neceſſary to give a narration of the ar- 
guraents employed by both parties on this ſubject, We 
(hail begin with the arguments in favour of the ſexes, 


Lixxxvs, like every perſon attached to a parti- 
cvlar doctrine or theory, is at great pains in tracing 
the notion of ſexes in plants to the remoteſt periods of 
antiquity. He informs us, that Empedocles, Anaxago- 
ras, and other ancient philoſophers, not only attributed 
the diſtinction of ſexes to plants, but maintained that 
they were capable of perceiving pleaſure and pain. 

Hippocrates and Theophraſtus are next introduced as 
diſtinguiſhing th- conyza, the abies, the filix, &c. into 
male and female The latter of theſe writers affirms, 
that the fruit of the female palm will not germinate un- 
leſs the pollen of the male be ſhaked over the ſpatha of 
the female, previous to the ripening of the ſeed 

Dioſcorides takes notice of a male and female mandra- 
gora, mezcurialis, ciſtus, Cc. 

Fliny does not confine his views of ſex to animals, but 
exclaims, that every thing this carth produces is charac- 
terized by the diſtinction of ſex. 

From the days of Pliny to thoſe of Cæſalpinus, who 
lived in the 16th century, the analogy between the vege- 
table and animal ſeems to have been entirely neglected. 
Cefalpinus tells us, that the males of the oxy. edrus, 
taxus, mercurialis, urtica, and cannabis, are barten; 
and that the females of theſe plants only bear tf: uit, 

Aftcr Cæſalpinus, we find Dr Grew an Sir Thomas 
Millington engaged in a converſation concerning the uti- 
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ſoot - ſtalks ariſe, to be diſtributed in the ſame manner, 
c, is a flowering branch ſeparated from the ſtem. 

The Tas rr, Opovur, and Cotovk of the Roor are 
preciſely the ſame with thoſe of rhe foreign rhubarb. 

The Tas rt of the FLowzxs is aſtringent, herbaceous 
and ſubacid ; they have no ſenſible ſmell. 

The Tas rr of the Leaves is bitteriſh, aſtringent, and 
herbaceous ; the talte of the Rivs or Nerves is 
acid, bitteriſh, and very ungrateful ;—the taſte of the 
STEM is a little four, 


We have now pretty fully explained the method of 
reducing plants to claſſes, orders, genera, and fpeci-s, 
according to the ſexual ſyſtem of Linnzus. The man- 
ner in which this explanation has been executed was ſug- 

eſted by the difficulties which naturally occur to a per- 
on unacquainted both with the ſubject and the ſyſtem. 
Although this manner has not, fo far as we know, been 
hitherto attempted, we hope it will not be the leſs accep- 
table to the public, eſpecially as it is likely to be more 
uſeful to the boranical ſtudent. 

It only now remains to make the reader more fully ac- 
quaiated with the origin and nature of the ſexual ſyſtem. 


PLANTS 


lity of the ſtamina and ſtyli of plants. The reſult of 
this converſation was the mutual agreement of theſe two 
eminent naturaliſts, that the ſtamina and ſtyli of vege- 
tables were analogous to the organs of generation in ani- 
mals, and that they were adapted by nature to anſwer 
the ſame purpoſes. Dr Grew, in his anatomy of plants, 
after enumerating the analogies between plants and ani- 
mals, concludes, that the pollen probably emits certain 
vivific effluvia, which may ſerve for the impregnation of 
the ſeeds. 

Mr Ray gave a further ſanction to the doctrine of 
ſexes, by concurring with Grew, and adding ſome ſur- 
ther illuſtrations from analogy. 

In the year 1695, Camerarius attempted to prove the 
ſexes of plants But, as he truſted ſolely to the palm- 
tree, and withal ſeemed to be doubtful as to the authen- 
ticity of the fact, he cannot be c nfidered as h ng done 
any thing in confirmation of the ſexual hypotheſts, 

Mr Morlaad, in the year 1903, adopted the fame hy- 
potheſis ; but gave it a new modification, by ſuppuling 
that the pollen contained the ſeminal plant in numeture z 
and conſequently, that one pollen at Iealt behov<d to be 
conveyed into every ſeparate feel before it coult be pro- 
perly impregnated, | He and the ſtructure of the 
parts are the only arguments he employs, 

Some years after this, Mr Geoffroy wrote a treatiſe 
on the ſexes of plants: But as he advanced nothing new, 
we ſhall rake no further notice of him. 

Vaillant. in the 1917, judiciouſly confidering that 
the cinal in the stylus of moit plants was too narrow 
to admit the pollen itſelf, republiſhed Dr Grew's theory 
of impregnation by means of à {ubtile ſeminal aura, 
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- Theſe are the ſentiments of the principal botaniſts 
with regard to the generation of plants, till the celebra- 
ted Linnzus made his appearance as a botanical writer, 
who has extended the idea fo far as to compoſe a com- 
plete ſyſtem upon it. 

Although Linnæus can have no claim to the ſuppoſed 
diſcovery of the ſexual hypotheſis, his being preciſcly the 
ſame with that of Dr Grew ; yet, as he is the chief ſup- 
porter and improver of this doctrine, we ſhall give a fuc- 
cin& narration of the arguments he makes uſe of in or- 
der to prove that vegetables propagate their ſpecies by a 
regular commerce of ſexes. | 

In a treatiſe, intitled, Sporſalia Plantarum, publihed 


as an inaugural diſſertation by Wahlbom, in the firſt vo- 


lume of the Amenitates Academice, all the arguments 
made uſe of by Linnzus in his Fundamenta Botanica 


and other works, are collected and arranged in one view, 


But as Wahlbom honeſtly attributes all the merit of this 
diſſertation to his great maiter, we ſhall bere drop his 
Dame altogether, and give the arguments as the oper - 
ty of Linnzus, by whom they were originally employed. 

Linnzus, then, biſt attempts to ſhow, that vegetables 
are endowed with a certain degree of atimal life; and, 
ſecondly, that they propagate their {pecics in a manner 
ſimilar to that of animals. 

« That vegetables are really animated beings,” ſays 
be, “ muſt be obvious at firſt fight ; becauſe they poſ- 
ſoſs all the properties contained in that accurate definition 
of life laid down by the great Dr Harvey, namely, Vita 
ft [pentanea propulſi, hamorum, But univerſal experi- 
ence teaches, that vegetables propel humours or juices : 
Hence it is plain that vegetables muft be endowed with 
a certain degrees of animal life.” 

Nor truſting ſolely to a ſyllogiſm founded on a defini- 
tion, Lirnzus proceeds to ſupport the hife of vegetables 


by arguments drawn from the following particulars in 
their @conomy; the firſt of which he intitles . 
© Nuiriit9,—The very idea of nutrition implies a 


[66,759 e of -namours, and, of courle, the idea of life. 
ut vegetables derive therr nouriſhment from the earth, 


air, Ec. and conſequently mult be conſidered as living 


creatures. _ 

« 2. Mtas,—Every animal muſt not only begin to 
exilt, and have that exiſtence diſſolved death, bur 
muſt kkewiſe paſs through a number of intermediate 
changes in its appearance and affections. Infancy, youth, 
manhord, old ane, are ch racteriſed by imbecillity, beau- 
t, fertility, dotape; are not all theſe viciſſitudes con- 
{picuous in the vegetable world? Weak and tender in 
infancy ; beautiful and ſalacious in youth; grave, ro- 
buit, and fruitful in -manhzod ; and when old age ap- 
proaches, the head droops, the ſprings of life 4 
und, in fine, the poor tottering vegetable returns to that 
duſi from whence it ſprung. | 

« 3. M:tur,—No inanimate body is capable of ſelf- 
motion. Whatever moves ſpontaneouſly is endowed with 
a living principle ; for motion depends on the ſpontaneous 
propuliion of bumours, and where-ever there is a ſpon- 
taneous propultion of humours, there alſo is life. That 
vegetables are capable of motion is evident from the fol- 
lowing facts: Plants, when confined within doors, al- 


ry up., 
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ways bend towards the light, and ſome of them even at- 


tempt to make their eſcape by the windows. The 


flowers of many plants, eſpecially thoſe of the ſyngeneſia 
claſs, purſue the ſun from eaſt to weſt, rejoicing in his 
beams. Who then can deny that vegetables are poſſeſ- 
ſed of living and ſelf-moving powers? | 

% 4. Merbus. — The term diſcaſe means nothing 
more than a certain corruption of life: It is well known, 
that vegetables are ſubject to diſeaſes as well as animals: 
When over-heated, they turn thirſty, langwſh, and fall 
to the ground: When too cold, they are rormented 
with the chilblain, and not unfrequently expire: They 
are ſometimes afſlicted with cancers; and every plant iS 
infeſted with hce peculiar to its ſpecies. 

© 5. Alors.— Death is oppoſed to life, the former 
being only a privation of the latter. Experience ſhows, 
that every living creature muſt die. But, as vegetables 
are daily cut off by internal diſeaſes and external inju- 
ries; as they are ſubjett to death from the attacks of 
hunger, thirſt, heat, cold, &c. with what propriety 
could vegetables be thus faid to die, unleſs we allow that 
they previouſly lived ? 

„ 6. Anat:mia.—Under this article we are referred 
to Malpightus and Grew for the organic fibres, mem- 
branes, canals, veſicles, Cc. of plants, as additional 
proofs of their living powers. 

„ 7. Organizatio,—Vegerables' not only propel hu- 
mours, but alſo prepare and ſecern a number of different 
juices for the fruit, the nectar, Cc. analagous to the va- 
rious ſecretions in animal bodies.“ 

From theſe facts and obſervations, Linnæus concludes 
that plants are unqueſtionably endowed with life as well 


as animals; and then proceeds in the following manner 


to ſhew how theſe animated vegetables propagate their 
ſpecies, ; ; 

After diſcuſſing the long exploded doctrine of equivo- 
cal generation, he lays hold of another maxim of Dr 
Harvey, viz, Omne vivum ex 0v0,—** It being fully e- 
vident,“ ſays he, * from the foregoing chain of teaſon- 
ing, that vegetables are endowed with life, it neceſſarily 
follows, agreeable to this maxim of Harvey's, that eve- 
ry vegetable muſt in like manner derive its exiſtence 
from an egg. But as vegetables proceed from eggs, and 
as it is the diſtinguiſhing property of an egg to give birth 
to a being ſimilar to that which produced it, the ſeeds 
muſt of courſe be the eggs of vegetables. 

« Granting then that the ſeeds of vegetables are in- 
tended by nature to anſwer the ſame end as the eggs of 
animals, and confidering at the ſame time that no egg 
can be fecundated without receiving an impregnation from 
the mile, it follows, that the ſeed or eggs of vegetables 
cannot be fecundated by any other means. Hence alſo 
the neceflity of vegetables being provided with organs of 
generation. But where are theſe organs ſitdated? The 
anſwer is eaſy :—We have already found impregnated 
feeds within the flowers of plants; and it is natural to 
expect that the genitalia ſhould not be at a great diſtance. 


Now, as copulation always precedes birth, and _ 


flower precedes the fruit, the generiting faculty mu 
be aſcribed to the flower, and the birth to the /ruit, 
Again, as the anthers and fligmata ate the only 3 
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tial parts of lowers, theſe parts mult neceſſarily be the 
organs of generation.” 

Being thus far advanced, Linnzus affirms, that the 
antheræ are the reftes, and that the pollen performs the 
office of the male e en. Theſe affirmations he attempts 
to eſtabliſh by the following arguments; the firſt of 
which he terms | 

« 1, Præcedentia. The antherz, or vegetable teſtes 
always precede the fruit; and as ſoon as the anthere 
come to maturity, which conſtantly happens before the 
maturity of the fruit, they continue to throw out their 
pollen as long as the flower laſts; but decay and fall off 
whenever the fruit comes to perfection. 

% 2, Situs— The antheræ of all plants are uniformly 
ſituate in ſuch a manner that the pollen may with the 
greateſt facility fall upon the ſtigma or female organ. 

3. Tempur. — The antherz and ſtigmata always 
flouriſh at the ſame time, whether the flowers be of the 
hermaphrodite or dioicous kind. . 

« 4, Lecalumenta. When the antheræ are diſſected, 
they diſcover as great a variety of ſtructure as the peri- 
carpia or feed-capſules : For ſome of them have one cell, 
as the mercury; ſome two, as the hellebore, &c. 

© 5, Caſtratis.—If all the anthere be cut off from 
an hermaphrodite plant, juſt before the flowers begin to 
expand, taking care at the ſame time that no plant of the 
{ime ſpecies grows near it, the fruit will either prove en- 
tirely abortive, or produce barren ſeeds, 

* 6, Figura,—When the pollen of different plants 
is examined by the microſcope, it exhibits as great a 
variety of figures as is diſcoverable in the ſeeds them - 
ſelves ö 

« The accumulated force of theſe arguments”, con- 
cludes Linnzus, amounts to a full demonſtration that the 
anthere are the teſtes, and that the pollen is the ſemen 
or genitura of vegetables. 

„The male organ being thus inveſtigated, we hope, 
ſays Linnzus, that none will heſitate to pronounce 
the ſtigma to be the female organ, eſpecially when the 
following obſervations are ſufficiently attended to. 

The piſtillum is compoſed of the germen, ſtylus, 
and ſtigma. The germen being only a kind of rudiment 
of the future fetus or ſeed, ceaſes to exiſt as ſoon as 
the flower comes to maturity. Neither is the ſtylus an 
eſſential part, as many flowers have no ſtylus. But no 
fruit ever comes to maturity without the aſſiſtance of the 
ttigma. Ir follows, that the ſtigma mult be the female 
organ adapred by nature for the reception of the pollen 
or impregnating ſubſtance. This will appear (till clear- 
er from the following chain of reaſoning. 

„ 1, Situr,—The ſtigmata are always fituate fo that 
the pollen may with moſt caſe fall upon them. Beſides, 


it is remarkable, that in moſt plants (though not in all) 


the number of the ſtigmata exactly correſponds with he 


loculamenrta or cells of the pericarpium. 
* 2. Tempus. Here the obſervation. that the ſtigmata 
and antherz conſtantly flouriſh at the ſame time, is re- 
ated. 
ay 3. Decidentia.—The ſtigmata of moſt plants, like 
the anthere, decay and fall off as ſoon as they have diſ 
charged their proper function; which evidently ſhows, 
Vor. I. Numb, 23 3 
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that their office is not to ripen the fruit, but ſolely to 
anſwer the important purpole of impregnation. 

* 4. Abſcifie.—The argument here is preciſely the 
ſame with the caſtration of the antherz ; and the ceſult 
is likewiſe the ſame, namely, the deſtruction of the fruit, 

* Theſe arguments,” concludes Linnzus, © are 
ſufficient to demonſtrate, that the ſtigma is the female 
organ of generation, or that organ which is ſuited 
for the reception and conveyance of. the ſemen to the 
vegetable eggs. Hence, plants may be faid to be in 
attu veneris, when the anthere, or teſticuli, ſpread 
their pollen over the ſtigma or female vulva,” 

To ſhow how the coitus of vegetables is effected, is 
our author's next object of inveltigation, He afiims, 
that the pollen is conveyed, by means of the wiad or in- 
ſeas, to the moiſt ſtigma, where it remains until it diſ- 
charges a fubtile fluid, which, being abſorbed by the 
veſſels of the ſtigma, is carried to the ſeeds or ova, and 
impregnates them, His proofs are taken trom the fol- 
lowing particulars. 

. Oculus.— When the flowers are in full blow, 
and the pollen flying about, every one may then ſee the 
pollen adhering to the ſtigma. This he illuſtrates by 
mentioning as examples the viola tricolor, iris, campa - 
nula, Cc. 

*. 2. Propertioe. — The ſtamina and piſtilla, in molt 

plants. are of equal heights, that the pollen, by the inter - 
vention of the wind, may, with the greater facility, tall 
upon the ſtigma. - 
4. 2. Locus;—The ſtamina of molt plants ſurround 
the piſtillum, to give the pollen an opportunity of falling 
on the ſtigma at every breeze of wind. Even in the mo- 
nœcia claſs, the male flowers ſtand generally above the 
female ones, to afford an eaſier conveyance of the pol - 
len to the ſtigma. 

„% 4. Tempus. It is remarkable that the ſtamina and 

iltilla conſtantly appear at the fame time, even in plants 
longing to the moncecia claſs. 

* 5. Pluvie,—The flowers of moſt, plants expand by 
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the heat of the ſun, and ſhut themſelves up in the even» 


ing or in rainy weather, The final cauſe of this muſt 
de. to keep the moiſture from the pollen, leit it Huld 
be thereby coagulated, and of courle prevented tro.u be- 
ing blown upon the ſtigma. 
«* 6. P atmicole,—That the cultivators of palm treca 
were in uſe to pull off the ſpadices from the males, and 
ſuſpend them over the ſpathe of the females, is at eſted 
by Theophraſtus, Pliny, Proſper Alpinus, Kempler, and 
many others, If this operation happened to be neglet- 
ed, the dates were ſour and deſtitute of nuts. Kump- 
fer adds this ſingular circumſtance, that the male 3 
dix, after being thoroughly dried and kept till next ſca- 
ſon, (till retained its impregnating virtue. 
« 7. Flores nutantes,—As the pollen is ſpecifically 
heavier than air, ſuch flowers as have their piſtillum 
longer than the (tamina, hang dun, or incline to one 
fide, c. g. the fritillaria, campanula, Sc. An eaſy ad- 
miſſion of the pollen to the ſtigma, is the final cauſe of 
this appearance. 
* 8. Submerſi.—Many plants that grow below wa- 
ter, emerge when their flowers begin to blow, ang (wim 
| 8 A upon 
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vpon the ſurface till they receive their impregnation, and 

then fink down. 4 | 
« g. Omnium florym genuina confideratio,—Here a 


number of particulars are recited, We ſhall confine our- 


felves to thoſe that are moſt ſtriking and applicable to the 
ſubject. : 
0 When the flowers of the male hemp are pulled off 
before thoſe of the female are fully expanded, the fe- 
males do not produce fertile ſeeds, But as a male flower 
is ſometimes found upon a female plant, this may be the 
reaſon why fertile ſeeds are ſometimes produced even af- 
rer this precaution has been obſerved. 
% The tulip affords another experiment to the ſame 
purpoſe. —Cut off all the anthere of a red tulip before 
the pollen is emitted; then take the ripe antherz of a 
white tulip, and throw the pollen of the white one upon 
the ſtigma of the red; the ſeeds of the red tulip being 
thus impregnated by one of a different complexion, will 
next ſeaſon produde ſome-red, ſome white, but moſt va- 
riegated flowers.” | 
In the year 1944, Linneus publiſhed a deſcription of 
a new genus, which he called pe/oria, on the ſuppoſition 
of its being a hybrid or mule plant, i. e a plant produ- 
ced by an unnatural commixture of two different genera. 
The root, leaves, caulis, &c. of this plant are exceed- 
ingly ſimilar to thoſe of the antirrhinum linaria; bur the 
Hower and other parts of fructiſication are totally differ- 
ent, On account of its ſimilarity to the linaria in every 
art but the flower, Linnzus imagined it to have been 
roduced by a fortuitous commixture of the linaria with 
2 other plant, although he has never yet been able to 
condeſcend on the father. This doctrine of the produc- 
tion of »ule plants has fince been greatly prized and 
carefully propagated by Linnæus and the other ſupport- 
ers of the ſexual hypotheſis. In the third volume of 
the Amenitates Academic, there is a complete diſſerta- 
tion, intitled, Plante Hybride, wherein the doctrine of 
table mules is much improved and extended. This 

diſſertation contains a lit of 47 mules, with their ſuppo- 
fed fathers and mothers, For example, 


The Vĩ oA Stun is ſaid to be a mule plant begot 

yy the verbena officinalis upon the veronica maritima. 

The delphinium hybridum, a mule begot by the aconitum 
napellus uyon the delphinium elatum. 

The arctotis calendula, a mule beget by the calendula 
pluvialis upon the arctotis triſtis. . 

The aſclepias nigra, a Mule begot by the cynanchum acu- 

tum upon the aſclepias vincetoxicum, Gc. 


From the examples given in this difſertation, Linnzzus 
draws this ſingular concluſion, that only two ſpecies of 
each genus exiſted ab origine; and that all the variety of 
ſpecies which now appear have been produced by unna- 
tural embraces betwixt ſpecies of different genera. 

: Under this head, Linneus likewiſe quotes from Ray the 
ſtory of Richard Baal gardener at Brentford, This Baal 
ſold a large quantity of the ſeeds of the braſſica florida to 
feveral gardeners in the ſuburbs of London, Theſe gar- 
deners, after ſowing their ſeeds in the uſual manner, were 


ſurpriſed to find them turn out to be plants of a different. 
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ſpecies from that which Baal made them believe they had 
purchaſed ; for, inſtead of the braſica florida, the plants 
turned out to be the braſſica longifolia, The gardeners, 
upon making the diſcovery,” commenced a — of 
fraud againſt Baal in Weſtminſter-hall. The court found 
Baal guilty of fraud, and decerned him not ooly to re- 
ſtore the price of the ſeeds, but likewiſe to pay the gar- 
deners for their loſt time, and the uſe of their ground. 
Had theſe judges (ſays Linnzus) been acquainted with 
the ſexual hypotheſis, they would not have found Baal 
genen of any crime, but would have aſcribed the acci- 
ent to the fortuitous impregnation of the braſſica florida 
by the pollen of the braſſica longifolia,” 0 
* Lingus next proceeds to celebrate the utility of in- 
ſects, becauſe they convey the pollen of the male to the 
ſtigma of the female. In this way, ſays he, © it is 
reaſonable to think that many dioicous plants are impreg- 
nated, Nay, even the hermaphrodites themſelves are 
greatly obliged to the different tribes of inſedts, which, 
by fluttering and treading in the corolla, are conſfantly 
ſcattering the pollen about the ſtigma. 
++ Upon the whole,” then, concludes Linnæus, the 
coitus of vegetables is evident to a demonſtration. This 
coitns is nothing more than the conveyance of the pollen 
to the ſtigma, to which it adheres till it burſts and diſ- 
charges a ſubtile elaſtic fluid. This fluid or aura is ab- 
ſorbed by the veſſels of the ſtylus, and carried directly 
to the ovarium or germen, where the myſterious work of 
impregnation is fully compleated.“ 


THest are the arguments employed by Linnzus and 
other advocates for the ſexnal commerce of vegetables, — 
Let us next attend to thoſe employed by the oppoſers of 
this hypothefis. | 

It is admitted by Pontedera, Dr Alſton, &c. that 
ſome of the acievts applied the terms male and female to 
ſeveral plants. But then they deny that theſe terms con- 
veyed the ſame ideas to the ancients that they do to the 
moderns. Male and female, when applied to plants, 
were to the ancients mere terms of diſtinction, ferving 
only as trivial names to diſtinguiſh one ſpecies or variety 
from another. The ancients were ignorant of the very 
characters which conſtitute the difference between what 
is called a male and female plant among the moderns. 
Theophraſtus, Dioſcorides, Pliny, and, in a word, the 
whole ancient bontanical writers, confound the very no- 
tion of the modern ſexes ; they call the real female, or 
feed-bearing plant, the male; and the male, or barren - 
plant, the ſemale. Nay, they have even applied the 
terms male and ſemale to many plants which bear no · 
thing but hermaphrodite flowers. 

Such is the nature of this controverſy, that it cannot 
be determined with any degree of certainty, but by ex- 
periments made upon dioicous plants; If a female plant 
can produce fertile ſeeds without having any communica- 
tion with the pollen of the male, the uſe of this pollen, 
with reſpe& to the 0% of ſeeds, muſt of neceſ- 
ſity be entirely ſuperſeded. 
ius and Dr Alſton tried theſe ex- 

ents with the ſame ſucceſs. Thoſe two eminent 
— took female plants of the mercury, ſpinage, and 


ow, both C 


1 

hemp, tranſplanted them at a great diſtance from any 
males of the ſame genus, and beſides had them incloſed 
by double rows of hedges. The reſult was, that each 
of theſe plants. produced great quantities of fertile ſeeds, 
Tournefort made the fame tral upon the Jupulus, Mil- 
ler upon the bryony, and Geoffroy upon the mays; and 
all of them declare that the ſceds of theſe plants were as 
fertile as if they had been ſurrounded by a thouſand males. 

Linnæus, in his firſt argument for the coitus of plants, 
refers every man to the evidences of his ſenſes. 
Do we not ſee, (ſays he) the ſtigma of almoſt every 
hermaphrodite flower covered over with the pollen or im- 
pregnating ſubſtance ? Do not we ſee the parietaria, the 
urtica, &c. by violent exploſions, diſcharging their pol- 
len in the open air, that it may be carried in that ve- 
hicle to the ſtigmata of their reſpective females ? — All 
this is admitted by the oppoſers of the ſexes; but then 
they deny that theſe exploſions, &c. are intended to 
create any intercourſe between the male and the female ; 
and further alledge, that this ejection of the pollen is in- 
tended by nature to throw off ſomething excremenritious, 
or at leaſt ſomething, which, if retained, would prove 
noxius to the fructification. 

Linnzus takes his ſecond argument ſrom the propor- 
tion which the ſtamina bear to the ſtylus, alledging that 
they are generally of the ſame height. —This obſerva- 
tion is not only contrary to experience, bur, allowing 
it to be univerſal, no concluſion can be drawn from it 
either for or againſt the ſexual hypotheſis. 

The third argument is taken from the /oczs or ſituation 
of the ſtamina with reſpe& to the ſtylus; and as the 
male flowers in the monoecia claſs ſtand always above 
the female flowers, it muſt be concluded (ſays Linnzus) 
that the intention of nature, im this diſpoſition of the 
parts, is to allow a free and eaſy acceſs of the pollen to 
the ſtigma.” Hut the {tamina cannot be ſaid to ſurround 
the piltiilum in the monandria and diandria clafies : And 
the poſition of the male flowers in the monoecia claſs is a 
mere chimera; for in the ricinus, one of the examples 
which Linnzus mentions in confirmation of his doctrine, 
the female flowers ſtand uniformly ſome inches above the 
males. 

That the ſtamina and piſtilla generally come to per- 
fection at the ſame time, and that this happens even in 
the dioicous plants, is Linnzus's fourth argument; Bur, 
as it is acknowledged by Linnzus himſelf, that there are 
many exceptions with reſpect to this fat, the oppoſers 
of the ſexual hypotheſis alledge that it carries the beſt an- 
ſwer in its own boſom. 

The fifth argument is founded on the circumſtance of 
ſome flowers ſhutting up their petals in rainy or moiſt 
_ -evenings,—But many flowers do not ſhut themſelves up, 
either in the night or moiſt weather, as the paſhon-flower, 
Sc. The lychnis noctiflora, mirabilis peruvianz, Cc. 
open their flowers in the night, and ſhut them at the 
-approach of the ſun. Hence this is another final cauſe 
'evidently perverted to ſupport a favourite hypotheſis. 

We come now to the culture of the palm-tree, which 
is the ſixth and moſt plauſible argument employed by the 
-ſexualiſts, Herodotus, Theophraſt®s, Pliny, and ſome 
(others, have informed us, that the female palw-tree, unleſs 
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a male grows ſufficiently near it, or unleſs the pollen by 
artificially conveyed to the female ſpatha, will produ 
nothing but ſour dates and unfertile ſeeds, This fact is 
partly denied by Pere-Labat and Tquraefort. The for- 
mer of theſe authors ex preſaly affirms, that a female palm- 
tree, in the garden belonging to the monaſtery at Mar- 
tinico, produced molt excellent fruit, although there was 
not a male within fix miles of it: From which he con- 
cludes, that the preſence of the male is not ary to 
render this tree fruitful, whatever may be pre&nded by 
ancient or modern naturaliſts, Herodotus relates, that 
the people of Babylon, when the male was at too great 
a diſtance from the female, made a rope paſs from the 
boughs of the one te the boughs of the other, to afford 
an opportunity to the culices and other inſects to paſs 
along the rope, and convey ſome kind of impregnating 
influence from the male to the female. Tournefort, 
when he was in that country, inquired at the molt in- 
telligent people of the place, as to the truth of this re-- 
lation; but received for anſwer, That they had never. 
heard of any ſuch matter. Even the favourers of the 
ſexual hypotheſis give very different accounts of the me» 
thod of cultivating palm-trees in thoſe countries. Veſ« 
lingius, who reſided many years in Egypt, denies that 
any artificial method is employed for fruftifying the 
ay mars in that country, Thus Veſlingius ex preſsly 
contradicts Herodotus and many others. In a word, al- 
molt every different author gives a different account of 
this ſtory. Amidſt ſo many contradidt ions concerning the 
culture of palm-trees, the oppoſers of the ſexes conclude, 
that the whole ſtory is a vular error, taken for granted 
by ſome learned men, fpuriouſly fathered upon others, 
and ſwallowed down without examination by their cre- 
dulous readers,—As we have not ſeen any anſwer to 
Mylefius's-Jetter on this ſubject, our obſervations upon it 
ſhall be reſerved till this hiſtorical view of the coatro- 
verſy be finiſhed. 

The ſeventh argument of Linnaeus is taken from the 
florer nutantes,— The piſtils of theſe flowers, according 
to Linnæus. are always longer than the ſtamina, and na- 
ture has aſſigned them this penſile poſture, that the pol - 
len, which is ſpecifically heavier than air, may the more 
conveniently . the ſtigma.— But the piſtils of the 
campanula, lilium, and many other fores nutantes, are 


not longer than the ſtamina. Behdes, granting this 


were umformly the caſe; yet, as the polkn is beavier 
than air, this poſture muſt of neceſſity either make the 
pollen miſs the piſtillum altog ther, or, at any rate, it 
can only fall upon the back part of the piſtil in place of 
the ſtigma; and, of courſe, ſuch a direction would ra- 
ther tend to fruſtrate thaa ptomote the irapregoation of 
the ſeed. 

The eighth argument is taken from the plants ſub- 
merſe, which are ſaid to emerge as ſoon as their flowers 
begin to blow, leſt the pollen ſhould be coagulated or 
waſhed off by the water But many ſubmarine and aqua- - 
tic plants fruftify entirely below water; and, ſuppoſing - 
they did nor, the ſame argument would equally prove it 
to be the intention of nature; that the pollen ſhould be 
blown away by the wiads, as that it ſhould be ſubſer- 
vient to the impregnation of the (eed. . . 
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The ninth and laſt argument is intitled Omnium florum 


enuina conſideratis; which is nothing more than a col- 
Legion of vague obſervations upon the ſtructure and œco- 
nomy of particular plants, ſome of them true, others 
falſe, but all of them evidently thruſt in as ſupports to a 
favourite hypotheſis. 


Haix thus given a pretty full hiſtorical view of the 
controverſy concerning the ſexes of plants, we ſhall now 
lay before our readers a few obſervations that have oc- 
curred from the peruſal of it, 

It may be obſerved in general, that the facts and ar- 
guments adduced by the ſexualiſts are by far too few to 
admit of any general induction. Nay, moſt of them are 
merely accidental, many of them not being uniform even 
in the ſame ſpecies; and the ſinal cauſes of the whole are 
unnatural, and tortured fo as beſt to anſwer the = 
poſes of a theory, which, for all that hath yet been ſaid, 
merits no higher appellation than that of a whimſical 
conjecture, 

Firſt, then, Linnæus's reaſoning is of a mixt nature, 
1 analogical, partly founded on obſervation, He 
ets out with an attempt to prove, that plants are en- 
dowed with a certain degree of animal life; and his fun- 
damental reaſon is, becauſe, agreeable to Dr Harvey's 
definition of life, they ſpontaneoufly propel humours,— 
Strange, that a man of Linnzus's capacity, or indeed of 
any capacity at all, ſhould ſeriouſly employ an argument 
pregnant with every degree of abſurdity 2 ſtill 
that he ſhould take up near twenty pages in illuſtrating 
and drawing - concluſions from ſuch an argument !—If 
Harvey has given a vague and unintelligible definition of 
life, can that be a ſufficient excuſe for laying hold of 
ſuch a definition in order to fortify an unſtable hypothe- 
ſis? But, were Harvey's definition more accurate than it 
is, and were vegetables actually poſſeſſed of living powers, 
it is ealy to conceive how the life of vegetables might 
be a proper teſt of, or contradiQtion to, the received de- 
finition : But, how a definition, which, from the com- 
plex and intricate. nature of the ſubje& defined, mult 
neceſſarily be vague and precarious, can be employed in 
confirmation of any general theory, exceeds the powers 
of common apprehenfion. 

But let us examine this notable definition a little fur- 
ther: What idea of life does a ſpontaneous propulſion of 
humours convey? If Harvey means to ſay, that men 
and other animals regulate the motion of their blood, 
and the ſecretions of their different humours, by certain 
exertions of the ſentient principle, ſuch a meaning is 
contradicted by univerſal experience; ſo far is this * 
being the caſe, that the moſt abſtract attention cannot 
render us conſcious of theſe motions. Again, if he 
means, that every body is endowed with life, whoſe or- 
gans are ſuited to propel humours, then the term ſpon 
taneous is abſurd, becauſe it aſcribes intellectual powers 
to the organs themſelves, than which nothing can be 
more ridiculous. Beſides, allowing the orgars to enjoy 
an independent faculty of propulſion, what does this pro- 
pulſion mean when applied to vegetables? Surely no- 
thing more than a power of conveying certain liquors 
from the root to the ſuperior parts of the plant, A wet 
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cloth, with one end in contact with the water in any 
veſſel, and the other hanging over its fide, will do the 
ſame; ſo will a ſpunye, fo will a bed of looſe ſand, ſo 
will a ſugar loaf, c.; but it is to be hoped, that man- 
kind have more ſenſe than to believe that a bit of cloth, 
or a ſugar loaf, are animated beings. 

As conſcious of the lamenelſs and futility of his rea- 
ſoning on this ſubject. Linneus endeavours further to 
corroborate the life of vegetables by analogies drawn 
from their nutrition, age, motions, diſeaſes, death, ana · 
tomy, and organization. In theſe nothing new or re- 
markable occurs, excepting the uncommon method of 
reaſoning, and the (till more whimſical purpoſes to which 
this reaſoning is applied. We ſhall take notice of his 
arguments under the articles of mot ion and death, which 
indeed are the chief of thoſe which do not depend more 
or leſs upon the above definition. 

Under the former of theſe, Linnzus informs us, that 
plants, when confined within doors, always bend to- 
wards the light; and that many flowers, particularly thoſe 
of the ſyngeneſia claſs, purſue the courſe of the ſun from 
eaſt to weſt. This inclination of flowers towards the 
light, Linnzus would have us to believe are real inſtan- 
ces of the living powers and ſpontaneous motion of plants, 
— This phenomenon, however, may be eaſily accounted 
for, independent of any idea of life. Every body knows, 
that a certain degree of heat relaxes the tone of the ve- 
getable organs, and at the ſame time proportionally eva- 
porates the fluids which theſe organs contain, Now, to 
whatever fide of the plant that heat is principally applied, 
there of neceſſity muſt alſo be the greateſt flaccidity of 
the ſibres, and the greateſt evaporation of the fluids; of 
courſe, from the law of gravitation, the flower, indeed 
the whole plant, muſt incline towards that fide from 
whence the light or heat proceeds. The lighteſt obſer- 
vation is ſufficient to convince us of the propriety of this 
method of accounting for the inclination of heavy flowers 
ſupported by weak ſtems, towards the rays of the ſun, 
If a pot of flowers be put looſely into a glaſs, and al- 
lowed to remain a little time in an apartment where a fire 
is burnipg, as ſoon as the fibres begin to be enervated, 
they all, unleſs obſtructed by ſome other cauſe, bend to- 
wards the fire. Hence the abſurdity of aſcribing this 
phenomenon to a ſentient and living principle, which is 
more eaſily and with more certainty explained by the 
common laws of mechaniſm, 

Let us next attend to Linnzus's argument under the 
article of death, After telling us, with much ſolemniry, 
that death is only a privation of life, and that vegetables 
die of many grievous diſtempers, he thus concludes ; 
With what propriety,” ſays he, could vegetables 
be thus ſaid to die, unleſs it be allowed that they previ- 
ouſly lived?” However, if the life of vegetables hath 
no other ſupport than this trifling quibble, (for it merits 
not the name of argument), we are afraid that every man 
of common ſenſe will conclude, that they never were en- 
dowed with /i/e, and conſequently cannot, with any 
more propriety than an ordinary figure of ſpeech can be- 
ſtow, be laid to die. | 

Having in this nfanner attributed living powers to ve- 
getables, Linnæus, in the next place, makes an _ to 
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ſhow, that they enjoy the faculty of generation. But 
what proceſs of argumentation does he employ ? He lays 
hold of another maxim of Dr Harvey: Omne vivum ex 
ovo, ſays Harvey. Now,” adds Linnæus, we have 
already proved that vegetables /ive ; and therefore they 
mult in like manner derive their origin from eggs. A- 
gain, no eggs can be fertilized without receiving an im- 
pregnation trom the ſemen of the male: And hence the 
eggs or ſeeds of vegetables muſt likewiſe be impregnated 
by the male vegetable ſemen, in order to their fertiliza- 
tion. Further, it is an eſſential * of an egg to 
produce a creature of the ſame ſpecies with that from 
which itſelf was produced : Hence the ſeeds are the eggs 
of vegetables. Beſides, as the antherz and ſtigmata are 
the only eſſential parts of a flower, it follows, that theſe 
parrs are the organs of generation.” In this way Lin- 
neus goes om till he finds the antherz to be the teſtes ; 
the pollen, the ſemen; and the ſtigma, the female or- 
gan of generation, 

But, as we have already ſhewn that Linneus has re- 
markably failed in the proof of his firſt point, namely, 
that vegetables are endowed with life, his * rea- 
ſoning. which reſts ſolely on the ſuppoſition of the living 
powers of vegetables, muſt of courſe fall to the ground. 

However, allowing a /p+ntaneous propulſion of hu- 
murs to be a perfect definition of life, philologiſts are 
far from being agreed with regard to the propriety of 
Harvey's ſecond maxim, Omne vivum ex ov may be 
be applied to a great -variety of animals. But to this 
day it remains a very doubrful point, whether man and 
molt quadrupedes derive their exiſtence from the ſame 
ſource. Hence the * of drawing an analogy 
from a property not univerſal even among the animal cre- 
ation in order to ſupport an imaginary one among the ve- 
getable tribes. 

When our author comes to explain the manner in which 
the coitus of vegetables is ——_ he tells us, that 
the pollen may be ſeen lying upon the top of the ſtigma 
in moſt hermaphrodire flowers, where it is difſolved by 
the moiſture which conſtantly adheres to that part; and 
after this diſſolution, that the ſeminal aura contained in 
the pollen is abſorbed by the ſtigma, and ſo conveyed 
directly to the ſeeds, 

This account of the coitus lies open to two objections. 
iſt, Admitting that the pollen may be ſeen adhering to 
the ſtigmata of molt hermaphrodite plants, and admittin 

likewife that moiſture 5 the pollen to burſt and Jie 
charge a ſubtile fuid, ſtill a very natural queſtion occurs 
with regard to the abſorbing quality of the ſtigma Ir is 
true, that the top of the ſtigma of mugs covered with 
moiſture. But does not this indicate that the proper 
office of the ſtigma is to ſecern and propel rather than 
to abſorb moiſture ? It will be the more readily admit- 
ted, that the veſſels of the ſtigma are not ſuited to ab- 
ſorb, if it be conſidered that the moiſture of the ſtigma is 
ſubjeRed to a conſtant Evaporation, and of courſe mult al- 
ways ſtand in need of new ſupplies of this liquor, which can 
flow from no other ſource than the internal veſſels of the 
ſtigma itſelf. It may indeed be alledged, that the ſtigma 
is furniſhed with two ſets of veſſels, one for abſorbing 
the ſeminal fluid, another for ſecerning the diſſolviag 
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moiſture, No body, however, bas ever pretended to 
ſhow that the ſigma is poſſeſſed of any peculiar veſſels 
for abſorbing ; whereas every man's eyes will convidkce him 
that it is poſſeſſed of ſecerning veſſels : Hence, until 'the 
abſorbing quality of the ſtigma be ſufficiently proved, the 
poſſibility of an impregnation in this way mult at leaſt re- 
main problematical. 

2dly, Linnzus makes the appearance of the pollen ad- 
hering to the ſtigmata of hermaphrodite flowers an ocu- 
lar demonſtration of an actual coitus. Granting this to 
be an ocular demonſtration of the coitus of vegetables, 
ſhould not the pollen be likewiſe feen adhering to the 
ſtigmata of dioicous plants? But the appearance of pol- 
len upon the ſtigmata of dioicous plants has never yet 
been diſcovered, We may, therefore, fairly conclude, 
that if the appearance of pollen upon the ſtigmata of her» 
maphrodite flowers be an ocular demonſtration of the 
coitus or copulation of plants, the want of that appear- 
ance, or ao pollen's being ever ſeen upon the ſtigmata 
of dioicous flowers, mult likewiſe be an ocular demon- 
ſtration of the contrary ! : 

n ſupporting theoretical opinions, mankind are ex- 
tremely apt to render the ſubject ridiculous by puſhing 
them too far. No man ever blundered more remarkably 
in this reſpect than Linnzus. He is not ſatisfhed with 
attributing life and a generative faculty to plants: He 
muſt likewiſe attempt to prove, that this generative ſa- 
culty is ſo ſtrong and vigorous, as to enable them to 
produce hybrids or ue, by means of unnatural com- 
mixtures. 

Ia ſupport of this notion, he tells us, that, when the 
antherz of a red tulip are cut off, and the ripe antherr 
of a white one are ſhaked over the ſtigma of the red one, 
the ſeeds of the red tulip, by this artificial impregnation, 
will produce flowers ſtreaked with red and white, Or 
this Ra no body who knows any thing of the nature of 
tulips, and the * to which the colour of their 
flowers are liable, will entertain any doubt. But this 
change of colour is evidently aſcribed to a wrong cauſe; 
for the ſame change would unqueſtionably happeu whe- 
ther the antherz of the white tulip had been ſhaked o- 
ver the ſtigma of the red one or not, When tulips blow 
for the firlt time, their petals are generally of one uniform 
colour, For ſeveral ſucceeding ſeaſons this original colour 
continues to vary, in ſo much that, by certain methods 
of culture, the colour of the flower may be varied with - 
out end. Linnzus, in his ſyſtematic works, wiſely cau- 
tions his readers not to found any diſtinctions upon the 
colour of plants, which, he obſerves, is ſubject to ſuch 
numberleſs alterations from culture, foil, ind other ca- 
ſual incidents, that it can never furniſh the botanilt with 
any permanent or uniform marks, With what propriety, 
then, Linnzus attributes the change in the colour of 
this tulip to his artificial impregnation, is ſubmirted to 
the conkderation of his warmeſt admirers. 

The frft hint of mules was taken from à plant the ft 
gure and difpoliton of whoſe leaves, Cc. reſembled the 
antirt num linaria, or common yellow toad-flax ; but 
attended with this pecuharity, that irs parts of ftuctißca- 
tion were entirely Aanpplar. Iingnaus, when the plant 
was Erſt preſented to him, imagined it to he ſane kind 
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But, after a more accurate examination, 
the notion of a ſpurious iſſue opportunely came to his 
aid. The thought pleaſed him on a double account : It 
had a direct tendency to corroborate his favourite hypo- 
theſis, and laid the foundation of another ſtill more ex- 
travagant. Now, thinks he, by this ineſtimable diſco- 
very, we ſhall be enabled to take a dry and rigid plant 
trom the mountain's top, make it copulate with a moiſt 
and ſpungy aquatic, and their offspring will participate 
of the rigidity and hardneſs of the tormer, together 
with the moiſture and flaccidity of the latter; and hence 
mankind ſhall ſoon be bleſſed with an eaſy purchaſe of 
their united virtues when flouriſhing in the intermediate 
vale! More wonderful ſtill, we ſhall cauſe the plants 
which dwell upon the frozen mountains of Greenland to 
intermarry with the more delicate and wayward inhabi- 
tants of the torrid zone, and the conſtitutions of their 
children ſhall be ſo moulded and attempered, that they 
will live moſt comfortably in every temperate clime! 
Not conttnted with extracting two theories out of this 


ſingle plant, Linnæus forms a third ſtill more wild and 


fantaſtical : From this curious phxnomenon,” wn he, 
„it is natural to think, that only two ſpecies of each 
genus exiſted ab origine, and that all the varicty of ſpe- 
cies which now appear are only the ſpan of fortuitous 
commixtures !” 

If either the fortvitous or artificial copulation of two 
different ſpecies were capable of producing a third per- 
fefly diſtin from the other two, the number of ſpecies 
would be infinite. According to our author, every blaſt 
of wind, every butterfly, would daily produce hundreds 
of new ſpecies, Neither the gardener nor huſbandman 
cou'd pu cafe ſecds wich ſefery, unleſs they could diſco- 
ver, from in{peCtion, whether they had been impregnated 
by the ſemen of the ſame, or of a different ſpecies. Lin- 
nevus would have us to believe, not only that different 
{pecies of the ſame genus copulate together, but even 
that penera belonging to different clafſes engender, and 
beget mules. For example, he makes the puterium hy- 
bridum a mule, 5% by the agrimona eupatoria upon the 
poterium ſanguiforba, The agrimonia belongs to the do- 
decandria digynia claſs, and the poterium io the monœcia 
polyandria. Now, let any man ſ<rioully confider the un- 
«voidable conſequences that would follow on the ſuppoſi- 
tion that this wanton proſtitution of ſexes really exiſted a- 
mong vegetables. Iu the firſt place, it would be iinpol- 
ible to reduce botany to any regular ſyſtem ; for every 


ſeaſon would produce ſuch a troop of new and ſtrange 


plants, as would confound every ſcheme or method of 
claſſiſi cation that ever was, or ever will be invented. A 
botaniſt, for inſtance, carefully collects ard preſerves the 
ſeeds of the poterium, in order to raiſe that plant ne xt 
ſeaſon ; but, after ſowing the ſeeds, to bis utter aſto- 
niſhwent, not a ſingle poterium appears, but every one 
of them is metamorphoſed into a ſpecies of agrimonia, a 
plant fo totally different that it cannot even be arranged 
under the fame claſs, 2dly, Linnæus is obliged to con- 
fels, that his vegetable mulcs, are not ſubjected to that 
perverſe law of nature, which cruclly prevents animal 
mules from propagating their ſpecies. On the contraty, 


bis vegetable mules enjoy all the ſweets of mutual em- 
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braces, and all the comforts that ariſe from a numerou 
progeny ! It is a happy circumſtance that the ceconomy 
of nature is not influenced by the whims and caprices ot 
thoſe very ingenious and learned gentlemen whoſe heads 
are conſtantly hunting after hypothetical pliantoms. 
There is hardly a general theory of the economy of a- 
nimals, or 1 which, on the ſuppoſition of its 
truth, would not in a very ſhort time extirpate both a- 
nimals and vegetables from the face of the earth. In the 
theory under conſideration, we have not 6nly mules pro- 
duced by different genera and ſpecies, but theſe very 
mules ſucceſsfully propagating their kinds, and ſubject 
to be metamorpholed ad izfinitum: by ſubſequent im; 
pregnations. This would be ſtrange work indeed! How 
unlike the economy of nature !— Let us take an exam- 
ple, and trace it through a few metamorphoſes. A net- 
tle receives an impregnation from an oak, the ſeed falls 
to the ground, a plant of a very uncouth aſpect fprinys 
up ; it is no longer a ncttle, neither is it an oak; but 
then it makes an excellent mule! This mule next re- 
ceives an impregnation from a turnip; the feed now brings 
forth neither a nettle, an oak, nor a common mule, but 
ſomething ſo monſttuous that no language cau affoid a 
name for it! Theſe are @ few of the conſequences that 
would inevitably happen, if this theory of ſexual em- 
braces were really founded in nature. 

It is natural to think, that no author would venture to 
publiſh a theory of thus kind, without having previouſly 
made a great variety of ſucceſsful experiments. If plants 
were really capable of unnatural commis tures, any perſon 
might make many hundred mules in the ſpace of twelve 
months, But we can athrm with conüdence, that Lic- 
na us never made a ſingle vegetable mule in his life, He 
has indeed collected forty-ſeven plants which he calls mules, 
Why? not becauſe they were produced by an artificiat 
or fortuizous impregnation ; but becauſe the leaves, 
ſtem, or parts of frudtification have a reſemblance to ſome 
other genus or ſpecies; even of theſe ſorty-feven he ac- 
knowledges that thirteen cannot be depended upon. The 
only attempts he has made to produce mules, have been 
confined to a few hermaphrodie plams: When endea- 
vouring to impregnate à plant, Linnæus proceeds in this 
manner ; He lays hold 15 a hexmaphrodite plant juſt be- 
fore the flowers begin to blow; uofolds the 4 cuts 
off all the ſtamina, and then with bis own hands per- 
forms the office of a male plant, by ſhaking the pollen 
of a different ſpecies over its piſtillum. This operation 
being finiſhed, he ſows the ſeeds next ſeafon ;—Now, if 
Linnæus's theory were jult, theſe ſeeds ſhould produce 
mules, or plants which cannot be referred to any of the 
two ſpecies upon which the experiment was made, But 
all the changes he has ever been able to produce by his 
manual impregnations are connned to the colour of the 
flower; a different ſtienk or ſhade in the petals paſſes 
with him for a mule or mixture ef the ſpeci-s, akhough, 
io other parts of his works, he polinively declares, thac 
generic or ſpecific differences can never be taken from 
the colour of Blowers, as it is conſtantly liable to a thouſand 
changes from cauſes that are merely fortuitous, 

Bur no experiment can be made with any degree of can- 
dot upca hermaphrodite flowers. No man can determine: 
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with certainty what ow the young ſeeds may undergo, 
what injury they may ſuffer, by prematurely forcing open 
their petals and cutting of the ſtamina, If a pregnant 
animal be wounded, and in « part too intimately con- 
need with the fœtus, what reaſon have we to hope for 
a beautiful or well-proportioned offspring? One thing 
however is certain, that if the office of the (tamiaa, as is 
alledged by the oppoſers of the ſexes, be to ſeparate and 
carry off noxious or excrementitious matter from the 
fruit, the retention of this matter would of itfelt intro- 
duce a change into the colour of the future plant; be- 
cauſe in that caſe the ſeeds would not be properly purged 
or rectified, being prematurely deprived ot the veileis de- 
ſtined for that pur poſe. 

We ſhall now examine the famous (tory of Baal the 
gardner at Brentford, related above in the hiſtorical view 
of the coatroverſy, Linnzus accuſes Baal's judges of 
ignorance, becauſe they convicted him of fraud, Bur, 
would not any judge {mile to hear himſelf branded 
with ignorance, or a partial adminiſtration of juſtice, 
merely becauſe he paid no regard to the ſexual com- 
inerce of plants in bis deciſions? It is happy for man- 
Kind that judges are obliged to decide according to 
law or equity, and not arcoxding to the APO ee 
whims of the naturaliſt but, even ſuppoſing Baal's 
judges to have had a perfe& knowledge of the ſexual com- 
merce of vegetables, and to have been at ful] liberty to 
determine the point: of law upon that medium, it they 
bad acquitted Baal of fraud, or at leaſt of negligence, 
we thould have been inclined to doubt both of their in- 
tegrity and ingenuity.— It is acknowledged, that great 

uantities both of the braſſica florida and braſſica longi- 
olia were raiſed that ſeaſon in Baal's garden. A ſcedi- 
man or gardner, in packivg up many parcels of different 
ſeeds, by the (imple error of putting a u ung mark upon 
any of the parcels, would produce a miſtake fimilar to 
this of Baal's. But, whether the circumſtance took its 
riſe from negligence or fraud, belongs not to our preſent 
inquiry, Even upon Linnæus's own principles, it is far 
from being clear of abſurdity, how, by a caſual impreg- 
nation, the ſpecies of a plant could be entirely changed, 
For, by the analogy of all animals, nay, taking our ana- 
logy from Linurus's vegetable mules, this fortuitous 
impregnation ſhould have only produced a mule, or mix- 
ture of the two ſpecies, and not a perfect metamorphoſis of 
either. Hence it may be fairly concluded, that this fa- 
movs ſtory, upon which the ſexualiſts lay ſo much ſtreſs, 
inſtead of trengthening, tends to the fical deſtruction of 
that hypothetis in ſupport of which it was originally ad- 
duced. 

Of a finilay nature js the ſtory contained in Mylius's 
letter to Dr Watfon, This gentleman writes to his cor- 
reſpondent, ** that a female palm tree grew many years 
in the garden belonging to the Royal Academy at Berlin, 
without producing any ripe or fertile fruit; that a male 
branch, with its flowers in full blow, was brought from 
Leipſic, which is about twenty German miles from-Ber- 
lin, and ſuſp=aded over the female; the reſolt of this 
operation was, that the female, that very year, produced 
100 ripe and fertile fruit, The ſame experiment being 


repeated the following year, 2000 ripe fruit were pro» 
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duced.” — Not to call Mylius's veracity iu queſtion, 
we ſhall allow the fat to be as he has related it: Ne- 
verthele's it is far from being ſatisfoctory. Berlin is 
not the native climate of palm-wrees, Mylius in- 
forms us, that this palm bore flowers and fruit for thirty 
years before the experiment was tied; but the fruit 
never came to full maturity. Now it is well known, that 
many exotic plants, particularly thoſe of the larger kinds, 
ſeldom produce ripe fruit in a climate which is not 
adapted by nature for their nouriſhment, unleſs they are 
aſhſted by artiſicial culture, and have grown in that cl.- 
mate for a great number of years. Mylius's palm-tree 
had carried unripe fruit for the ſpace of thirty years, 
Now, according to the uſual caurſe of exotics, it is na- 
tural to think that, during all this time, the fruit was 
every ſeaſon making gradual advances towards perfection: 
It might fo fall out, then, that at the very ſeaſon when 
the male branch was ſuſpenled over the female, the 
plant had arrived at the higheit degree of perfection it 
could ever acquirein the climate of Berlin; and of courſe, 
the accidental circupaſtance of ſuſpending the male branch 
over it, at this critical period, might give riſe ro the 
deception of attributing the perfection and fertilization of 
the ſtuit to the preſence of the male branch. The cir- 
cumſtance of the tree's bringing forth only 10 ripe fruit 
the firſt year, and 2000 the ſecond, remarkably favours 
this account of the matter. 

However, be this as it will, the experiment is ſo very 
defective, that no concluſion can be drawn from it either 
for or again!t the ſexual hypotheſis. To convince any 
thinking perſon, that the fertility of this tree os ſolely 
owing to ſom? impregnating virtue derived to it from the 
male branch, a branch ſhould have been ſuſpeuded over 
the female one year, omitted the next, and ſo on alter- 
nately for a courſe of years, or {as Linteus would ex: 
pon it), giving her a huſband one year, and depriving 

er of that gratification the next. After treating the 
female in this manner for. ſeveral years, if it had uni: 
formly happened, that the fruit was fertile every year 
the male branch was ſuſpended over it, and unfertile ex 
very year that the ſulpentton of the male branch was o- 
matted, then indeed there would have been a foundation 
for eancluding, that there was ſome conneftion between 
the fertility of the fruit and the. preſence of the male 
branch, Hut as this neceſſary ſlep has been negleGed, 
the experiment is incomplete, and the concluſion drawa 
from it uncandid and precipitate, 

We cannot conclude out remarks on this theory, with- 
out hazarding a few obſcrvaticns on the truly miraculous 
effeQs which Linteus aſcribes to the wind, In account: 
ing for the impregostios of all the dicicous and moſt of 
the het maphrodite plants, recourſe is copſtantly had to 
the wind, which is faid to convey the pollen of the male 
to the ſtigmata of the female, When the female again 
is at ſuch a diſtance as to render the carriage of the pol- 
len ſuſpicious or impoſſible, our author is rot diſcouraged 
by this circumſtance,” but confideraly ali ms, that ſomg 
inſet has been tummaging amongſt the ſtamina of the 
male, carries off a quantity of the pollen adhering to its 
legs. and, unconſcious of irs precious load, flies from 
flower io flower üüll it arrives at the ai female, 
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where ſtopping to take another bait, it luckily depoſites 
ſome of this adhering pollen directly upon the ſtigma of 
the female! 

Her: it is proper to obſerve, that generation is one of 
the capital, and indeed one of the molt important laws of 
nature that we are acquainted with, The laws of nature 
are all xed, ſteady, and uniform in their operation. None 
of the effects produced by them are ſubje& to thoſe un- 
certainties which always reſult from chance or any for- 
tuitous train of circumſtances. But is there any thing 
in nature more unſettled, deſultory, and capricious, than 
the direction and motions of the wind? Can we form a 
conception of any thing more caſual and fortuitous than 
the wild and wayward paths of inſets? The very ſup 
poſition, therefore, that nature has left the generation of 
at leaſt a tenth part of the whole vegetable tribes to theſe 
accidental 904d on muſt be unphiloſophical, whimſical, 


and abſurd, We will be the more readily convinced of 


the abſurdity of this doctrine, when it is conſidered that 
many of the moncœcious and dioicous plants are of the 
utmoſt importance to the human race and the conſequent 
impropriety that the fructiſication of theſe ſhould be ſub- 
ject to the ſport of the winds. 

After all, it requires the utmoſt ſtretch of fancy to 
conceive the poſſibility of a regular impregoation by 
means of the wind, evcn when the male and female arc 
within 500 yards of each other, which is a much more 
favourable ſuppoſition than two, three, or according to 
ſome authors, a dozen of miles. Conceive then a male 
and female hemp, or any other dioicous plant, growing 500 
yards aſnnder, Let the male and female flpwers, which, 
by the by, is not always the caſe, blow at the ſame time. 
Well, the anthere are fully ripe; the pollen is diſchar- 
ged; and the ſtigma, as our author expreſſes it, gaping 
awide tor its reception. Now, even this favourable ſup- 
poſition is ſubject to ſo mny accidents, and pregnant 
with ſuch a troop of improbabilities, that it is abſolutely 
impoſſible, upon any principles of belief hitherto invent- 
ed, to be fully perſuaded that the pollen, in ſuch circum- 
ſtances, can be thus conveyed on the wings of the wind, 
directly to the ſtigma, a point in moſt plants juſt not in- 
viſible, To accompliſh a regular impregnation in this 
way, Whenever the antheræ are ripe, the wind muſt blow 
in a direct line from He male to the female; if the blaſt 
be too-{trong, it will overſhoot the mark; if too weak, 
it will fall ſhort of it; if any vegetable or other 0 
higher than the plants themſelves intervene, the progreſs 
of the pollen will be inte: cepred ;—if it rains, the pollen 
will be beat to the ground; the leaſt tremor of the air, 
or ſmaller blaſt reſſected from any other quarter, will in- 
fallibly alter the direction of this fluctuating pollen, 
Nay, ſuppoſing Linnæus, or any other expert botaniſt, 
ſhould take his ſtation by the male plant, having his poc- 
kers loaded with pollen; ſuppoſe him further to take e- 
very advantage of wind and weather, and aiming at the 
female, let him, for hours together, throw at her repeat- 
ed hindfuls of this fructifying pollen, it is a thouſand to 
one, if, at the diſtance of 500 yards, a ſingle grain of 
pollen would touch any part of the female, and many 
millions to one againſt its falling directly upon the ſtig- 
mata of her reſpective flowers. In a word, this theory 
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of impregnation by the wind, is 2 palpable refuge of ig- 
norance, invented with a view to account for the fructiſi - 
cation of dioicous plants, which Linnzus knew to be a 
formidable barrier ſtanding in oppolition to the ſexual 
hypotheſis, How far that obſtacle is removed by this 
vague ſabterfuge, is ſubmirted to the judgment of every 
candid inquirer, 

Upon the whole, we have endeavoured to ſhow, that 
every fact or experiment Linnzus has employed to ſup- 
port his theory of the procreation of vegetables by means 
of ſexual embraces, is either falſe, or accidental; and 
that the concluſions drawn from them are unnatural, and 
often (trained to ſuch a pitch of extravagance as renders 
them truly ridiculous, | 

The only argumeat that now remains to be examined, 


is drawn from the analogy betwixt animals and vege- 


tables. That many beautiful 'analogies may be traced 
betwixt the animal and vegetable, is an undeniable truth. 
But, in reaſoning upon a phyſical ſubject, which admits 
of a clear determination 5 experiment, to truſt ſolely 
or chiefly to analogical deductions, is an evident mark ei- 
ther of a bad realoner or an unſtable hypotheſis, The 
very nature of analogy preſuppoſeth ſome radical differ- 
ence in the ſubjects berws#a which the reſemblance ſub- 
fiſts. If the analogy be ſupported by facts and experi- 
ments, they mutually ſtrengthen the evidence. Bur, if 
the analogy be not ſupported by facts and experiments, 
or, if the experiments contradict the analogy, which is 
the caſe with the theory under conſideration; in either of 
theſe inſtances the analogy is carried beyond its proper li- 
mits, and affords no argument in favour of the hypothe- 
ſis. Without the concurrence of facts, how can we be 
certain but that the very property we contend for con(ti- 
tutes the eſſential difference betwixt the two ſubjects? 
Without facts, how can we be certain but that generation 
by the intercourſe of ſexes is the identical charaQeriſtic 
by which an animal and vegetable are diſtinguiſhed ? 
Theſe principles are applicable even in the cafe of a per- 
fect and uniform analogy, but acquire an accumulated 
force when the analogy is partial and incomplete, which 
is evidently the caſe with regard to the ſexual commerce 
of vegetables. 

For RE to compleat the analogy in dioicons 
I a male ſhould be uniformly found growing by the 
ide of the female; and beſides, at the age of puberty, or 
as ſoon as the antheræ come to maturity, the male flower 
ſhould be ſituated in ſuch a manner, that rhe pollen could 
not poſſibly miſs the ſtigmata of the female flowers, from 
whatever quarter the wind might blow: the ſame thing 
ſhould take place with regard to the monoicous flowers, 
Bur this is not the analogy preſented to us by nature, 
On the contrary, the males and females ſeldom grow in 
the neighbourhood of each other. Nothing is more 
common than to meet with large beds of males growin 
in one place, and large beds of females at the diſtance of 
ſome miles from them, pointing out, as it were, that no 
neceſſary connection, no mutual affectiou, no natural de- 
pendence ſubſiſted between theſe males and females; but 
rather that nature intended, for ſome purpoſe or other, 
that they ſhould be kept at a diſtance. 

Further, the Casal, in ſupport of their theory, 

| are 
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are obliged to have recourſe to the unpardonable impro- 
priety of employing a double analogy, the one herwixt 
the animal and vegetable, the other betwixt two differ- 
ent tribes of vegetables. In order to account for the 
propagation of the muſci, fungi, and, in a word, the 
whole cryptogamia claſs, — parts of generation are 
either wanting altogether, or inviſible to our eye-ſighr, 
Linnæus maintains, that, this circumſtance notwithſtand- 
ing, they propagate their ſpecies by a regular and uniform 
commerce of ſexes. As it has been proven (ſays he) that 
all thoſe plants whoſe organs of generations are viſible, 
propagate their ſpecies by male and female embraces ; 
therefore all thoſe whoſe organs are leſs ſubject to our 
obſervation, mult likewiſe propagate in the ſame way.” 
Before ſuch reaſoning as this can admit even of a decent 
apology, before the ſexualiſts attempt to ſhew that ſuch 
plants enjoy the faculty of generation, it is incumbent 
on them to prove that they are poſſeſſed of generating 
organs. 

According to the doctrine of ſexes in vegetables, an- 
other capital defect, or rather redundance, occurs in the 
analogy between the animal and vegetable, Ir is one of 
the moſt benevolent and uſeful laws in nature, that 
mules, or ſuch animals as are produced by the unnatural 
commixtures of two different kinds, are * of the 
capacity of propagating their n, , ſpecies, It is 
true, Linnæus's mules are not obliged to comply with 
this law; they are not animal but vegetable mules ; and 
coalequently may freely tranſmit their monfirous iſſue 
to be As they are not objects of rewards or pu- 
niſhments, they cannot be anſwerable for the horrid con- 
ſequences of turning the whole vegetable world into con- 
tuſion, and covering the face of the earth with monſters 
horrible to behold ! 

It is a trite obſervation, that no fault is more common 
among bad writers than to render their argumeats rich- 
culous by hunting down metaphors or analugics till every 
ſhadow of reſemblance be loſt. It is equally true, that 
this blunder occurs in almoſt every page of Linnzus's 
works. But it is peculiarly unlucky when an analogy 
is of fuch a nature that it neceſſarily runs into obſcenity 
when treated in this manner, In purſuing a ſexual ana- 
logy, the utmolt delicacy of re” an is cequired, This 
however is exceedingly difficult, eſpecially whea the ana- 
logy is puſhed beyond its natural limits, Bur, in per- 
uſing the Sponſalia Plantarum, one would be tempted to 
think, that the author had more reaſons than one for re- 
liſhing this analogy ſo kighly. Ip many parts of this 
treatiſe, there is ſuch a degree of indelicacy in the ex- 
preſhon as cannot be exceeded by the moſt obſcene ro- 
mance-writer. For example, in p. 103. he ſays, ** The 
«« calix is the bride-chamber in which the ſtamina and 
« piſtilla folemnize their nuptials;” © Vel, 6 mavis 
« CUNNUS, ſeu Lana ejuſdem, inter quz organa 
«« genitalia maſculina & feminina, delicatiſſiam iſtz partes, 
« foventur & ab externis injuriis muniuntar !—(rol/a 
« elt au/eum, vel potius nymphe /—Filarenta ſunt vaſa 
« ſpermatica, 2 ſuccus ex planta ſectetus in an- 
„ theras transfertur !— Anthere fant Tx3TICUuLL — 
„Pollen, ſea pulvis antherarum, geniture & vermiculis 
« ſeminalibur teſpondet.— Stigma clt valva, in qua 
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agit genitura maris, quæ que hanc excipit. SH las eſt 
* vagina, vel potius pars illa quz fue Fallopiane re- 
© ſpondet.—Germen eſt ovarium; continet etiam ſemina 

"7 ſeu non faecundata ante copulam — Peri- 
© carpium elt ovarium ſecundatum.” In p. yo, &c. we 
meet with virginea vulva laſcive hians—zefſtre venere 
% agitata, piſlillum fligmate hiat, RAyacis INSTAR 
„% DRACONILS, nil niſi maſculinum pulyerem aff-Rans.” 
Sc. It is impoſſible to do juſtice to theſe expreſſions in 
any tranſlation, | 

Beſides the obſcenity of theſe paſſages, it would be no 
difficult taſk to ſhow that the analogies are entirely with- 
out foundation, The calix is made to repreſent no leſs 
than three things of very oppolite natures; fert, it is 
analogous to the chamber of the bride, then to the fe- 
male organ, and laſt of all to the Lanta. What analogy 
is there betwixt the cerella of a plant and the nympre 
of an animal ? Where is the analogy between the pollen 
and the animalcules in ſemine maſculino ? &c. h 

There is not any ſcience which has fo little connection 
with theory as botany. Theory may perplex and con- 
found, but never can have the leaſt tendency to aſſiſt the 
botanic ſtudent. A man would not naturally expect to 
meet wich diſguſting ſtrokes of obſcenity in a ſyſtem 
of botany. Bur it is a certain fact, that obſcenity is 
the very baſis of the Linnzan ſyſtem, The names of his 
claſſes, orders, &c. convey often the vileſt and moſt un: 
natural ideas. For example, diandria, the name of his 
ſecond claſs, is thus explained by Linneus, © mariti 
duo in codem conjugio; ſeu ſtamina duo in flore her- 
maphrodito; J. e. one /emale married to two males; or 
two ſtamina in a hermaphrodite fewer. The tumber 
of males goes on increafing till the 13th claſs, the plants 
belonging to which are 0 to have from 20 to 1009 
huſbands to one wife! — We nught aſk Linnzus, where 
is the analogy in this ſuppolition ? The ſyngeneſia claſs 
is thus defined by Linozus : ** Mariti genitalibus feedus 
«*« conſtituerunt ; ſeu ſtamina antheris in cylindrum cha- 
4% lita;” 5. . the males bave made @ covenant with 
their teſtes ; or the ſtamina are united by the anthers in 
the form of a cylinder. The characters of he orders are 
(till worſe. Polygamia fruſtranca, the name of an order 
of the ſyngeneſia claſs, is thus defined : ** Fruſtranea di- 
« citur, cum feminz maritatæ, fertiles ſunt, et ſpeciem 
«« propagare queunt; caſtratæ, impregnari nequeunt,” 
Men or philoſophers can ſmile at the nonſenſe and abſur- 
dity ofſuch obſcene gibberith ; but it is eaſy to gueſs what 
eſſects it may have upon the young and thoughtleſs. 

But the bad tendency upon -morals is not the only evil 
2 by the ſexual theory, It has loaded the beſt 

yſtem of botany that has hitherto been invented, with 
a profuſion of fooliſh and often unintelhipible terms, 
which throw an obſcurity upon the {cience, obſtruct the 
progreſs of the learner, and deter many trom ever enter- 
ing upon the ſtudy, 

Upon the whole, we muſt conclude, that the Giftine- 
tion of ſexes among vegetables has no foundation in mu- 
ture; or, at leaſt, that the facts and arguments employ- 

ed in ſupport of this doctrine, when examined with any 
degree of philoſophical aocuracy, are totally infufficient 


to cltabliſh it. 
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BOTARGO, a kind of ſauſage, made with the eggs 
and blood of the ſea-mullet, a large fiſh common in 
the Mediterranean. The beſt kind comes from Tunis 

in Barbary : It muſt be choſen dry and reddiſh. The 
people of Provence uſe a great deal of it, the com- 
mon way of eating it being with olive oil and lemon 
juice, There is alſo a great conſumption of botargo 
throughout all the Levant, 


Botargo pays on importation 24%7;d. the pound; 


* whereof 2.54.4. is repaid on exportation. 

BOTATRISSA, in ichthyology, a ſynonime of a ſpe- 
cies of gadus. See Ganus. 

BOTE, in our old law books, ſignifies recompence or a- 
mends : Thus man- bote, is a compenſation for a man 
Main, 

There are likewiſe houſe-bote and plough-bote, pri- 
vileges to tenants, of cutting wood ior making ploughs, 
repairing tenements, and likewiſe for fuel. 

BOTELESS, or Boorrrss, is when an offender was 
ſaid to be without emendation, when no favour can ac- 

wit him; as in the caſe of ſacrilege. 

BOTHNIA, the name of two provinces in Sweden, di— 
ſtinguihed by the epithers eaſt and weſt, and lying 
on each fide the Bothnic gulf, which takes its name 
from . them. 

BOTRYTIS. in botany, a ſynonime of a ſpecies of mu- 
cor. Sec Mucos,. ; 
BOTTLE, a veſſel proper to contain liquors, made of 
leather, glaſs, or has There are bottles of boiled 
leather, which are made and fold by the caſe makers. 
Thoſe among the ancient Hebrews were generally 
ma de of goat ſkin, with the hair on the inſide, well 
pitched and ſewed together; the mouth of the bottle 
was through the animal's paw that furniſhed the mat- 

ter of it, 

There are now in uſe bottles of fine glaſs which are 
commonly covered with ozier, and others of thick 
glaſs which are not covered, Formerly all thoſe bot- 
tles made in France held exactly a pint Paris meaſure 
(or about a quart of our Engliſh wine meaſure); but 
ſi ce the tavern-keepers {ell moſt of their wine in ſuch 
bottles, norwithſtanding an ordonnance to the contrary, 
that one would think the glaſfmakers had entered into 
an agreement with them not to make any bottles that 
hold the full meaſure, there are none but what hold 
Iefs, and ſome conſiderably fo, Sce Gurass-ma- 
KING, 

In commerce, bottles of earth or ſtone pay 11755 
each dozen, on importation; whereof Iod is re- 
paid on exporting them, Glaſs bottles covered with 
wicker, pay 6 8. 7 ed. the dozen; whereof 6 s. 
24354. is repaid on exporting them. Glaſs bottles 
covered with leather, pay 11. 98. 117d. the do- 
zen; whereof 1]. 78. io gd. is repaid on export- 
ing them. Glaſs bottles uncovercd, pay 1s 56d. 
the dozen ; 1 8. 4 . being repaid on exporting 
them, Bottles made of flint-glaſs, pay 8d. for each 
pound weight; and thoſe made of green glaſs, only 
24, for each pound weight, Bottles made of wood, 

called /caing-botilcs, pay by the grofs, or twelve do- 
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zen, 18. 117d; whereof 18. 84 gd. is repaid on 
exporting them. | 

BOTTOM, in a general ſenſe, denotes the loweſt part 
of a thing, in contradiſtinction to the top, or upper- 
moſt part. 

Borrou, in navigation, is uſed to denote as well the 
channel of rivers and harbours, as the body or hull of 
a ſhip : Thus, in the former ſenſe, we ſay, a gravelly 
bottom, clayey bottom, ſandy bottom, &c. and in 
the latter ſenſe, a Britiſh bottom, a Dutch bottom, &c. 

By ſtatute, certain commodities imported in foreigr 
bottoms pay a duty called petty cuſtoms, over and 
above what they are liable to if imported in Britith 
bottoms. 

BOTTOMRY, in commerce, a marine contract for the 
borrowing of money upon the keel or bottom of a ſhip, 
that is to ſay, when the maſter of a ſhip binds the 
ſhip itſelf, that if the money be not paid by the time 
appointed, the creditor ſhall have the ſaid ſhip. 

BoTTtomky is alſo wherea perſon lends money to a mer- 
chant, who wants it in traffic, and the lender is to be 
paid a greater ſum at the return of the ſhip, ſtanding 
io the hazard of the voyage. On which account, 
though the intereſt be greater than what the law com- 
monly allows,. yet it is not uſury, becauſe the money 
being furnuhed at the lender's hazard, if the ſhip pe- 
riſhes, he ſhares in the loſs, 

BOTTONY. A cxoſs bottony, in heraldry, terminates 
at each end in three buds, knots or buttons, retem- 
bling, in ſome meaſure, the three-Jeaved gras on 
which account Segoing, in his .Treſor Heral !iquz 
terms it croix tree. It is the badge of the order of 
St Maurice. See Plate LI. ſig. 17. 

BOTW AR, a town of Wirtemburp, in the circle of 
Swab'a in Germany, ſitvated about fifteen miles fouth- 
eaſt of Hailbron: E. long. 9® 15", and N. lat. 499. 

BOTZEN, a very beautiful town of Germany, in the 
Tvrole'e. 

BOTZENBOURG, a town of Germany, ſituated upon 
the Elbe, in the duchy of Mecklenburg, in 11 237 
E. long. and 53* 34% N. lat. 

BOVA, a town of the kingdom of Naples in Italy, a- 
bout twenty miles ſouth ealt of Reggio: E. long. 16 
15, and N. lat 289 -o\. 

BOUCH IN, a fortified town of Hainalt, in the French 
Netherlands, about ſeven miles north df Cambray: 
E. long 3 157, and N. lat. 50 300 

BOUCHE V court, the privilege of having meat and 

drink at court, {ct free This privilege is ſometimes 
only extended to bread, beer, and wine; and was an- 
ciently in uſe as well in the houſes of noblemen, as in 
the king's court. | 

BOUGE, in commerce, a ſort of fine, white, and clear 
ſtamine, of which ſhirts are made for molt of the monks, 
who uſe none made of linen. 

BOUGH denotes much the ſame with branch. See 
Be axncy 

BOUILLON, a ſtrong town with a caſtle, about three 

leagues from Sedan, on the river Semoy : Ir is capt- 
tal of a duchy of the ſame name, ſituated between the 
duchy 
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duchy of Lnxcraburg and biſhoprick of Liege: E. lon, 
5», and N. lat. 409 49. 

BovitLon, in the menage, a lump or excreſcence of 
fieth, that-grows either upon, or juſt by, the fruſh, 
inſomuch that the fruſh ſhoots out, juſt like a lamp 
of fleſh, and makes the horſe halt; and this we call 

the fleſh blowing upon the fruſh. Menage horſes, that 
never wet their feet, are ſubject to theſe excreſcences, 
which make them very lame. See Frvsn. 

BOVINES, a ſmall town in the province of Namur, in 
the Auſtrian Netherlands, above ten miles fouth of 
Namur: E long. 4% fo“, and N lat 50“ 20. 

BO VINO, a ſmall city of the Capitonate, in the king- 
dom of Naples, about ſixty miles eaſt of the city of 
Naples: E, long. 16157, and N. lat. 419. 

BO VISTA, in botany, a ſynonime of the lycoperdon. 
See LYCOPERDON. 

BOULDER-«va//, a kind of wall built of round flints 
or pebbles, laid in a Frong mortar, and uſed where 
the ſea has a beach caſt up, or where there are plcnty 
of flints. 

BOULETTE, in the menage. A horſe is called boul-/te, 
when the fetlock, or poſtern joint, bends forward, 
and out of its natural ſituation ; whether through vi- 
olent riding, or by reaſon of being too ſhort jointed, 
in which cafe the leaſt fatigue will bring it. 


BOULOGNE, or RBotoGxs, a port-town of France, 


ſituated in the province of Picardy, on the Ecglith 
channel: E. long. 15 20', and N. lat. 50* 40. 

BOULTINE, a term which workmen uſe for a moul- 

ding, the convexity of which is juſt one fourth of a 

8 being the member next below the plinth in the 
Tuſcan and Doric capital. 

BOUNCE, in ictthyology, the Engliſh name of a ſpe- 
cies of ſqualus. Sec Squarus. 

BOUNDS F /ands, See ABUTTALS 

BOUNTY, in commerce, a premium paid by the go- 
vernment to the exporters. of certain Britiſh commo- 
ditics, as ſail- cloth, gold and ſilver lace, ſilk ftockings, 
bin, corn, Cc. 

Tue happy inflvence which bounties have on trade 
ard manufactures is well known: Nor can there be a 
more convincing proof of the good intentions of the 
government under which we live, than the great care 
that is taken to give all poſſible encouragement to thoſe 

who ſhalfeltablith, or improve, any hazardous branch 
o trade 

BO RBON, or Mascantxaa, an iſland in the Indian 
ocean, about one huadred mules caſt of Madagaſcar, 
and ſabjet to France: E. long. 54, and S. lat. 21“. 

Bounrnox ARCHEBAUT, the capital of the duchy of 
Fourbon, in the Lyonois, in France: E, long 3 10, 
and N. lat. 36% 35". 

Bou asox-LA Nc, a town of Burgundy, in France; in 

3* 46 E. long. and 467 33 N. lat, 

BOURBOURC;, or Bor, a town of the French 
Netherlands, about 10 miles ſonth-welt of Dunkirk ; 
in 2 10“ E. long. and 50® 50 N. lat. 

BOURDEAUX, he capital of all Cuienne and Gaſ- 
cony, ſituated on the river Garonne, in 40 \V, long. 
and 44* 30 N. lat. 
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BOURDINES, a town of the Auſtrian Netherlands, 10 
miles north-eaſt of Namur; in 5° E. long. and 30835 
N. lat. 

BOURDONE'E, in heraldry, the ſame with pomde. 
Sce Poux x. 

BOURG, the capital of the iſland of Cayenne, à French 
colony on the coaſt of Guiana, in South America; in 
52 W. long. and 5 N. lat. 

BOURG-ex-urtss, the capital of Breſſe, in the pro- 
vince of Burgundy, in France, 36 miles W. of Ge- 
neva, and 32 north of Lyons; in 5® ;, E. long. 46? 
20" N. lat. 

Bovxc-2us-MmER, a town of Guienne, in France, 15 
miles north of Bourdeaux, in 3* W. long. 

BOURGES, the capital of the territory of Berry, in the 
Orleanois, ia France, ſituated about 50 miles ſouth- 
eaſt of Orleans; in 2 3o' W. long. and 47 10 N. 
lat. 

BOURGET, atown of Savoy, fix m les north of Cham- 
berry; 5“ 55' E. long. and 45* 45. N. lat. 

BOURIGNONTSTS, the name of a ſect among the Low 
Country Proteſtants, being ſ:«h as follow the dot ine 
of Antoinette Bourigaon, a native of Liſle, an apo- 
{tare of the Roman Catholic religion. 

The principles of this ſcet bear a very near reſem- 
ſemblance to thoſe of the Quictiſts or Quakers, 
BOURO, an ifland in the Indian Ocean, ſubject to the 

Dutch; E long. 124, and 8. lat. 3* 300. 

BOUT, in the manege. A horſeſ is faid to be a- bout, 
when he is overdone, and quite ſpent with fatigue. 
BOUTANT, or AxzCH-yvouraAxT, in architecture, an 
arch, or part of an arch, abotting againſt the reins of a 

vault to prevent its giving way. 

A pillar Bout is a large chain or pile of lone, made 
to ſupport a wail, terrace, or vault, 

BOUTE., in the menage. A horſe is called bouté, when 
his legs are in a flrazght line from the knee to the 
coronet : Short-jounted horſes arc apt to be bouté; and, 
on the other hand, long-jointed horſes are not. 

BOUTON, an iſland in the Iadian Ocean: E. long 121* 
39, and lying between 4* and 52? S. lat. 

BOUVILLON, a city of Luxemburg, in the Auſtrian 
Netherlands, about 40 miles weſt of Luxemburg: E. 
long. 5“ and N. lat. ay* 55%. 

BOW, a weapon of oitence made of fteel, wood, horn, 
or other cla(t: ſubſtances, which, after being beut by 
means of a (trinp faſtened to its two ends, in r*turning 
to us natural Rate, throws out aa arrow with pros 
gious torce, 

"The uſc of the bow is, without al! doubt, of whe 

. earliclt antiquity, It has likewiſe been the moll uni- 
ver (al ot all weapons, having obtained amongſt the 
moſt barbarous and remotegrople, who had the leaſt 
communication with the reſt of mankind, 

The figure of the bow is pretty much the ſame in 
all countries, where it has been uſed ; for it has ge- 
nerally two inflextons or bendiegs, between which, 
in the place where the arrow is Crawn, is a right 
line. The Grecian bow was in the ſhape of a , ot 
which form we meet with many, and generally adorn- 
ed with gold or filver, The Scythiau bow was di- 

tun viſued 
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Hinguiſhed from the bows of Greece and other nations, 
by its incurvation, which was ſo great, as to form an 
half moon or ſemicircle. The matter of which bows 

- were made, as well as their ſze, differed in different 
countries. The Perſians had very great bows made of 
reeds ;-and the Indians had alſo, not only arrows, but 
bows made of the reeds or canes of that country; the 
Lycian bows were made of the cornel tree; and thoſe 
of the Æthiopians, which ſurpaſſed all others in mag- 
nitude, were made of rhe palm- tree. 

Though it does not appear, that the Romans made 
uſe of bows in the infancy of their republic, yet they 
afterwards admitted them as holtile weapons, and em- 
ployed auxiliary archers in all their wars, 

In drawing the bow, the primitive Grecians did not 
pull back their hand towards their rightear, according to 
the faſhion'of modern ages, and of the ancient Perſians, 
but, placing their bow directly before them, returned 
their hand upon their right breaſt. This was alſo the 
cuſtom of the Amazons, 

The bow is a weapon of offence amongſt the inha- 
bitants of Aſia, Africa and America, at this day; and in 

Europe, before the invention of fire-arms, a part of the 
intanmry were armed with bows. Lewis XI. fr(t aboliſh- 
ed the uſe of them in France, introducing, in their place, 
the halbard, pike, and broad ſword, The long bow was 
lormerly in great vogue in England, and many laws 
were made to encourage the uſe of it. The parliament 
under Henry VII. complained of the diſuſe of long 
bows, heretofore the ſafeguard and defence of this 
kingdom, and the dread and terror of its enemies. 

Bow 18 alſo an inſtrument formerly uſed at ſea for taking 
the ſun's altitude; conſiſting of a large arch of ninety 
deprees graduated, a ſhank or ſtaff, a ſhade vane, a 
ſight vane, and an horizon vane, It is now out of uſe, 

Bow, among builders, a beam of wood or braſs, with 
three long ſcrews, that direct a lath of wood or 
ltcel to any arch; chiefly uſed in drawing draughts of 
ſhips, and projections of the ſphere; or where-ever it 
is requiſite to draw large arches, | 

Bow, in muſic, a ſmall machine, which, being drawn 

over the ſtrings of a muſical inſtrument, makes it re- 
ſound, It is compoſed of a ſmall ſtick, to which are 
faſtened eighty or an hundred horſe-hairs, and a ſcrew 
which ſerves to give theſe hairs the proper tenfion, In 
order that the bow may touch the rivgs briſkly, it is 
uſual to rub the hairs with roſin. 

Bow, among artifcers, an inſtrument ſo called from its 
figure; in uſe among gunſmiths, lockſmiths, watch- 
makers, Cc. for making a drill go. Among turners, 
it is the name of that pole fixed to the ceiling, to 
which they faſten the cord that whirls round the piece 
to be turned. 

Bow-$sTAvErs, imported from the Britiſh plantations, are 
free; if from Ireland, Aſia, or Africa, they pay 158. 
4nd. for every 120; and if from any other coun- 
try, 11. 28, 104424. for the ſame number. 

Bows of a ſaddle are two pieces of wood laid archwiſe 
to receive the upper part of a horſe's back, to give the 
ſaddle its due form, and to keep it tight. 

The fore-bow, which ſuſtains the pommel, is com- 
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poſed of the withers, the breaſts, the points or toes, 
and the corking. Sce WiThERs, Cc. | 

The hind-bow bears the trouſequin or quilted roll. 
The bows are covered with ſinews, that is, with bulls 
pizzels beaten, and fo run all over the bows to make 
them ſtronger. Then they are ftrengthened with 
bands of iron to keep them tight, and, on the Jower 
fide, are nailed on the ſaddle · ſtraps, with which they 
make faſt the girths. ; 

Bow H a /\ip, that part which begins at the loof, and 
compaſling ends of the ſtem, and ends at the ftern- 
moſt part of the fore-caſltle, | 

If a ſhip have a broad round bow, they call it a bold 
bow. If ſhe has a narrow thin bow, they ſay ſhe Has 
a lean bow. 

Bow-LixE. See BowLiNG. 

BowrizcEs are the pieces of ordinance at the bow of 
a ſhip. 

ba See Rain-Bow, and Orrics. | 

Bow-BEARER, an inferior officer of the foreſt, who is 
{worn to make inquiſition of all treſpaſſes againſt vert 
or veniſon, and to attack offenders, 

BOWE, a market-town of Devonſhire, about twelve 
miles north-weſt of Exeter; W. long. 4®, and N. 
lat. 50 457. | 

BOWELS, in anatomy, the ſame with inteſtines, See 
p. 259, Oc. 5 

BOWER, in gardening, a place under covert of trees, 
differing only from an arbour, as being round or ſquare, 
and made with a kind of dome or ceiling at top; 
whereas the arbour is always built long and arched. 

Eon, in the fca-language, the name of an anchor 
carried at the bow of a ſhip. There are generally two 
bowers, called firſt and ſecond, great and little, or 
beſt and ſmall bower. See Anchor. ; 

BOWESS, or Bowtr, in falconry, a young hawk, 
when ſhe draws any thing out of her neſt, and covets 
to clamber on the boughs. 

BOWGE, or Boucug f court, See Bovens. 

BOWL denotes either a ball of wood, for the uſe of 
bowling ; or a veſſel of capacity, wherein to hold li- 
quors. 

Bowls and buckets of wood, imported, pay a duty 
of g ydod. the dozen; whereof 8.4.4. is repaid on 
exporting them. 6a 

BOWLDER-ftones, ſmall ſtones, of a roundiſh figure, 
and no determinate ſize, found on the ſea-ſhore and 
banks or rather channels of rivers, a 

BOWLING, the art of playing at bowls, The firlt 
thing to be obſerved in bowling is, the right chuſing 
your bow], which muſt be ſuitable to the ground you 
deſiga to run on. Thus, for cloſe alleys, the flat 
bowl is the beſt ; for open grounds of advantage, the 
round biafſed bowl; and for plain and level fwards, 
the bowl that is as round as a ball, The next is to 
chuſe your ground; and, laſtly, to diſtinguiſh the ri- 
ſings, fallings, and advantages of the places where you 
bowl. 4 

BowLixc, or Bow-LixE, in a ſhip, a rope made faſt 
to the leech or middle part of the outſide of the fail : 
it is fallened by two, three, or four ropes, like a _ 
; 1% vor, 
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| foot, to as many parts of the fail; -only the mizen 
bow-line is faſtened to the lower end of che yard. This 


rope belongs to all ſails, . except, the ſprit-ſail and 
{prit-top-ſail. The uſe of the bow-line is to make the 


{ails ſtand ſharp or cloſe, or by a wind. 

Sharp the bow-line, is hale it taught, or pull it 
hard, Hale up the bow-line, that is, pull it harder 
forward on, Check or caſe, or run vp the bow-line, 
that is, let it be more (lack. 

BowLixG-bridles, are the ropes by which the bow line 
is faſtened to the leech of the ſail. 

BowLixG-4net, a knot that will not flip, by which the 
bow-line bridle is faſtened to the cringles. | 

BowLinG-green, a kind of parterre, laid with fine turf, 
deſigned for the exerciſe of bowling. See BowLinG. 

BOW -net, among ſportſmen, See Ner, 

Bow*/aw, among artificers, See SAW. 

BOWSE, in the ſea - language, ſigniſies as much as to 
hale or pull. Thus bowling upon a tack, is haling 
upon a tack, Bowſe away, that is, pull away all to- 
gether. | 

Bow-3exiT, or BoLT-$exkiT, a kind of maſt, reſting 
llopcwiſe on#the head of the main ſtern, and haviog 
its lower end faſtened to the partners of the tore-malt, 
and farther ſupported by the fore-ſtay, It carnes the 
ſprir-ſail; ſprit top-ſail, and jak - taff; and its length 
is uſually the ſame with that of the fore · maſt. 

Bow-$P&1T-LADDER, See L4DoER. 

BOWYERS, artificers whole” employment or occupa- 
tion it is to make bows, There is a company of bow- 
vers in the city of London, firſt incorporated in 1623. 

BOX, in its moſt common acceptation, denotes a {mall 
. Cheſt or coffer for holding things. | 

Fire-boxes, or tinder-boxes, pay, on importation, 
a duty of 38, 109d. the groſs; whereot 38. 43d. 
is repaid on exportation. Wooden mont y-boxes pay 
33. 71d. the groſs; whereof 38. 244d. is repaid 
on exportation. Nelt-boxes pay 118. Gd. the 
groſs ; whereof 10s. 14d, is repaid. Pepper-boxes 
pay 4 3. 3 ed.; whereof 3 8. 983d. is repaid. 

rench boxes, for marmalade or jelly, pay each dozen 
38. verde; whereof 15. 9 od. is repaid. Sand 
boxes pay 38. 107d. the groſs; whereof 38. 44d. 
is repaid, Snuff boxes, if of wood, pay 28. 4d. 
the dozen; whereof 25. 1d. is repaid: if of horn, 
they pay 43. ed. the dozen; 48. 3rd. being 
drawn back: if of ivory or tortoite-ſhell, they pay 
98. 6% d. the dozen; whereof 8 8. 73d. is drawn 


back, Soap- boxes pay 7s. 83,4. the ſhock, con- 


taining ſixty boxes. Spice-boxes pay 18. 1. the 
dozen, Tobacco-boxes, pay 58. 9 d. the grols. 
Touch-boxes, covered with leather, pay only 6449. 


the dozen; burif the leather be the molt valuable part, 


they pay 68. 11d. for every 205. value upon oath: 
if covered with velvet, they pay 28. od. the do- 


zen: and if of iron, or other metal gik, they pay 35. 


red. the dozen; in all which cales, a proportion- 
able draw-back is allowed. 
Box is alſo uſed for an uncertain quantity or meaſure: 


thus a box of quickflver contains from one to two 


74s 


Vor. I. Numb, 28. 
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hundred weight; a box of prunellas, only 14 poungs 3 
a box of rings for keys, two groſs, &c, 

Box of  plough, the croſs-piece in the head of a plough, 
which ſupports the two crow-{taves. See PLouGu, 
Box, or Box-T&Es, in botany, the. Engliſh name of 

the buxus. See Buxvs. | 

BOXBERG, a town of Germany in Franconia, belong- 
ing to the eleQor palatine. 

BOXTEL, a town of Dutch Brabant, firuated on the 
river Bommel, about eight miles ſouth of Boiſleduc, 
in 5 16 E. long. and 51* 30 N. lat. 

BOXTHUDE, a town of the duchy of Bremen. in 
Germany, about fifteery miles welt of Hamburgh, and 
ſubject to the elector of Hanover; E. long. y® 16, 
and N. lat. 53* 50. 

BOYAR, a term uſed for a grandee of Ruſſia and Tran - 
ſylvania, 

Becman ſays, that the boyars are the upper nobi- 
lity ; and adds, that the Czar of Muſcovy, in his di- 
lomas, names the boyars before the waywodes. See 

. Waywons, 

BOYAU, in fortification, a ditch covered with a para- 
pet, which ſerves as a communication between two 
trenches, It runs parallel to the works of the body 
of the place, and ſerves s a line of contravallation, 

not only. to hinder the ſallics of the beſieged, but alſo 
to ſecure the miners, But when it is à particular cut 
that runs from the trenches to cover ſome ſpot of 
ground, it is drawn ſo as not to be euſiladed, or ſcour- 
ed by the ſhot from the town. 4 

BOYER, a {mall veſſel of burden, reſembling a ſmack, 
with only one malt and à bolt ſprit. 

BOYES, idolatrous prieſts among the ſavages of Flo- 
rida. 4 

Every prieſt attends a particular idol, and the na- 
tives addreſs themiclves to the prieſt of that idol 10 
which they intend to pay their devotion. 

The idol is invoked in hymas, and his uſual offering 
is the {ſmoke of tobacco. a 

BOYNE, a river of Ireland, which, taking its riſe in 
Queen's county, in the province of Leinſter, runs 
north-eaſt by Trim and Cavan, and falls into the Iriſh 
channel, a little below Drogheda. 

BOZOLO, a town of the duchy of Mantua, about 12 
miles ſouth-weſt of that city; E. long. 11%, and N. 
lat. 44 400. 

B QUADRO, Quapraro, or Duxails, in mvlic, 
called by the French h guarre, from its figure H. This 
is what we call B natural or ſharp, in diluatton to B 
mol or flat, See Far, and SHarr, 

If the flat be placed before a note in the tho- 
rough baſs, it intimates, that its third is to be miror; 
and if placed with any cipher over a note in the baſs, 
as S, or 5. Oc. it denores, that the fifth or fi h 
thereto are to be flat. But if the quadro A be pla- 
ced over any note, or with a apher, in the thoicugh 
ba's, it has the comrary effect; for thereby the note 
or interval thereto is raiſed to its natural oder. 

BRABANT, a large province of the Netherlands, lviog 

ealtward of Flanders; ws greater part of it is ſubject; 
8 ‚ to 
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tis the houſe of Auſtria, the capital Bruſſels; and the 
reſt to the Dutch, their capital Breda. 


BRABEJUM, in botany, a genus of the tetrandria mo- 


nogynia claſs. The corolla is below the fruit, and 
- conſiſts of four petals. It has no calix; the fruit is a 
hairy- drupe, of an oval figure. There is only 


one ſpecies, viz. the ſtellatiterum, a native of E- 


thiopia. 


 BRABEUTES, or BxazevrTa, in antiquity, an offi - 


cer among the Greeks, who preſided at the public 
games, and decided controverſies that happened among 
- the antagoniſls in rhe gymnaſtical 'exerciſes, The 
number of brabeutz was not fixed; fometimes there 
- was only one, but more commonly they amounted to 
nine or ten. 

BRACCIANO, a town of St Peter's patrimony, about 

twelve miles north of Rome, ſituated on the weſt fide 
of a lake, to which it gives name; E. long. 13*, and 
N. lat. 429. 

BRACE is commonly taken for a couple or pair, and ap- 
plied by huntſmen to ſeveral beaſts of game, as a brace 
of bucks, foxes, hares, Cc. 

Brace, or BaAssE, is alſo a foreign meaſure, anſwer- 

ing to our fathom. See FarThom. 

Bracs, in architecture, a piece of timber framed in with 

bevil joints, the uſe of which is to keep the building 
from ſwerving either way, When the brace is fra- 
med into the kingleſſes or principal rafters, it is by 
ſome called a ſtrut. 

Bracts, in the ſea-language, are ropes belonging to all 

the yards of a' ſhip, except the mizen, two to each 
yard, reeved through blocks that are faſtened to pen- 

© pants, ſeized to the yard arms. Their uſe is either 
to ſquare, or traverſe the yards, Hence to brace the 
yard, is to bring it to either ſide, All braces come 

aſtward on, as the main brace comes to the poop, 
the main-top-ſail brace comes to the mizen top, and 
thence to the main ſhrouds : The fore and fore-top- 
ſail braces come down by the main and main-top-fail 
ſays, and ſo of the reſt. But the mizen-bowline 
' ſerves to brace to the yard, and the croſs-jack braces 
ate brought forwards to the main ſhrouds, when the 
ſhip ſails cloſe by a wind. 

BRACED, in heraldry, a term for the intermingling 
three cheoronels. Sce Plate LI. fig. 18. 

BRACELET, an ornament worn on the wriſt, much 

- uſed among the anciems: It was made of different ma- 
terials, and in different faſhions, according to the age 
and quality of the wearer, 

Bracelets are ſtill worn by the ſavages. of Africa, 
who are ſo exceſſively fond of them, as to give the 
richeſt commodities. and even their fathers, wives, 
and children; in exchange for thoſe made of no richer 
materials than ſhells, glaſs, beads, and the like, 

Bracelets of glaſs pay 3s. 8 % d. the ſmall 
groſs, containing twelve 
the French manufacture, they pay 48s. 1% d. for the 
ſame quantity: A plead — is allowed 
in each caſc, 

. BRACHLAUS; ig anatomy, the name of a muſcle. 
Ser p. 197. 
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Corace-BRACHIALIS, in anatomy, the name of a 
muſcle. See p. 196. 5 

BRACHIONUS. in zoology. See LaBELLaA. 

BRACHIUM, or Aru, in anatomy, one of the ſupe- 
rior extremities of the human body, comprehending 
the ScaruLa, the Os nung, the Cosi, and 
the Hax p. See theſe articles. 

BRACHMINS, a ſe& of Indian philoſophers known 
to the ancient Greeks by the name of Gymnoſophiſts. 
The ancient brachmins lived upon herbs and Pole, and 
abſtained from every thing that had life in it. They 
lived in ſolitude without matrimony, and without pro- 
perty : and they wiſhed ardently for death, conſidering 
life only as a burden. The modern brachmans make 
up one of the caſts or tribes of the banians. They 
are the pr.eſts of that people, and perform their office 
of Praying and reading the law, with ſeveral mimical 
geſtures, and a kind of quavering voice. They believe, 
that, in the beginning, nothing but God and the wa- 
ter exiſted, and that the ſupreme Being, defirous to 
create the world, cauſed the leaf of a tree, in the 
ſhape of a child playing with its great toe in its mouth, 
to float on the water, From its navel there iſſued out 
2 flower, whence Brama drew his original, who was 
intruſted by God with the creation of the world, and 
preſides over it with an abſolute ſway. They make 
no diſtinction between the ſouls of men and brutes, but 
ſay the dignity of the human ſoul conſiſts in being pla- 
ced in a better body, and having more room to diſ- 
play its faculties. They allow of rewards and puniſh- 
ments after this hfe; and have fo great a ventration 
for cows, that they look on themſelves as bleſſed, if 
they can but die with the tail of one of them in their 
hand. They have preſerved ſome noble fragments of 
the knowledge of the ancient brachmans hey are 
ſkilful arithmeticians, and calculate, with great exact- 
neſs, eclipſes of the ſun and moon. They are remark- 
able for their religious auſterities. One of them has 
been known to make a vow, to wear about his neck a 
heavy colar of iron for a conſiderable time: Another 
to chain himſelf by the foot to a tree, with a firm re- 
ſolution to die in that place: And another to walk in 
wooden ſhoes, ſtuck full of nails on the inſide, Their 

divine worſhip conſiſts chicfly of proceſhons, made in 
honour of their deities. They have a college at Ba- 
nara, 2 city ſeated on the Ganges. 

BRACHYGRAPHY, the art of ſhort-hand writing. See 
SHORT-HAND, + 

BRACHYPTERA, a term uſed by Willoughby, to de- 
note thoſe hawks which have- their wings ſo ſhort, a3 
not to reach to the end of the tail: Of this kind are 
the goſs hawk, ſparrow-hawk, Ce. 

BRACHYPYRENIA, in the hiſtory of foſſils, a genus 
of ſeptariz, with a ſhort roundiſh nucleus, See Ste- 


TARIX. 


or-dickers; aud, if of BRACHYTELOSTYLA, ia natural hiſtory, the name 


by which Dr Hill calls thoſe cryſlals, which are com- 
poſed of a ſhort . column, terminated at 
each end by an hexangular pyramid. Sec Cxys rar. 
BRACKET, among carpenters, ©c. a kind of wooden 

ſtay, ſerving to ſupport ſhelves, and the _ 
RACE» 
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BrAackers, in a ſhip, the ſmall knees, ſerving to ſup 
port the galleries, and commonly carved Alſo the 
timbers that ſupport the gratings in the head, are cal- 

led brackets. | 0 
Baackers, in gunnery, are the cheeks of the carriage 


of a mortar: they are made of ſtrong planks of wood, 


of almoſt a ſemicircular figure, and bound round with 
thick iron plates ; they are fixed to the beds by four 
- bolts, which are called bed-bolts; they rife up on 
each fide of the mortar, and ſerve to keep her at any 
elevation, by means of ſome ſtrong iron bolts, called 
bracket - bolts, which go through theſe cheeks or 
brackets. 

BRACKLAW, che capital of the palatinate of Brack - 
law, in Podolia, in Poland. ſituated on the river Bog, 
an hundred and ten miles caſt of Kaminec: E. long. 
29 20%, and N. lat. 48“. 

BRACKLEY, a borough-town of Northamptonſhire, a- 
bout fifteen miles ſouth-weſt of Northampton: W. Ion. 
1 15j˙ and N. lat. 529. | 

It ſends two members to parliament. 

BRACTEA, in natural hiftory, denotes a ſpangle, or 

thin flake of any ſubltance. 

BrACTEa, in botany. See Froxar Lear, 

BRACTEARIA, in natural hiſtory, a genus of tales, 
. compoſed of ſmall plates in form of ſpangles, each plate 
either being very thin, or ſiſſile into very thia ones. 

Of this genus there are a great many ſpecies, called, 
from their different colours, mica aurea, or gold- 


glimmer ; and mica argentea, filver-glimmer, or cats- 


lilver, Ce. 
BRAD, in geography, a town of Sclavonia, ſituated on 
the north (ide of the river Save, eighteen miles ſouth 
of Poſega : E. long. 18 30“, and N. lat. 35 200 
BRAD FIELD, a market-town in Eſſex, fourteen miles 
north of Chelmsford'; E. long. 30“, and N. lat. 


39 544. 

BRADFORD; a market-town in Wiltſhire, about nine 
miles weſt of the Devizes : E. long. 2 4&. and N. 
lat. 519 200. 

BRADFORTH, a- market-town of Yorkſhire, thirty 


miles ſouth-weſt of York: W. long. 1 35% and N. 


lat. 53 40. 

BRAD NICH, a market town of Devonſbire, ten miles 
north of Exeter: W. long. 35 25', and N. lat. 
30 45 | 

BRAD2; among artificers, a kind of nails uſed in build- 
ing, which have no ſpreading heads, as other nails 
have. They are diſtinguiſhed, by iron-mongers, by 
ſix names, as joiner's-brads, flooring brads, barten+ 
brads, bill-brads, or quarter heads, Gr. Joiner's- 
brads are for hard wainſcor, batten brads are for ſoft 
wainſcot; bill-brads are uſed when a floor is laid in 
haſte, or for ſhallow joiſts ſubje ro warp. See Nair. 

BRADYPUS, or floth, a genus of quadrupeds be- 
longing to the order of bruta, The characters are 
— They have no fore-teeth in either jaw; the 


dog-teeth are blunt, ſolitary, and longer than the 
rinders; they have-five grinders on each fide, The 
y is covered with hair. There are only two ſpe- 
ies of brad us, v. 1. The ir: dat lis, or American 
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ſloth, has a ſhort tail, and only three toes on each 
foot. It is about the ſize of a fox. The body is co- 
vered over with hair of a grey colour; the face is 
naked; the throat is yellowilh ; the fore-feet are longer 
than the hind-feet ; the claws, which are three on each 
foot, are compreſſed, and very ſtrong; and they have 
no mammæ on the breaſt ; they have no external ears, 
but only two winding holes. This ſpecies is a native 
of America, and feeds upon the tender leaves of trees, 
and particularly the leaves of the cecropia. It never 
drinks, and is terrified at rain. It climbs trees with 
great eaſe; but its motion on the ground is ſo ſlow, 
that it can hardly walk fifty paces in a day, and from 
this circumſtance it is called a Seth. It makes a moſt 
diſagreeable noiſe, reſembling that of a young cat. See 
Plate LIX. fig. 1. 2. The didaQylus, or Ceylon 


ſloth, has two toes on each foot, and no tail: The. 


head is round; the ears are large; and it has two 
mammz on the breaſt : The body is covered with aſh- 
coloured hair. It has the fame difagreeable cry wi a 
the American ſloth, and is a native of Ceylon. 
BRAG, an ingenious and pleaſant game at cards, where 
as many may partake as the cards will ſupply ; the 
eldeſt hand dealing three to each perſon at ond time, 
and —_— up the laſt card all round. This done, 
each game 
card. The firſt ſtake is won by the beit card turned 
up in the dealing round; beginning from the ace, 
king, queen, knave, and ſo downwards. When cards 
of the ſame value are turned up to two or more of the 
ameſters, the eldeſt hand gains; but it is to be ob- 
— that the ace of diamonds wins, to whatever 
hand it be turned up. 


er puts down three ſtakes, one for each. 


Fhe fecond ſtake is won by what is called the brag, . 


which conſiſts in one of the gameſters challenging the 
reſt to produce cards equal to his: Now it is to be 
obſerved, that a pair of aces is the beſt brag, a pair 


of kings the next, and ſo on; and a pair of any fort 


wins the ſtake from the moſt valuable tingle card. In 
this part conſiſts the great diverſion of the game: for, 
by the artful management of the looks, geſtures, and 
voice, it frequently happens, that a pair of fives, treys, 
or even daces, out-brags a much higher pair, and 
even ſome pairs royal, to the no ſmall merriment of 
the compay. The kuave of clubs is here a principal 
favourite, making a pair with any other card in hand, 
and with any other two cards a pair royal. 

The third (take is won by the perſon who firſt makes 
up the cards in his hand one and thirty; each digri- 


fied card going for ten, and drawing from the pack, as 


uſual in this game. 

BRAGA, the capital of the province of Entre-minho- 
duro, in Portugal, ſituated on the river Cavado, 32 
miles north of Porto; W. long. 8* 40', and N. lat. 
419 200. 

BRAGANTA, a city of the proviace of Traloſmoates, 
in Portugal, ſituated on the river Sabor, in 3 W. 
long and 41* 50' N. lat. 

BRAGGET, a kind of drink made of malt, honey, and 
ſpices, much uſed in Wales. 

BRAIL, cr nate, it a ſhip, are mall ropes _ 


uf 


. 
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uſe of to ful the = acroſs : They belong only to 
the two courſes and the mizen- ſail; they are reeved 
through the blocks, ſeized on exch "fide the, ties, and 
come Gown before the ſail, being. at the very ſkirt 
thereof faſtened to the crin les; their uſe is, when the 
fail is furled acroſs, to = vp its bunt, that it may 
the more eaſily be taken up or let fall, Hale up the 
brails, or brail up the fail, that is, hale up the ſail, in 
order to be furled or bound cloſe to the yard. 

BRAILOW, a town of Podolia, in Poland, fituated on 
the river Bog, 40 miles north of Bracklow; E. long, 
'29?, and N. lat. 48* 500. | 

BRAIN, in anatomy, See p. 282, Cc. : 

BRAIN LE COMPTE, a town of Hainalt, in the Auſtrian 
Netherlands, kfreen miles ſouth-caſt of Bruſſels, and 
nine 42 caſt of Mons; E. long. 4, and N. lat. 

0 

BR AIN TREE, a market town of Eſſex, 12 miles north 

— Chelmsford; E long. 35“, and N. lat. 51% 50“. 
AKE denotes female fern, or the place where it 
e Alſo a ſharp bit or ſnaffle tor horſes; aud a 
baker's kneading trough: Allo an inſtrument with 
teeth, to bruiſe flax or hemp. 

BR AKEL, a town of the bithopric of Paderborn, i in the 
circle of 3 in Germany; E. long 97, and 
N. lat. 519 

ER AI. ROENS, one of the Sunda-illands, lying north- 

calt of Java, in 3“ 30 N. lat. 

BR AMA, in ichthyology, the trivial name of a ſpecies 
of cyprinus, See Cyyrinvs, 

BRAMANT, a town of Savoy, 35 22 yorch-wall of 
Turin; E. long. 69 45“, and N. lat. 4 

BRAMBER, a 8. town of Suſſex, 7 16 miles 
ſouth- ealt of Grinſixd ; W. long. 15“, and N. lat. 
50% go'. It ſends two members to parliament, 

BRAMBLE, or BxamLLE-BusH, in botany, the Eng- 

liſh name of the rubus, See Rupvs. 

BRAMBLE-NET, otherwiſe called hallier, is a net to catch 
birds in, of ſeveral ſizes; the great maſhes muſt be 
four inches ſqaure ; thoſe of the leaſt ſize are three or 
four inches ſquare; and thoſe of the biggeſt five, In 


the depth, they ſhould not be above three or four 


inches; but as for the length, they may be enlarged at 
pleaſure ; the ſhorteſt being eigtheen feet long. 

BrAanBLEe, or BRAMBLING, in ornithology, the Eng- 
liſh name of a ſpecies of fringilla. See FIN GIIIA. 

BRAMINS, the name of the priefts among the idola- 
trous Indians ; the ſucceſſors of the ancient brachmans, 
See BRACHMANS, 

BRAMPORE, a town of the Hither Peninſula of India; 
E. long. 77%, and N. lat. 219 30“. 


BRAMPTON, a market - toun of Cumberland, about 


ſix miles north- eaſt of Carliſle ; W. long. 2 40“, and 


N. lat. 54* 50“. 

BRAMYARD, a market town of Herefordſhire, about 
12 miles north-ealt of Hereford; W. long, 29 300 
and N. lat. 5 2 20. 

BRAN, the ſkins or huſks of corn, eſpecially wheat 
ground, ſeparated from the flour by a fieve or boulter. 

It is of wheat-bran that ſtarch-makers' make their 


ſtarch.” The dyers "reckon bran among tbe not · co- 
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louripg drugs, and uſe it ſor making, what they call, 
ihe four waters, with which * prepare their lere 
ral dyes. 
BRANCH, in botany, an arm of a tree, or a part, 
- which, ſprouting ovt frem the trunk, helps to form 
the head or crown thereof, 


Brancunts V a bridle, in the manege, are two pieces of 


iron bended, which, in the interval, between the one 
and the other, bear the bit- mouth, the croſs-chains, 
and the curb; ſo that on one end they anſwer to the 
head-fall, and on the other to the reins; in order to 
keep the horſe's head in ſubjection. With regard to 
their form and ſtructure, branches are either ſtrait, - 
in form of a piſtol, for young horſes to form their 
mouth; or, after the conſtable of France's faſhion, 
proper 'for a horſe that carries bis head well. Some 
are in form of a gigot or leg, which will prevent horſes 
from carrying too low: Some in form of 4 bent knee, 
contrived for horſes that arm themſelves againſt the 
operation of the bit; and others after the French ta- 
ſhion, which is hardly about I of an inch at the fevile 
hole, and kneed 1+ inch at the jarret or ham. | 
It is to be obſerved, 1. That the farther the branch 
is from an - horſe's neck, the more effect it will have. 
2. That ſhort branches, ceteris paribus, are ruder, . 
and their effects more ſudden, than thoſe of longer. 2. 
That the branch is to be proportioned to the length 
of a horſe's neck; and one may ſooner err in chuling 
one too ſhort than too long. 

Brancurs of ogives, in architecture, are the arches of 
Gothic vaults, Theſe arches traverſing from one 
angle to another diagonal wiſe, form a croſs between 
the other arches, which make the ſides of the ſquare, 
of which the arches are diagonals, 

BRANCH of a trench. See BO YAU. 

BRANCH of mine. See GALLERY. | 

BrANCH-STAND, With falconers, a term uſed to ſignify 
the making a hawk leap from tree to tree, till the dog 
ſprings the game. 

BRANCHER, among ſportſmen, a young hawk, newly 
taken out of the neſt, that can hop from bough to 
bough. 

BRAN CHI, or ours, in the anatomy of Fiſhes, the 
parts correſponding to the lungs of land- animals, by 
which fiſhes take in and throw out again a certain 
quantity of water, impregnated with air. All frſhes, 
except the cetaceous ones and the petromyzum, ate 
furniſhed with theſe organs of reſpiration ; which are 
always eight in number, four on each ide the throat. 
That next the heart is always the lealt, the reit in- 
2 in order as they ſtand near the head of the 


Each of theſe gills is compoſed of a bony lamina. 
in form of a ſemicircle, for the moſt part; and on irs 
convex fide ſtand the leaves or lamelke, like fo ma- 
ny ſickles. The whole convex part of the lamellæ is 
beſet with hairs, which are longeſt near the baſe, and 
decreale gradually as they approach towards the point. 
T here are alſo-hairs on the concave fide of the lamel- 
le, but ſhorter than the 228 and continued only to 

its middle. 


The 
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The convex fide of one lamina is fitted into the 
concave ſide of the next ſuperior one; and all of them 
are connected together by means of a membrane, 
which reaches from their baſe half-way their height, 
where it grows thicker, and in ſome meaſure reſem- 

- bles a rope. The reſt of the lamina is free, and ter- 


minates in a very fine and flexible point. 
As to the uſe of theſe gills, they ſeem to be deſign - 


ed to receive the blood protruded from the heart into 


the aorta, and convey it into the extremities of the 
lamellæ; from whence being returned by veins, it is 
dutributed over the body of the fiſh. 

BRANCHIARUM foramina, apertures of the gills, In 

- molt fiſhes there is only one aperture; in the cartila- 

ginous ones, theſe apertures are ten in number, five on 
each fide ; and in the petromyzon or lamprey, there 
are no leſs than fourteen of theſe apertures, ſeven on 
each fide. 

As to the cetacious fiſhes, they have no aperture of 
this kind ; and the reaſon ſeems to be, becauſe they 
are furniſhed with lungs. 

BRANCHIDAZ, in Grecian antiquity, prieſts of the 
temple of Apollo, which was at Dydimvs in Ionia, a 
province of leſſer Alia, towards the Xgean ſea, upon 
the frontiers of Caria. They opened to Xerxes the 
temple of Apollo, the riches whereof he took away. 
After which, thinking it unſafe to ſtay iu Greece, they 
fled to Sogdiana, on the other fide of the Caſpian 
ſea, upon the frontiers of Perſia, where they built a 
city, called by their own name; but they did not e- 
ſcape the puniſhment of their crime: For Alexander 
the Great having conquered Darius king of Perſia, and 
being informed of their treachery, put them all ro the 
ſword, and razed their city, thus puniſhing the impiety 
of the fathers in their poſterity. 

BRANCHON, a town of the Auſtrian Netherlands, a- 
bout eight miles north of Namur: E. long. 4* 50', 
and N. lat. 50% 34“. 

BRANCHUS, a defluxion of humours upon the fauces, 

being a ſpecies of catarth. 

BRANDEIS, a town of Bohemia, ſituated on the river 
Elbe, ten miles north-eaſt of Prague: E. long. 145 
25', N. lat. 50® x5. 

BRANDENBURG, a city of the marquiſate of Bran- 
denburg in Germany, fituated on the river Havel, 
twenty · ſix miles welt of Berlin: E. long. 13%, N. 
lat. 529 25". 

It was once the capital of Brandenburg ; but is now 
on the decline, ſince Berlin ſupplanted it. 

BRANDON, a market - town of Suffolk, ten miles north 
of Bury : E. long. 45", N. lat. 52* 300. 

It gives the title of duke to his grace the duke of 
Hamilton. 

BRANDRITH, « trevet, or other iron utenſil, to ſet 
a veſſel on over the fire. 

BRANDY, a ſpirituous and inflammable liquor, ex- 
tracted from wine and other liquors, by diſtillation. 
See CHEmiSTRY, / ſpirituous fermentation, and 
diflilling. 

Wine-brandy, made in France, is eſteemed the beſt 
in Europe. They make it where-ever they make wine, 

Vor. I. No. 28. 3 
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and for that purpoſe uſe wine that is pricked rather 
than good wine. The chief brandies for foreign 
trade, and thoſe accounted beſt, are the brandies of 
Bourdeaux, Rochelle, Cogniac, Charenton, the ifle 
of Rhe, Orleans, the couaty of Blaſois, Poictou, 
Touraine, Anjou, Nantes, Burgundy, add Cham- 


paign. 

BRANLIN, in ichthyology, a ſpecies of ſalmon, with 
ſeveral tranſverſe black ſtreaks, reſembling the impreſ- 
ſion of ſo many fingers. 

BRANSKA, a town of Tranſilvania, ſituated on the ti- 
ver Mariſh : E. long. 230 15', and N. lat. 469. 

BRASEM, in ichthyology, a fiſh otherwiſe called aca- 
ra peba, 

BRASIDIA, an anniverſary ſolemnity at Sparta, in me- 
mory of Braſidas, a Lacedzmonian captain, famous for 
his atchievyments at Methone, Pylos, and Amphipolis. 
It was celebrated with {acrifices and games, wherein 
none were permitted to contend, but tree-born Spar- 
tans. Whoever neglected to be preſent at the ſolem- 
nity was fined. 

PRASIL, or Brazit, a large maritime country of 
South America, lying between 35 and 60 W. loa. 
and between the equator and 35 8. lat. 

It is bounded by the Atlantic ocean and the river 

- Amazon on the north, by the ſame ocean on the eaſt, 
by the river of Plate on the ſouth, and by Paraguay 
on the welt ; being computed to be 2500 miles in 
length, and 700 miles in breadth, The Portugueſe 
have now the ſole dominion of this extenſive country, 
where, beſides ſugar and tobacco, there are rich mines 
of gold and diamonds ; from whence his Portugueſe 
majeſty draws a very conſiderable revenue. 

Bza$1t wood, or Bxazit-wed, an American wood of 
a red colour, and very heavy. It is denominated va- 
riouſly, according to the places from whence it is 
brought : Thus we have braſil from Fernambuco, Ja- 
pan, Lamon, Ec. 

The braſil tree ordinarily grows in dry barren 
places, and even in the cliffs of rocks: It is very 
thick and large, uſually crooked and knotty: I: 
flowers, which are of a beautiful red, exhale a very 
agreeable ſmell, 

Though the tree be very thick, it is covered with 
ſo groſs a bark, that when the ſavages have taken it 
off, the wood or trunk, which was before the thick- 
neſs of a man, is ſcarce left equal to that of his leg. 

This wood mult be choſen in thick pieces, cloſe, 
ſound, without any bark on it, and ſuch as, upon 
. of pale becomes reddiſh, and, when chewed, 
has a ſaccharine taſte, It is much uſed in turned 
work, and takes a good puliſh : But its chief uſe is in 
dying, where it ſerves for a red colour: It is a ſpuri- 
ous colour, however, that it gives, and eaſily evape- 
rates and fades; nor is the wood to be uſed without 
alum and tartar. From the Braſil of Fernambuco, is 
drawn a kind of carmine, by means of acids: There 
is alſo a liquid lacca made of it, for miniature. 

BRASLAW, the capital of a palatinate of the ſame 
name, in the province of Lichuanm in Poland: E. ion. 
269, MN. lat. 36% 20. 

BRASS, 
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BRASS, or, as the French call it, yel/ow copper, is a 
factitious metal, made of copper and zinc, or lapis ca- 


laminaris. See CyznisTrY, Of zinc, | 


Corinthian Bass has been famous in antiquity, and | 


is a mixture of gold, ſilver, and copper. L. Mum- 


mius having ſacked and burnt the city of Corinth, 146 


years before Chriſt, it is ſaid this metal was formed 

from the immenſe quantities of gold, ſilver and copper 

wherewith that city abounded, thus melted and run to- 
gether by. the violence of the conflagration. 

- Baass-colour, one prepared by the braziers and colour- 
men to imitate braſs, There are two ſorts of it, the 
red braſs, or bronze. and the yellow or gilt braſs : 

Tze latter is made only of copper-filings, the ſmalleſt 
and brighteſt that can be found; with the former they 
mix ſome red ochre, finely pulverized; they are both 

. uſed with varniſh. 

BRASSE, in ichthyology, the Engliſh name of the per- 
ca lacioperca, See PEAcA. | 


tetradynzmia filiquola claſs. The cahx is ere& and 
connivent; the ſeeds are globular; and there is a 
nectariferous gland between the piſtillum and the ſhort 
ſtamina, and between the calix and the long ſtamina. 
There are ten ſpecies of this plant, moſt of which are 
excellent pot-herbs, and cultivated in our gardens, 
BRASSICAVIT, or Bracircavir, in the menage, is 
a horſe whoſe fore-legs are naturally bended archwiſe: 
being ſo called by way of diſtinction from an arched 
; ak whoſe legs are bowed by hard labour. 
BRAVA, or PU.reira-Brava.: See Parnika Brava. 
 BRAULS, Indian. cloths with blue and white ſtripes. 
They are otherwiſe called turbants, becauſe they 


ſerve to cover thoſe ornaments of the head, particu- 


larly on the coaſt of Africa. 
BRAUNAU, or Bxanav, a town of Bavaria in Ger- 
many, about 1 wenty five miles ſouth-weſt. of Paſſau. 
BRAUNSBURG, a town of Pruſſia, fituated on the 
Baltic ſea, about thi 
burg: E. long. 20%, N. lat. 54® 15˙. 

BRAVO, one of the Cape verd = A W. long. 25®, 

nn e 

BRAURONIA, in Grecian antiquity, a feſtival in ho- 
nour of Diana, ſurnamed Brauronia, from its having 
been obſerved at Brauron, an Athenian borough. 

This feſtival was celebrated once in five years, be- 

ing managed by ten men, called, in Greek, [ier epi]. 
The victim offered in ſacrifice was a goat, and it was 
cuſtomary. for certain men to ſing one of Homer's ili- 
als, The moſt remarkable perſons at this ſolemnity 
were young virgins, habited in yellow gowns, and 
.confecrated to Diana. It was unlawful for any of 
them to be above ten, or under five years of age. 


| BRAWN, the fleſh, of a boar ſouced or pickled; for 


which end the boar ſhould be old; becauſe the older 
.he 1s, the more horny will the braun be. 

The method of preparing brawn is as follows: The 
boar being killed, it is the finches only, withour the 
legs, that are made brawn; the bones of which are 
to be taken out, and then the fleſh ſprinkled with alt, 
ard laid in a tray, that the blood may drain off: Then 
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miles ſouth-weſt of Koningſ- 


. 


it is to be ſalted a little, and rolled up as hard as poſ- 
Gble. | The length of the collar of brawn, ſhould be 
as much as one fide of the boar will bear; ſo that when 
rolled up, it will be nine or ten inches diameter. 
The collar being thus rolled up, is to be boiled in 
a copper, or large kettle, till it is ſo tender, that you 
can run a ſtraw through it; then ſet it by, till it is 
thorough cold, and put it into the following pickle. 
To every gallon of water, put a handful or two of 
ſalt, and as much wheat bran: Boil them together, 
then drain the bran as clear as you can ſrom the li- 
quor; and when the liquor is quite cold, put the 
brawn into it. 4 
BRAY, a town of Champaign in France. about 16 miles 
north of Sens: E. long. 30 20', N. lat. 48 25. 
Ba ay is alſo the name of a port town of the county of 
Wicklow, and province of Leinſter, in Ireland; W. 
long. 6 16', N. lat. 53 12“. 8 


BRAULE, among ſportſmen, a piece of leather ſlit to 
-BRASSICA, or Cass AGE. in botany, a genus of the 


put upon the hawk's wing, to tie it up. 


BRAZED, in heraldry, a term ſerving to deſcribe three 
».., Cheverons, one claſping another. 


BRAZEN, ſomethiag conſiſting of braſs, or formed out 
of it, See BaA s. 


' BRAZIER, an arußcer who makes or deals in all kinds 


of braſs-ware. 

BRAZIL. See Bras. 

BRAZING, the ſoldering or joining two pieces of iron 
rogether by means of thin plates of braſs, melted be- 
tween the pieces that are to be joined. If the work 
be- very fine, as when two leaves of a broken ſaw are 
to be brazed together, they cover it with pulverized 
borax, melted with water, that it may incorporate 
with. the braſs powder, which is added ta it: The 
piece is then expoſed to the fire without touching the 
coals, and heated till the braſs is ſeen to run. | 


. BxazinG is allo the joining two pieces of iron together 


by beating them hot, the one upon the other, which 
is uſed for large pieces by farriers, Oc. - : 

BRAZZA, a town and iſland on the coaſt of Dalmatia, 
in the Gulph of Venice; E. long. 18% N. lat. 43*. 

BREACH, in fortification, a gape made in any part of 
the works of a town by the cannon or mines of the be- 
fiegers, in order to make an attack upon the place. 
To make the attack more difficult, the beſieged ſow 
the breach with crow-feet, or ſtop. it with chevaux 
de frize. 

A practicable breach, is that where the men may 
mount and make a lodgement, and ought to be fittcen 
or twenty fathoms wide. The beſfiegers make their 
way to it, by covering themſelves with gabions, earth- 
bags, Cc. 

Bazzac#, in a legal ſenſe, is where a perſon breaks 
through the condition of a bond or covenant ; on an 
action upon which, the breach muſt be aſſigned: And 
this aſignmett mult not be general, but particular ; as, 
in an ation of covenant for not repairing houſes it 
ought to be aſſigned particularly what is the want of 
reparation ; and in ſuch certain marner, that the de- 
fendant may take an iſſue. 


BREAD,, 
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.BREAD, a maſs of dough, kneaded and baked in an BEAs Ts, or MANA2®, in anatomy, See Axa rouv, 


« 


oven. See BaxinG, 


p. 227. 


Bread ought to be well kneaded, and ſeaſoned with Bxza$T-PLATE, in antiquity, a piece of armour worn to 


a little ſalt, otherwiſe it is accounted very unwholeſome. 

We find bread ſometimes made of rye, oats, bar- 
ley, or vetch-flour ; but of all others, that prepared 
from wheat affords the moſt wholeſome nouriſhment, 
In ſeveral parts of Aſia, Africa, and America, they 
make bread of maiz-flour; beſides which, the Ameri- 
cans make bread of the caſſava root. Sec Cassava. 

Some are of opinion, that corn growing in gravelly 
and light lands, makes better, bread than that which 
grows in deep and low grounds. 


French-Bazap. To make good French bread, for every 


two quarts of flour, add ſix ſpoonfuls of ale-yealt ; 
alſo milk and water, warmed ; a bit of butter, and a 
little ſalt; make them pretty light, and letting them 
riſe before the fire, bake them in a quick oven 

Some put the yolks of ſix eggs, and the whites of 
tuo, to this quantity ; but others think the bread bettet 
without them. 

Foreign bread, or biſket, pays duty on importation 
18. 7 u d. for every 1121d, whereof 18. 5 d d. ig 
repaid on exportinp it again. | 


BakAD · OoM, in a {hip, that deſtined to hold the bread, 


or biſſcet. 

Thbe boards of the bread · room ſhould he well joined 
and caulked, and even lined with tin plates, or mats. 
It is alſo proper to warm it well with charcoal, for 

ſeveral days before the biſket is put into it; ſince no- 
thing is more injuries. to the bread than moiſture, _ 
Ba ab, in ſcripture ſtyle, is taken for every fort of 
food, The ancient Hebrews had ſeveral ways of ba- 
king bread, as baking it under the aſhes, between two 
fires made of cow dung, and in an oven, The Jews 
had, beſides their leavened and unleavened bread, their 
ſhe w-bread, bread of: affliction, Cc. See the articles 
LEAVENED, Cc. 


BREADTH, in geometry, one of the three dimenſions 


of bodies, which multiplied into their length conlli- 
tutes a ſurface. 

BRE K, in a general ſenſe, ſignifies to divide a thing 
into ſeveral parts with violence. 

In the art of war, ta break ground, is to open the 
trenches before a place. 

Among portſmen, to break a horſe in trotting, is to 
make him light upon the hand in trotting, in order to 
make him fit for a gallop. To break a horſe for hunt- 
ing, is to ſupple him, to make him take the habit of 
running. 

BRF. KING, in a mercantile ſtyle, denotes the not 
paying one's bills of exchange, accepted, or other pro- 
miſſary notes, when due; and abſconding, to avoid 
the ſeverity of one's creditors. In which ſente, breaking 
is the ſame with 22 bankrupt. See BANK AKUrr. 


BrErAKiNG BULK, in the ſea language, is the ſame with 


unlading part of the cargo. 
BRE AM, in ichthyology, the Engliſh name of the cypri- 


nus brama. See Cyrrinvus, 


BREAST, in anatomy, denotes the fore-parts of the 


thorax. Sec AnaTOMY, p. 227. 


defend the breaſt, originally believed ro be made of 
hides, or hemp twiſted into ſmall cords, but afterwards 
made of braſs, iron, or other metals, which were 
ſometimes ſo exquiſitely hardened, as to be proof 
againſt the greateſt force. 


BazA$T-PLATE, in the menage, the ſtrap of leather that 


runs from one fide of the ſaddle to the other, over the 
horſe's breaſt, in order to keep the ſaddle tight, and 
hinder it from ſliding backwards. ; 
BzzasT-yLOUGH, one ſo faſhioned that a man may 
ſhove ut before him. 
BreasT-work the ſame with parapet. See PAAArzr. 


BREATH, the air inſpired and expelled again in the 


action of reſpiration. 

BasaAru, or wind, in the menage, ſometimes ſignifies 
the eaſy reſpiration of an horſe, and ſometimes it im- 
plies the eaſe and reſt or repoſe of a horſe; as, give 
your horſe breath, that is, do not ride bim down; 

give that leaping horſe a long breathing · time between 
the turns or repetitions of his menage, Ge, 

BREATHING. the ſame with reſpiration. 

BRECHIN, a borough-town of the county of Angus in 
Scotland, about 1 5 miles north-eaſt of Dundee W. 
long. 25 29', north lat. 56 400 ; 

BRECON, or Baxecxnock, a borough-town of Breck 
nockſhire, in Wales; W. long. 30 25 N. lat. 62. 

BREDA, the capital of Dutch Brabant, about 30 miles 
north-eaſt of Antwerp; E. long. 4 40, N. 22 320 
ao. It is a ſtrong fortified town. 


BREECHES, a kind of cloſe garment or covering for 


the th'ghs, bips, Cc. worn bythe modern Europeans. 
The breeches are peculiar to the male ſex, and an- 
ſwer, in ſome meaſure, to the femoraha of the Romars. 
BREECH of a great gun, or cannon, the end next the 
touch-hole, | 
BREECHINGS, in the ſca-lanpuage, the ropes with 
which the great, guns ate laſhed, or ſuſtened to the 
ſhip's fide. | ; 
They are thus called, becauſe made to paſs- round 
the breech. of we gun. 
BREEDING, in a general ſenſe, the producing, no- 
riſhing, and educating all manner of young animals, 
BnrxzD4xcG of borſes, Sec Equus. 
BREEZE, a ſhiftiag wind, that blows from fea or land 
for ſome certain hours in the day or night; common 
io Africa and ſome parts of the E and W. Ioches. 
The ſea breeze is only ſenſible near the coaſts; it 
commonly riſes in the morning, about nine, procced- 
ing ſlowly in a fine ſmall black curl on the water, to- 
wards the ſhore; it increaſes gradually till twelve, 
and dies about five, Upon its ceafing, the land-breeze 
commences, which increaſes till twelve at night, and 
is ſucceeded in the morning by the ſea-breeze again. 
Batz, in brick-making, ſmall aſhes and cinders, 
ſom times made uſe of inſtead of coals, for the burn- 
ing of bricks : But as this does not ſo well anſwer the 
end, the uſe of it is prchbired by 12 George I. 
cap. XXXV, | . 
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BREEZE, is alſo the name of an inſeR, called the g:d- 
fly, or horle-fly. See Fry. 

BREGENTS, or BraENTSs, a town ſituated at the 

_ eaſt end of the lake of Conſtance, in the county of 

Tyrel io Germany; E. long. 9 40“, and N. lat. 470 


26, 

BREGMA, in anatomy, the ſame with finciput, Sce 
ANATOMY, p. 154. 

BREIDEWICK, a cape on the ſouth-weſt of Iceland, 
in the northern ocean. a 

BREMEN, the capital of the duchy of the ſame name, 
in Lower Saxony, ſituated on the river Weler, in 8? 
20 E. long. and 53® 25 N. lat. 
This city and duchy belongs to the king of Great 
Britain, as elector of Hanover. 


BREMER VHOIDE,, a fortified town of the duchy of 


, 


Bremen, about ſeventeen miles north of Bremen; E. 
long. 8 35', and N. lat. 5 3 48 
BREMG ARTEN, a town of Switzerland, in the coun- 
ty of Baden, about twelve miles weſt of Zutich; E. 
long. 8 156, and N. lat. 47 20“. 
BKEMINGHAM, in geography. See BIANCA. 
BRENBERG, in geography. Sce BEAN ZUG. 
BRENT, in geography, a market town of Devonſhire, 
ſituated twenty-ſeven miles ſouth-weſt of Exeter; W. 
long. 4 77, and N. lat. 50* 30“. 


Baxxr gegſe, a ſpecies of gooſe with a black neck, and | 
a white collar round; uſually confounded with the 


| barnacle, though in reality a diſtin ſpecies. 
It is a little larger than the common duck, and is 
deſcribed by authors under the name of anas torguata, 
BREN'TA, a liquid meaſure uſed at Rome. 
BRENTE, in geography, a river which, taking its riſe 
in the biſhopric of Trent, in Germany, runs ſouth- 
eaſt through the Venetian territories, and falls into the 
Adriatic fea, oppolite to Venice, 
BREN'TFORD, a market-rown of Middleſex, about 


ſeven miles weſt of London; W. long. 7, and N. 


lat 51® 26. 

BRENTWOOD, or Buxxrwoop, a market town of 
Eſſex, about fifreen miles eaſt of London; E. long. 
15', and N. lat. 51 357. 

BREPHOTROPHIUM, an hoſpital for the mainte- 
nance of children; not unlike our foundling-hoſpital. 
See HosritAL. 

BRESCIA, a 171 of Italy, about 2 miles north of 
Cremona; E. long. 10% 35, and N lat. 45“ 30“. 

It is a biſhop's ſee, and ſubject to Venice. 


BRESELLO, a town of the duchy of Modena, in I- 


taly, ſituated on the ſouthern ſhore o? the river Po, 
about twenty five miles north-weſt of Modena; E. 
long. 11e, and N. lat. 44 46. 
BRESIC ATE, in commerce, a kind of bays, of which 
there is ſome trade carried on with the negroes, be- 
tween the river Gambia and Sierra Leone. The beſt 
ſorts for that purpoſe are the blue and the red. 
BRESLAW, the capital of Sileſia, fituated upon the 
river Oder, in 169 50' E. long and 51% : N lat. 
BRESMA, in ichthyology, a name uſed by ſome for the 


bream. Sce Batamn. 


 BRESSE, a territory of Burgundy, in France; it is 
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bounded by Franche Compte on the north, by Savoy 
on the eaſt, by Dauphine on the ſouth, and by the 
Lyonois on the weſt. | | 
BRESSICI, in geography. See BresTE. 
BRESSVIRE, a town of Poictou, in the-Orleanois, in 
France, ſituated about thirty-five miles north-weſt of 
Poitiers; W. long. 30“, and N. lat. 46* 5o'. 
BREST, in geography, an excellent port-town of Bri- 
any in France; W. long. 4% 30', and N. lat. 4825“ 
Bak sr, or Bar As, in architecture, a term ſometimes 
uſed for the member of a column, more uſually called 
torus. See Torus, 


Bags T-fummers, in timber buildings, are pieces in the 


outward thereof, into which the girders are framed : 
this, in the ground-floox, is called a cell; and, in the 
garret-floor, a beam. | | 
As to their ſize, it is the ſame with that of girders. 
See GrrveRs. 

BRESTE, or Buts$1c1, the capital of the palatinate 
of Breſſici, and of Poleſia, in Poland, ſituated on the 
river Bog, about eighty miles eaſt of Warſaw; E. 
long. 24*, and N. lat. 52. 


BRETESSE, in heraldry, denotes a line embattled on 


dot ſides, : 


'BRETON, or Carte- unt ron, an American iſland, ſub- 


je to the Engliſh, and ſeparated from New-Scortand 
by a narrow ſtreight called Canſo: it is about one hun- 
dred miles in length, and fifty in breadrh, and is fitu- 
ated between 61 and 62% W. long. and between 45 
and 48* N. lat, 

BRETVEIL, a town of Normandy, in France, about 
thirty-five miles ſouth of Rouen; E. long. 1*, and 
lat, 48 50. 

Bag Tvz i is alſo the name of a town in Picardy, about 
ſix leagues from Amiens. a 

BREU BERG, a country and town of Germany, in the 
_ of Franconia, ſituated upon the banks of the 

aine. 

BREVE, in law, is any writ directed to the chancellor, 
judges, ſheriffs, or other officers, whereby a perſon is 
3 or attached, to anſwer in the king's court, 

C. 

Brtve perguirere, the purchaſing of a writ or licence 
for trial in the king's courts ; whence comes the pre- 
ſent uſage of paying 6 8. 8d. fine to the king in fuit, 
for money due on bund, where the debt is gol. and 
of 10 8. where it is 100 l. -&c. AIP 

Brxvs de redo is a writ of right, or licence, for a per- 
ſon ejected, to ſue for the poſſeſſion of the eſtate de- 
tained from him. | 

Batvt, in muſic, a note or character of time, in the 
form of a diamond or ſquare, without any tail, and 

uivalent to two meaſures or minims, 

BREVET. in the French cuſtoms, denotes the grant of 
ſome favour or donation from the king, in which ſenſe 
it partly anſwers to our warrant, and partly to letters- 

ent. 

BREVIARY, a daily office, or book of divine ſervice, 
in the Romiſh church, It is compoſed of mating, 


lauds, firſt, third, fixth, and ninth veſpers, and the 
Tac 


compline, or poſt communio. 


LICE. ins 


The breviary of Rome is general, and may be uſed 
In all places; but on the model of this various others 
© have Dota built, appropriate to each dioceſe, and 
elch order of religious. AI | 
The breyiary of, the Greeks is the fame in almoſt 
all churches and monaſteries that follow the Greek 
rites : the Greeks divide the pfalter into twenty parts. 
In general, the Greek breviary conſiſts of two parts; 
the one containing the office for the evening, the other 
that of the morning, divided into matins, lauds, firſt, 
third, ſixth, and ninth veſpers, and the compline ; 
that is, of ſeven different hours, on account of that 
ſayiog of David, Septies in die laudem dixi tibi. 
The iaſtitution of the breviary is not very ancient: 
there have been inſerred in it the lives of the ſaints, 
full of ridiculous and ill-atreſted tories, which gave 
occaſion to ſeveral reformations of it, by ſeveral coun- 
_ cils, particularly thofe of Trent and ologn,; by ſe- 
| veral popes, particularly Pius V. Clement VIII. and 
Urban Vill. and alſo by ſeveral cardinals and bi- 
ſhops, each lopping off ſome extravagances, and bring- 
iog it nearer to the ſimplicity of the primitive offices, 
Originally, every body was obliged to recite the 
breviary every day ; but by degrees the obligation was 
reduced to the clergy only, who are enjoined, under 
penalty of mortal fin and eccleſiaſtical cenſures, to te- 
cite it at home, when they cannot attend in public. 
In the XIVch century, there was a particular reſerve 
granted in favour of biſhops, who were allowed, on 
extraordinary occaſians, to paſs three days without re- 
 hearſing the breviary. 
This office was originally called curſut, and after- 
war ds the breviarium; which latter name imports, 
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_ 
that the old office was abridged, or -rather, that this, 
collection is a kind of abridgment of all the prayers, g 
The breviaries now in uſe ate innumerable; 

difference between them conliſts principally in che 
number and order of the pfalms, hymns, pater-nq- 
ſters, ave-Maries, creeds, magnificats, cantemus's, 
* beneditus's, canticamus s, nunc dimittis's, miſerere's, 
balelujah's, gloria patri's, Cc. 
Baeviaky, in Roman antiquity, a book firſt introduced 
dy Auguſtus, containing an account of the application 
of the public money, 75 
BREVIATOR, an officer under the eaſtern empire, 
whoſe buſineſs. it was to write and tranſlate briefs. 

At Rome thoſe are (till called breviators, or abbre- 
viators, who dictate and draw up the pope's briefs. 
BREVIBUS @retulis liberandis, a writ or command 
to a ſheriff to deliver to his ſucceſſor the county, with 
the appurtenances, and the, rolls, writs, and other 


things to his office belonging. 
BREVIER, among printers, a ſmall kind-of. type or 
letter between bourgeois and minion. 
BREVIUM ae,. Sce CusTros. | 
BREVORD T, a town of Guelderland, in the United 
Netherlands, ſituated abodt twenty-five miles ſouth- 
_ eaſt of Zutphen, in 635 E. long. and 52% N. lat. 
BREWER, a perſon who profeſſes the art of brewing. 
There are companies of brewers in moſt capital di- 
ties; that of London was incorporated in 1427, by 
Hen. VI. aud that of Paris is (till older. 
BatweR's-HAVEN, a good harbour at the north end of 
the iſland of Chiloe, on the coaſt of Chili, in South 
America; W. long. 82®, and S. lat. 42*. 
BREW HOUSE, a place for brewing. Sce Bxewing, 


BR E W I N . 


JD REWING is the operation of preparing ale or beer 
B from malt, Before we treat of this operation, it 
will be neceſſary to explain the nature of malt, and the 
method of making it. 


OF MAL r. 


Trar ſpecies of fermentation which is called the vi- 
nous fermentation, is only produceable by the juices of 
voge table ſubſtances. The ſugar or ſaccharine matter is 
the cauſe of this fermentation, If ſugar be added to 
water in the proportion of 1 to 3, a proper vinous fer- 
mentation is excited. When this ſaccharine matter is 
extracted from vegetables, they immediately loſe their 
ſermentative power. Moſt plants either naturally con- 
tain this ſaccharine matter, or are capable of acquiring 
it by a certain method of treatment. This proceſs of 
converting vegetable ſubſtances into a ſugar is known by 
the name of malting. 

Vor. I. Numb. 28, 3 


. loſe their ſaccharige taſte, and arc changed into nap 
| 3 F : 


* 


Though moſt vegetable ſubſtances be convertible into 
malt, barley is found by experience to be the molt-proper 
for undergoing this operation. | 

As the converting of grains into malt, is only a part 
of the progreſs towards their germination, it may be 

formed by committing them for ſome time to the earth, 
Bur the ordinary method is to ſteep the barley for ſome 
time in water, and then to expoſe it in heaps on the floor 
of a barn till it begins to heat: after which, it muſt be 
ſpread out in thin layers, to prevent putrefaction. It 
ought to continue in this ſituation till the plume or bud is 
juſt about to eſcape from the ſeed, and then it is conſi- 
dered as perſectly malted ; that is, the ſeeds are con. 
verted into a ſweet, muiſt ſubſtance. This change of 
taſte, or malting, keeps exact pace with the progreſs of 
the plume; hence one half of the ſeed is frequently malt · 
ed, while the other undergoes no change, If the plume 
be allowed to.ſhoot fully. out, the ſecds immediately 
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hollow bags. When ſeeds are thus ſufficiently malted, 
they muſt be dried in malt-kilns, the fuel of which 
ſhould ſmoke as little as poſſible. —The buſks muſt. now 
be broke open by malt-milns, and then infuſed or maſhed 
in warm water, in order to extract the ſaccharine ſub- 
ſtance ; the heat applied ſhould be very flow and gradual, 
Thus the malt is diſſolved, and lies till the liquor be ſuf- 
ficiently tinctured. When the malt is too long diffuſed, 
fo that an acetous fermentation begins to take place, it 
is called blinking, or foxing, by brewers. 5 

This tincture obtained from the infuſion of grinded 
malt, is commonly known by the name of wvort, 

We ſhall now give an account of this proceſs in the 
language and manner of the actual brewer, which will 
probably be more acceptable than treating it ia a philoſo- 
phical manner. "AS 7 ten 


Of making Ma ur. 


Tus barley muſt be put into a leaden or tiled ciſtern, 
that holds ſive, ten, or more quarters, and covered with 
water four ar ſix inches above the batley, to allow 
for its (well. Here it mult lie five or ſix rides, as the 
maltſter calls it, reckoning twelve hours to the tide, ac- 
cording as the barley is in body or in drineſs. The way 
to know when it is enough, is to take a corn, end-ways, 
between the fingers, and gently cruſh it; and if it be in 
all parts mellow, and the huſk opens, or (tarts a little 
from the body of the corn, then it is enough . The nice- 
ty of this is a material point; for if it be infuſed too 
much, the ſweetneſs of the malt will be greatly taken 


off, and yield the leſs ſpirit, and will cauſe deadneſs and 


ſourneſs in ale or beer in a ſhort time, for the goodneſs 
of the malt contributes much to the preſervation cf all 
ales and beers. Then the water muſt be well drained 
from it, and it will come equal and better on the floor, 
which may be done in twelve or ſixteen hours in tempe- 
rate weather, but in cold near thirty, From the ciſtern, 


it is put into a ſquare hatch or couch, where it muſt lie 


thirty hours; then it muſt be worked night and day in 
one or two heaps, as the weather is cold or hot, and 
turned every four, fix, or eight hours, the outward part 
inwards, and the bottom upwards, always keeping a 9 
floor, that the corn that lies next to it be not chilled; 
and as ſoon as it begins to come or ſpire, then turn it 
every three, four, or five hours, as was done before, 
according to the temper of the air, which greatly go- 
verns this management; and as it comes or works more, 
fo mult the heap be ſpreaded and thinned larger to cool 
it. Thus it may lie and be worked on the floor in ſeve- 
ral parallels, two or three feet thick, ten or more feet 
broad, and fourteen or more in length, to chip or ſpire, 
but not too much nor too faſt; and when it is come enough, 
it is to be turned twelve or hxteen times in twenty four 
hours, if the ſeaſon is warm, as in March, April, or 
May; and when it is fixed, and the root beyins to be 
dead, then it muſt be thickened again, and caretully 
kept often turned and worked, that the growing of the 
root may not revive, and this is berter done with the 
Moes off than on: And here the workman's art and dili— 


gence in particular is tricd, ia keeping the floor clear, 
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and curaing che malt often, that it deither moplds nor 

e- ſpires, that is, that the blade docs 3 out at 
the oppoſite end of the root; for, if it does, the flower 
and — of the malt is gone, and nothing left be- 
hind but the acre-ſpire, huſk, and tail: Now, when it 
is at this degree, and fit for the kiln, it is often put into 
a heap, and let lie twelve hours before, jt is turned, to 
heat, and mellow, which, will mach improve the malt 
if jt is done with moderation, and after that time it 
muſt be turned every fix hours during twenty-four ; but 
if it is overheated, it will become like greaſe and be 
ſpoiled, or at leaſt cauſe the drink to be unwholeſome. 
When this operation is over, it then muſt be put on the 
kiln, to dry four, fix, or twelve hours, according to che 
nature of the malt; ſor the pale ſort requires more lei- 
ſure, and leis fire, than the amber or brown forts : Three 
inches thick was formerly thought a ſufficient depth for 
the malt to lie on the hair-cloth ; but now ſix is often 
allowed it; fourteen or fixteen feet ſquare will dry about 
two quarters, if the malt lies four inches thick, and 
here it ſhould be turned every two, three, or four hours, 
keeping the hair cloth clear: The time of preparing it 
from the ciſtern to the kiln is uncertain, ' according to 
the ſeaſon of the year; in moderate weather, three we 
are often ſufficient, When the malt is dried, it muſt 
not cool on the kiln, but be directly thrown off, not into 
a heap, but ſpreaded wide in an airy place, till it is 
thoroughly cool ; then put it into a heap, or otherwiſe 
diſpoſe of it. | 

There are ſeveral methods uſed in drying of malts, as 
the iron-plate frame, the tile-frame, that are both full 
of little holes; the braſs-wired, and iron-wired frame, 
and the hair-cloth. The iron and tiled ones were chiefly 
invented for drying of brown malts, and ſaving of fuel; 
for theſe, when they come to be thorough hot, will make 
the corns crack and jump by the fierceneſs of their heat, 
ſo that they will be roaſted or ſcorched in a little time : 
and after they are off the kiln, to plump the body of 
the corn, and make it take the eye, ſome will ſprinkle 
water over it, that it may meet with the better market : 
But if ſuch malt is not uſed quickly, it will ſlacken and 
loſe irs ſpirits to a great degree, and perhaps, in half a 
year or oy may be taken by the whoo!s and ſpoiled, 
Such halty dryings, or ſcorchings, ate alſo apt to bitter 
the maſt, by burning its ſkin, and therefore theſe kilns 
are not ſo much uſed now as formerly. The wire-frames 
indeed are ſomething better, yet they are apt to ſcorch 
the outward part of the corn, that cannot be got off ſo 
ſoon as the hair-cloth admits of, for thefe melt be (wept 
when the other is only turned at once; however, theſe 
laſt three ways are now in much requelt for drying pale 
and amber malts, becauſe their fire may be kept with 
more leiſure, and the malt more gradually and be tet 
_ But by many the hair cloth is reckoned the 
beſt. 

Malts »re dried with ſeveral ſorts of fuel; as the 
<oak, Welch coal, ſtraw, wood, and fern, &c. Bur 
the coak is reckoned by molt to exceed all others for 
making drink of the fineſt favour and pale colour, be- 
cauſe it ſends no ſmoke forth to hurt the malt with any 
offcalive tang, that wood, fern, and ſtraw are apt to do 
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in a lefſer or greater degree; but there is a difference 
even in What is called coak, the right ſort being large 

it-coal charred or burat in ſome meaſure to à cinder, 

till all the ſulphur is conſumed and evaporated, which is 
called choak ; and this, when it is truly made, is the 
beſt of all other fuels. But if there be but one cinder as 
dig as an egg. not thoroughly cured, the ſmoke of this 
one is capable of doing damage, which happens too often 
by the — ng or avarice of the choak-maker : There 
is another ſort, by ſome wrongly called choak, and 
rightly named culm or Welch-coal, from Swanzey in 
Pembrokeſhire, being of a hard ſtony ſubſtance, in {mall 
bits, reſembling a ſhinning coal, and will burn without 
ſmoke, and by its ſulphureous efluvia caſt a molt excei- 
lent whiteneſs on all the outward paris of the grainy bo- 
dy: In Devonſhire their marble or grey twe-ſtone is 
burnt into lime with the ſtrong fire that this culm makes, 
and both this and the chalked pit-coal afford a moderate 
and certain fre to all malt that is dried by it. Straw is 
the next ſweeteſt fuel; but wood and fern are the worſt. 

Some put a peck or more of peaſe, and malt them 
with five quarters of barley, to mellow the drink: 
Beans are uſed for the ſame purpoſe; but they do not 
come ſo ſoon, nor mix ſo conveniently with the malt, as 
Barley is not fit to make malt of till it is fully mel- 
lowed and ſweated in the mow, and the ſeaſon of the 
year is ready for it, without both which there can be no 
aſſurance of good malt. This untimely making of malt 
often occaſions bad ales and beers; for ſuch malt retain- 
ing ſome of its barley nature, or that the ſeaſon of the 
year is not cold enough to admit of its natural working 
on the floor, is not capable of producing a true mak, 
but will cauſe its drink to ſtink in the caſk inſtead of 
growing fit for uſe, as not having its genuine malt nature 
to curt and preſerve it, which all good malts contribute 
to as well as the hop. | 

Mellilet, a moſt ſinking weed that grows among bar- 
ley, if not thoroughly cleaned from it before malting. 
makes the drink ſo heady, that it is apt to intoxicate the 
unwary by drinking a ſmall quantity: Beſides, it gives a 
nauſcous flavour to the liquor. 


To know good from bad Matts. 


Fiss, break the malt-corn acroſs between the teeth, in 
the middle, or at both ends, ard it it taſteth mellow and 
ſweet, has a round body, breaks ſoft, is full of flour all 
its length, ſmells well, and has a thin (kn, then it is 

Secondly, take a glaſs near full of water, and 

t in fome = if it ſwims, it is right; but if any 

ks to the bottom, then it is not true malt, but ſtecly, 
and retains ſomewhat of its barley nature; this, however, 
is not an iafallible rule, becauſe, if acorn of malt is 
crack d. ſplit, or broke, it will then take the water and 
fink ; but an allowance may be given for ſuch incidents, 
and (till room enough to make à judgment. Thardly, 
malt that is truly made will not be hard and ſteely, but 
of” ſo mellow a nature, that, if forced againſt a dry 
hoard, it will mark, and caſt a white colour almoſt like 
chalk. Fourbly, cal: that is poyrightly made will be 


3 


NN 48 667 
part of it of a hard barley nature, aud weigh Keavier than 
that which is true malt. | 


Of the Nature and Uſe of Pale, Amber, and 
Brown Malts. 


Tus pale malt is the ſloweſt and flackeſt dried of any, 
and where it has had a lcifure fire, a ſufficient time al- 
lowed it on the kiln,” and à due care taken of it, the 
flour of the grain will remain in irs full quantity, and 
thereby produce a greater length of wort than the brown 
high-dried malt. It may be brewed either with ſpring or 
common well water, . 

The amber - coloured malt is that which is dried in a 
medium degree, between the pale and the brown, ard is 
very much in uſe, as being free of either extreme. Its 
colour is pleaſant, its taſte agreeable, and its nature 
wholeſome, which makes it be preferred by many as the 
belt of malis; this by ſome is brewed either with hard or 
ſoft waters, or a mixture of both. 

The browa malt is the ſooneſt and higheſt dried of any, 
even till it is fo hard, that it is difficult to bite ſome of 
its corns aſunder. This malt, by ſome, is thought to oc- 
caſion the grave) or (tone, and is by its ſteely nature leſs 
nouriſhing than the pale or amber mals, being very 
much impregnated with the hery particles of the kiln, 
and therefore its drink ſooner becomes ſharp and acid 
thin that made from the pale or amber forts, if they arg 
all fairly brewed ; For this reaſon the London brewers 
moſtly uſe the Thames or New River waters to brew 
this malt with, for the ſake of its ſoft nature, whereby 
it agrees with the harſh qualities of it bettet than any or 
the well or other hard forts, and makes a luſcious ale 
for a little while, and a but- beer, or porter, that will keep 
very well five or hu months; but after that time it ge- 
nerally grows (tale, notwithſtanding there be ten or Io 
buſhels allowed to the Rogſhead, and it be hopped ac- 
cordingly. 

Pale and amber malts dried with coak or culm, ob- 
tain a worc Clean, bright, pale colour, than if dried with 
any other fuel becauſe ther: is not ſmoak to darken and 
ſully their ſkies or buſks,. and give them an ill relich, 
which. thole malts have, more or leſs, that are dricd 
with ſtraw, wood, or fern, Cc. The coak or Welch 
coal alſo makes more true and compleat malt than any 
other fuel, becauſe its fire gives both a gentle and cer - 
tain beat, whereby the corns are in all. their parts gra - 
dually dried; and therefore of late theſe malts have 
gained fuch a reputation, that great quantities have been 
conſumed in molt parts of the nation for their whole · 
ſome nature and {weet fine talte, 

Next tv the coak-dried malt. the ſtraw dried is the 
ſweereſtand beſt taſted: This, it mult be acknowledged, 
is ſometimes well malted, where the barley, wheat, 
ſtraw, couveniencies, and the maker's ſkill, are good; 
but as the fire of the ſtraw is not ſo regular as the coak, 
the malt is attended with more uncertwnty in its making, 
becauſe it is dithculrt to Keep it ro a moderate and equal 
heat, and alſo expoſcy the malt io tome degree to the 
waſte of the ſmoak. © 

+ Brown malts are dried with ſtraw, wood, and fern, 
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Sc. the ſtraw dried is the beſt; the wood-ſort has a 


moſt ungrateful taſte, and few can bear it, but the ne- 


ceſſitous, and thoſe that are accuſtomed to its ſtrong. 


ſmoaky tang; yet it is much uſed in ſome of the weltern 
parts of England. 

The fern- dried malt is alſo attended with a rank diſ- 
agreeable taſte from the ſmoak of this vegetable. 


/ grinding Malts. 


Tuts Mieke well deſerves the notice of all brewers, 
for on it the goodneſs of our drink greatly depends; be- 


«cauſe, if it is ground too ſmall, the flour of the malt will 


be the eaſier ard more freely mixed with the water, and 
will cauſe the wort to run thick ; therefore the malt muſt 
be only juſt broke in the mill, to make it emit its ſpirit 
gradually, and incorporate its flour with the water in 
fluch a manner, that firſt a (tout beer, then an ale, and 
afterwards a ſmall beer may be had at one and the ſame 
brewing, and the wort run off fine and clear. to the laſt. 
Many are likewiſe ſo ſagacious as to grind their brown 
malt a fortnight before they uſe it, and keep it in a dry 
place, that it may become mellower, by loſing in a _ 
meaſure the fary of its harſh fiery particley, and its ſteely 
nature, Which this ſort of malt acquires on the kiln. 
However, this, as well as many other hard bodies, may 
be reduced by time and air into a more ſoluble, mellow, 
and (oft condition, and then it will imbibe the water, and 
give a natural- kind tinfture more freely, by which a 
greater quantity and ſtronger drink may be made than 
if it was uſed directly from the mill, and be much 
ſmoother and better taſted. But pale malts will be fir 
for uſe at a week's end, becauſe the leiſureneſs of their 
drying endows them with a ſoftneſs from the time they 
are taken off the kiln to the time they are brewed, and 


ſupplies in them what time and air mult do in the brown 


torts, This method of grinding malt ſo long before- 
hand cannot be ſo conveniently —ů— by ſome of the 
great brewers,” becauſe ſeveral of them brew two or three 
times a week; but now moſt of them grind their malts 
into the tun by the help of a long, deſcending, wooden 
ſpout ; and here they ſave the charge of emptying or un- 
caſing it out of the bin, and alſo the waſte of a great deal 
of the malt«flour, that is loſt when carried in baſkets, 
A ſteel hand-mill, will, by the help of only one wan, 
grind ſix or eight buſhels in an bour, and will laſt a fa- 
mily many years without hardening or cutting, There 
are ſome old faſhioned ſtone hand-mills in being, that 
ſome prefer- to the iron ones, becauſe they alledge that 
theſe break the corn's body, when the iron ones onl 
cut it in two, which occaſions the malt, ſo broke by the 
ſtones, to give the water a more-eaſy, free, and regular 
power to extract its virtue, than the cut-malt can that is 
more confined within its hull, Notwithſtanding, the iron 
ones are now moſtly in uſe, for their great diſpatch and 
long duration. In the country they frequently throw a 
ſack of malt on a ſtone or brick floor as foon as it is 
ground, and let it lie, giving it one turn, for a day or 
two, that the {tones or bricks may draw out the ſiery 

nality it received from the Liln, and give the drink a 
loft mild taſte, X 
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Of the Nature of ſeveral Waters, and their Uſe 
„in Brewing. ER 
WarTEk-Is a matter of great importance in brewing 
wholeſome fine malt-liquors, Now, the more ſimple and 
freer every water is from foreign particles, it is the bet - 
ter. A 
Spring - waters are in general liable to partake of thoſe 
minerals through which they paſs. At Uppingham in 
Rutland, their water is ſaid to come off an alum- rock, 
and fo tinges theit beer with its ſaline quality, that it is 
eaſily taſted at the firſt draught. But that which will 
lather with ſoap, or {oft water, that percolates through 
chalk, or a grey fire · ſtone, is generally accounted belt 7 
for chalk in this reſpect excells all other earths, becauie 
it communicates nothing unwholeſome to the waters, but 
abſorbs any minerals that may accompany the water 
that runs through them : For which reaſon they throw 
in great quantities of chalk into their wells at Aileſbury 
to ſoften their water, which, coming off à black land- 
ſtone, is ſo hard and ſharp, that it will often turn their 
beer ſour in a week's time; fo that in its original ſtare 
it is neither fit to walk nor brew with, but ſo long as the 
alcaline particles of the chalk hold good, they put it ta 
both uſes. bg 
River-water is leſs liable to be loaded with metallic, 
rifying, or ſaline particles, than the well or ſpring 
orts, eſpecially at ſome diſtance from the ſpring head, 
becauſe the rain-water mixes with and ſoftens it. But 
in running, it often collects groſs particles, from ouzy 
muddy mixtures, particularly near town, which make 
the beer ſubject to new fermentations, and grow foul up- 
on any alteration of the weather, as the Thames-water 
generally does; yet this, for its ſoftneſs, is much better 
than the hard fort ; however, both theſe waters are uſed 
by ſome brewers. But where river-water can be had clear 
in a dry time, when no great rain has lately fell out of 
rivulets, or rivers that have a gravelly, chalky, ſandy, 
or {tony bottom, free from the diſturbance of cattle, &c. 
and in good air, it may then juſtly claim the name of a 
molt excellent water for brewing, and will make a ſtrong- 
er drink with the ſame quantity of malt than any of the 
well waters; infomuch that that of the Thames has been 
proved to make as ſtrong beer with ſeven buſhels of malt, 
as well-water with eight; and ſo are all river-waters ia 
a proportionable degree, and, where they can be obtain- 
ed clean and pure, drink may be drawn fine in a few days 
after tunning. a 
Rain- water is very ſoft, of a moſt ſimple and pure na- 
ture, and the beſt diluter of any, eſpecially if received 
free from dirt and mortar that often mix with it as it 
runs off tiled roofs; this is very agreeable for brew- 
ing of ales that are not to be kept long, but for beers 
that are to remain ſome time in the caſks, it is not fo 
good, being apt to putrify the ſoonelt of any. 
Pond waters. This includes all ſtauding waters, chief- 
iy from rain, and are good or bad according to circum- 
ances; for where there is a clean bottom, and the wa- 
ter lies undiſturbed from the tread of cattle, or too ma- 
by filh, ja an open ſound air, iu @ large quantity, and 
where 


E 
where the ſun has free acceſs, it is then nearly as good 
as rain or river- waters. But where it is in a ſmall quan- 


rity, or full of fiſh "(eſpecially the ſling-tench) or is ſo 
diſturbed by cattle, as to force up mud and filth, it is 


then the moſt foul and diſagreeable of all others: So is 


it likewiſe in long dry ſeaſons, when our pond-waters are 
ſo low as to oblige us to ſtrain it through ſieves before 
we can ule it, to take out the ſmall red worms and o- 
ther corruptions that ſtagnant waters are ſubject to, 


The London Method of Brewing. 


Stout Butt-beer or Porter. 


Tuis is the ſtrongeſt porter that is brewed from brown 
malt, and often ſold for forty ſhillings the barrel, or ſix 
pounds the butt out of the wholeſale cellars : The - x 
(for it is ſix-pence forfeit in the London brewehouſe if 
the word water is named) in the copper deſigned for the 
firſt maſh, has a two-buſhel baſket, or more, of the molt 
hully malt thrown over it, to cover its top, and after- 
wards its boiling z this muſt be made very hot, almoſt 
ready to boil, yet not ſo as to bliſter, for then it will be 
in too high heat; but, as an indication of this, the foul 
part of the liquor will aſcend, and the malt ſwell up, and 
then it muſt be parted, looked into, and felt with the 
finger or back of the hand, and it the liquor be clear, 
and of ſuch heat as can be but juſt endured, it is 
then enough, and the ſtoker mult damp his fre as ſoon 
as poſſible, by throwing in a good parcel of freſh coals, 
and ſhutting his iron vent-doors; immediately on this, 
they let as much cold liquor or water run into the copper 
as will make it all of a heat, ſomewhat more than 
blood-warm ; this they pump over, or let it paſs by a 
cock into an upright wooden ſquare ſpout or trunk, and 
it directly riſes through the holes of a falſe bottom into 
the malt, which is worked by ſeveral men with oars for 
about half an hour, and is called the firlt and (tiff maſh : 
While this is doing, there is more liquor heating in the 
copper, that mult not be let into the maſh- tun till it is 
very ſharp, almoſt ready to boil; with this they maſh again. 
then cover it with ſeveral baſkets of malt, and let it ſtand 
an hour before it runs into the under back, which, when 
boiled an hour and a half with a good quantity of hops, 
makes this (tout, The next is maſhed with a cooler li- 
quor, then a ſharper, and the next blood-warm or quite 
cold; by which — degrees of heat, a quantity of 
{mall beer is made after the tour, 

To make Porter, or Butt-beer, to have a fine Tang. 
Tuts, of late, has been improved two ways: Firſt, 
by mixing two buſhe!s of pale malt with fix of brown, 
which will preſerve butt beer in a mellow condition, and 
cauſe it to have a pleaſant ſweer flavour: And, ſecond- 
ly, further to improve and render it more palatable, they 
boil it two hours and a half, and work it two days as 
cold as poſſible in the tun; at laſt, they tir it, and put 
a good handful of common falt into the quantity of a 
butt: Then, when the yealt has had one riſing more, 
they tun it. 
. Streng Brown Ale, called Stitch. 

Mos v of this is the firſt running of che malt, but yet 
Vor. I, Numb. 28. 3 
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of a longer length than is drawn from the ſtout; it has 
but few hops boiled in it, and is fold for eight - pence p-r 
gallon at the brew-houſe out of the tun, and is generally 
made to amend the common brown ale with, on particu- 
lar occaſions, 


Common Brewn Ale ard Starting-beer, 


Tus v take the liquors from the brown ale as for the 
ſtout, but draw a greater quantity from the malt than 
for ſtout or ſtitch; and after the ſtiff and ſecond math, 
they cap the goods with freth malt, to keep in the ſpirir, 
and boil it an hour; after this, ſmall beer is made of the 
ſame. goods, Thus alſo the common brown ſtarting butt - 
beer or porter is brewed, only boiled with more hops 
an hour and a half, and worked cooler and longer than 
the brown ale, and a ſhorter length drawn from the malt. 
But it is cuſtomary after the brown ale, or when a quan- 
tity of ſmall beer is wanted, or is to be brewed- better 
than ordinary, to put ſo much freſh malt on the goods ay 
will anſwer that purpoſe. 


Pale and Amber Ales and Beer. 


As the brown malts are brewed with river, theſ::arc 
brewed with well or ſpring-liqgors. The liquors are by 
ſome taken fharper for pale than brown malts, and, after 
the firſt ſcalding liquor is put over, ſome lower the reſt 
by degrees, to the laſt, which is quite cold, for their 
ſmall beer; and for butt-beers, there is no other ditfe- 
rence than the addition of more hops, and bottiag, and 
the method of working. 


Entire Guile Small Beer, 


On the firlt liquor they throw ſome hully malt, to 
ſhew the break ot it, and when it is very tharp, they lot 
ip ſome cold liquor, and run it into the tun milk-warm; 
this is maſhed with thirty or forty pulls of the bar, and 
let ſtand till the ſecoad liquor is ready, which muſt be 
almoſt ſclalding hot to the back of the hand; then run 
it by the cock into the tun, maſh it up, and let it ſtand 
an hour before it is ſpent off into the under -back: Thot 
two pieces of liquor will make one copper of the hit 
wort, without putting any freſh malt on the goods; the 
next liquor to be bluod-warm, the next tharp, and the 
next cool or cold; for the general way in great brew- 
houſes is, to let a cool liquor precede a ſharp one, be- 
cauſe it gradually opens the pores of the malt and goods, 
— prepares the way for the hotter liquor that is to ſol- 
ow. 


The ſereral Lengths or Duantitier of Drinks that bave 
been made frem Malt, and their ſeveral Prices, as 
they have been ſold at a common Brew-houſe. 


Fox ſtout-beer, is commonly drawn one barrel off a 
EW of malt, and fold for thirty ſhillings per barrel 
rom the tun. For ſtitch or ſtrong brown ale, one bar- 
rel and @ frkin, at one and twenty ſhillings and four 
pence per barrel from the tun. For common brown 
ale, one barrel and a half, or more, at ſixteen ſhilliags 
per bartel, that holds thirty-rwo Englich gallons from 
the tun, For entire ſmall beer, five of fix bag els off a 
quarter, at ſeven or eight ſhillings per barrel from the 
tun, For pale and amber ale, one barrel and à firkin, 
at one thiſling per gallon, from the tu. | 
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A Method prattiſed by a Viddualler, for Brewing Ale 
or October Beer, from Nettingham. 

His copper holds twenty-four gallons, and the maſh- 
tub has room enough for four or more buſhels of malt. 
The firſt full copper of boiling water he puts into the 
maſh · tub, there to lie a quarter of an hour, till the 
ſteam is ſo far ſpent that he can fee his face in it; or, as 
ſoon as the hot water is put in, throws a pail or two of 
cold water into it, which will bring it at once into a tem- 
per; then he lets three buſhels of malt be run leiſurely 
into it, and ſtirred or maſhed all the while, but as little 
as can be, or no more than juſt to keep the malt from 
clottiog or balling ; when that is done, he puts one 
buſhel of dry malt at the top, to keep in the vapour or 
ſpirit, and fo lets it ſtand covered two hours, d till the 
next copper-full of water is boiling hot, which he lades 
over the malt or goods three hand-bowls full at a 
time, that are to run off at the cock or tap by a very 
ſmall ſtream before more is put on, which again muſt be 
returned into the maſh-tub til] it comes off exceeding 
ſine; for, unlefs the wort is clear when it goes into the 
copper, there are little hopes it will be ſo in the barrel; 
which leiſure way obliges him to be fixteen heurs in 
brewing theſe four buſhels of malt. Now between the 
ladings-over he puts cold warer into the copper to be 
boiling hot, while the other is running off; by this means 
his copper is kept up near full, and the cock ſpending to 
the end of brewing his ale or ſmall beer, of which oaly 
twenty-one gallons muſt be ſaved of the firſt wort that is 
reſerved in a tab, wherein four ounces of hops are put, 
and then it is to be ſet by. For the ſecond wort we 
will ſuppoſe there are twenty gallons of water in the 
copper boiting hot, that mult be all laded over in the 
fame manner as the former was, but no cold water need 
here be mixed ; when half of this is run out into a tub, 
it mult be directly put into the copper with half of the 
firſt wort, (trained through the brewing-ſieve as it lies on a 
ſmall wooden looſe frame over the copper, to keep back 
thoſe hops that were ſirſt put in ro preſerve it, which is 
to make the firlt copper twenty-one gallons; then, upon 
its beginning to boil, he puts in a pound of _— in one 

or two canvas or other coarſe linen bags, ſomewhat 
larger than will juſt contain the hops, that an allowance 
may be given for their ſwell; this he boils away very 
briſkly for half an hour, when he takes the hops out and 
continues boiling the wort by ixfelf till it breaks into = 
ticles a lirtle ragged, and then it is enough, and mult be 
diſperſed into the cookag-tubs very thin: Then put the 
remainder of the firſt and ſecond wort together, and boil 
that the fame time, in the ſame manner, and with the 
tame quantity of freſh hope, as the firſt was, The reſt 
of the third or ſmall-beer wort will be about fifteen or 
twenty gallons more or lefs, which he mixes directly 
with ſome cold water to 4 tree of exciſe, and puts 
it into the copper as the ſirſt liquor to begin a ſecond 
brewing of ale, with another ſour buſhels of malt as he 
did before, and fo on for ſeveral days together if neceſ- 
fary ; and, at laſt there may be ſome ſma!l-bzer made. 


The Nature and Uſe of the Hop. 
Tas vegetable was formerly thought to be an un- 
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wholeſome ingredient. Indeed, when the hop, in a dear 
time, is adulterated with water, in which aloes, O.. 
have been infuſed, in order to make the old hops recover 
their bitterneſs, and ſeem new, then they are to be look- 
ed on as unwholeſome ; but the pure new hop, when 
progeny managed, has no hurtful qualities. But if the 

ops are boiled in ſtrong or ſmall worts beyond their ſine 
and pure nature, the liquor ſuffers, and will be tanged 
with a noxious taſte, both ungrateful and uawholeſome , 
to the ſtomach; and, if boiled to a very great exceſs, 
they will be apt to cauſe reachings. It is for theſe rea- 
ſons that we adviſe the boiling two parcels of freſh hops 
in each copper of ale-wort; and, if there were three for 
keeping beer, it would be ſo much the better for the 
talte, health of body, and longer preſervation of the 
beer in a ſound ſmooth condition, For this purpoſe, 
ſome make a bag, like a pillowber, and boil the hops 
in it half an hour; then take them out, and put in an- 
other bag of the like quantity of freſh hops, and boil 
them half an hour more; by which means there is an 
opportunity of boiling both wort and hops a due time, 
ſaving the trouble of {training them through a ſieve, and 
ſecuring the ſeeds of the hops at the ſame time from 
mixing with the drink; afterwards they boil the ſame 
bags in the ſmall beer, till the ſubſtance of it is got 
out; but obſerve that the bags be made larger than 
what would juſt contain the hops, otherwiſe it will be 
difficult to boil out their ſubſtance. Ir is true, that 
here is a 1 increaſed by the conſumption of a great- 
er quantity of hops than uſual; but then how greatly 
will on anſwer the defired end of enjoying fine-pala- 
red wholeſome drink, that, in a cheap time, will not a- 
mount to much, if bought at the beſt hand; and, if we 
conſider their after-uſe and benefit in ſmall beer, there is 
not any lofs at all in their quantity: But, where it can 
be afforded, the very ſmall beer would be much impro- 
ved if freſh hops were alſo ſhifted in the boiling of this 
as well as the ſtronger worts. Hence may appear the 
hardſhips that many are under of being — to 
drink of thoſe brewers malt · liquors, who, out of ava- 
rice, boil their hops to the laſt, that they may not loſe 
any of their quinteſſence. 

After the wort is cooled and put into the working - vat 
or tub, ſome throw freſh hops into it, and work them 
with the yeaſt, at the ſame time reſerving a few gallons 
of raw wort to waſh the yeaſt through a ſieve to keep 
back the hop, This is a goad way where enough of hops 
have not been ſufficiently boiled' in the wort, or to pre- 
ſerve it in the cookers where it is laid chick. 

When hops are dear, many uſe the ſeeds of worm- 
wood inſtead of them: Others uſe the daucus or wild- 
carrot ſeed that grows in our common fields, which many 
of the poor people gather and dry in their houſes, for the 

urpoſe of ſelling them to the brewers : Others uſe hore- 
— which indeed is a fine bitter, and grows on ſe- 
veral of our commons. 

Hops have a fine grateful bitter, which makes the 
drink eaſy of digeſtion; they alſo keep it from rungin 
into ſuch coheſions as would make it ropy, vapid, — 
ſour ; and therefore are not only of great uſe in boiled, 
but in raw worts, to preſerve them ſouod till they can be 


put 
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put into the copper, and afterwards in the tun, while the 
drink is working. 

Here then it muſt be obſerved, that the earthy part of 
the hop is the cauſe of that rough, harſh, unpleaſant 
raſte which accompany both ales and beers that have the 
hops ſo long boiled in them, as to tiocture their worty 
with their miſchievous effects; for, notwithſtanding the 
malt be ever ſo good, the hops, if boiled too long in 
them, will be ſo predominant as to cauſe a bad taſte. 


Of. boiling Malt-liquors. 


ALTHOUGH it has been formerly ſaid, that an hour 
and a half is requiſite for boiling of October beer, and 
an hour for ales and ſmall beer; yet it is to be obſerved, 
that an exact time is not altogether a certain rule in this 
caſe; for, when looſe hops are boiled in the wort ſo long 
till they all fink, their feeds will ariſe and fall down 
again; the wort alſo will be curdled, and broken into 
ſmall particles if examined in a hand-bowl, but after- 
wards into larger, as big as great pins heads, and will 
appear clean and fine at the top. This is fo much a rule 
with ſome, that they regard not time, but this ſign, to 
ſhew when the wort is boiled enough; and this will hap- 

ſooner or later, according to the nature of the bar- 
bows and its being well malted; for, if it comes off 
chalks or gravels, it geterally has the good property of 
dreaking or curdling — but, if off tough cla ys, then 
it is longer, which, by ſome perſons, is not a little va- 
lued, becauſe it faves time in boiling, and conſequently 
the conſumption of the wort. 

It is alſo to be obſerved, that pale malt-worts will not 
break fo ſoon in the copper as the brown ſorts; but, 
when either of their worts boil, it ſhould be to the E 
poſe, for then they will break ſooner, and waſte leſa, 
than if they are kept ſimmering, and will likewiſe work 
more kindly in the tun, drink ſmoother, and keep longer. 

Now all malt-worts may be ſpoiled by too little or too 
much boiling : If roo little, then the drink will always 
taſte raw, mawkiſh, and be unwholeſome in the ſtomach, 
where, inſtead of helping to dilute and digeſt our food, 
it will cauſe obſtructions. cholics, head-achs, and other 
diſeaſes : Beſides, all ſuch under-boiled drinks are cer- 
tainly expoſed to ſtaleneſs and ſourneſs, much ſooner 
than thoſe that have had their full time in the copper. 
And if they are boiled too long, they will then thicken 
and not come out of the nada 4 and in a right condi- 
tion. which will cauſe it never to be right clear in the 
barrel, 

But to be more particular, no ale-worts, boiled leſs 
than an bour, can be good; becauſe, in an hour's time, 
they cannot acquire a thickneſs of body any ways detri- 
mental to them; and, in leſs than an hour, the ramous 
viſcid parts of the ale cannot be ſuſſiciently broke and di- 
vided, ſo as to prevent its running into coheſions, ropi - 
neſs, and ſourneſs; becauſe in ales there ate not hops 
enough allowed to do this, which good boiling muſt in a 
great meaſure ſupply, or elſe ſuch drink can never be 

ood ; for then its coheſive parts being not thocoughl 
Cocks and comminuted by time and boiling, remaia bar 
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and in a good meaſure indigeſtible in the ſtemach: How 
ignorant then are thoſe people, who, in tippling of ſuch li- 
quor, can praiſe it for excellent good ale, only becauſc its 
taſte is ſweetiſh, (which is the nature of ſuch raw drinks), 
believing it to be the pure effe& of the genuine malt, and 
not perceiving the brewer's avarice and cunning, to ſave 
the conſumprion of his wort by ſhortneſs of bailing, cho 
to the great prejudice of the drinker's health ? 

In boiling, both time and the curdling or breaking of 
the wort ſhould be conſulted; for if a perſon was to boi 
the wort an hour, and then take it out of the copper be- 
fore it was rightly broke, it wquld be wrong manage- 
ment, and the drink would not be fine and wholeſome ; 
and if it ſhould boil an hour and a half, or two hours, 
without regarding when its particles are in a right order, 
then it may be too thick; ſo that due care mult be had 
to the two extremes, to obtain it in its due order; 
therefor2, in October and keeping beers, an hour and a 

uarter's good boiling is commonly ſufficient to have a 
thorough cured drink ; for generally in that time it will 
break and boil enough; becauſe in this there is a double 
ſecurity dy length of boiling, and a quantity of hops 
ſhifted ; but in the new way there is only a fingle one, 
and that is by a double or treble allowance of freſh hops 
boiled only half an hour in the wort; and for this prac- 
tice a oe is aſſigned, that the hops, being endowed 
with diſcutient apertive qualities, will, by them and 
their great quantity, ſupply the defe&t of underboil- 
ing the wort; and that a farther conveniency is here 
enjoyed by having only the fine, wholeſome, i!rong, 
floury, ſpirituous parts of the hop in the drink, exclu- 
five of the phlegmetic, earthy parts which would be 
extracted, if the hops were to be boiled above half an 
hour; and therefore there are many now that are ſo at- 
tached to this new method, that they will not brew ale 
or beer any other way, thinking, that if hops are boiled 
above thirty minutes, the wort will exhibit fome of thei: 
bad qual ties. | 

The allowance of hops for ale or beer cannot be ex- 
actly adjuſted without coming to particulars, becauſe the 
proportion ſhould be according to the nature and quality 
of the malt, the ſeaſon of the year it is brewed in, and 
the length of time it is to be kept. 
© For ſtrong brown ale brewed in any of the winter- 
months, and boiled an hour, one pound is but barely 
ſufficient for a hogſhead, if it be tapped in three weeks 
or a month. | 
If for pale ale brewed at that time, and for that age, 
one Prod and a quarter of hops; bur if theſe ales arc 
brewed in any of the ſummer months, there ſhould be 
more hops allowed. 

For October or March brown beer, a hogſhead made 
from eleven buſkels of malt boiled an hour and a quarter, 
to be kept nine months, three pounds and a half ought to 
be boiled in ſuch drink at the leaſt, 

For October or March pale beer, made from fourteen 
buſhels, boiled an bour and a quarter, and kept twelve 
months, fix pounds ought to be allowed to a hogſhead of 
ſuch drink, and more if the hops are ſhifted in two 
bags, and leſs time given the wort to boil. 47 


8 E 


Of Foxing or Tainting Malt-Liquors. 
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Foxtxg is a misfortune, or rather a diſeaſe, in malt - 
drinks, occaſioned by divers means, as the naſtineſs of 
the utznlils, putting the worts too thick together in the 
hacks or coolers, brewing too often and ſoon one after 
another, and ſometimes by bad malts and waters, and 
the liquors taken in wrong heats, being of ſuch perni- 
cious conſequence to the great brewer in particular, that 
he ſometimes cannot recover and bring his matters into a 
right order again in leſs than a week or two, and is fo 
hateful to him in its very, name, that it is a general law 
among them to make all ſervants that name the word 
Fox or Foxing in the brew-houle to pay fix-pence, which 
obliges them to call it Reynard; tor, when once the 
drink is tainted, it may be ſmelt at ſome diſtance ſome- 
what like a Fox : Ir chiefly happens in hot weather, and 
cauſes the beer and ale ſo tainted to acquire a fulſome 
ſickiſh taſte, that will, if it is received in a great degree, 
become ropy like treacle, and in fome ſhort time turn 
ſour. 

And here we ſhall mention the great value of the hop 
in preventing and curing the fox in malt-liquors. When 
the wort is run into the tub out of the maſhing- vat, it is 
a very good way to throw ſome hops directly into it be 
fore it is put into the copper, and they will ſecure it a- 
gainſt ſourneſs and ropineſs, that are the two effects of 
foxed worts or drinks, and arc of ſuch power in this 
reſpect, that raw worts may be kept ſome time, even in 
hot weather, before they are boiled, and which 1s ne- 
ceſſary where there is a large quantity of malt uſed to a 
little copper; but it is certain that the 9 worts 


like wiſe, if a perſon has fewer tubs than are wanted, 
and he is apprehenſive bis worts will be foxed by too 
thick lying in the coolers or,werking tubs, then it will 
be a ſate way to pat ſome freſh hops into ſuch tubs, and 
work them with the yealt, or, in caſe the drink is alrea- 
dy foxed in the vat or tun, new hops ſhould be put in 
and worked with it, and they will greatly fetch it again 
into a right order; but then ſuch drink ſhould be care- 
fully taken clear off from its groſs naſty lee, which be- 
ing moſtly tainted, would-otherwiſe he in the barrel, cor- 
rupt, and make it worſe, 

Some ſift quick-lime into foxed drinks while they are 
working in the tun or vat, that its fire and ſalt may 
break the coheſions of the beer or ale, and burn away 
the ſtench that the corruption would always cauſe ; but 
then ſuch drink ſhould by a peg at the bottom of the 
vat be drawn off as fine as poſhble, and the dregs left 
- behind, 


Of fermenting and working of Beers and Ales. 


ThovGH a ſmall quantity of yeaſt be neceſſary to 
ferment and fine the wort; yet it is in itſelf of a poiſon- 
ous nature, and if beat into the wort too often or in too 
large a quantity, by its ſtupifying and narcotic quality, 
it makes the liquor fo heady, that five buſhels of malt 
may be equal in ſtrength to fix. But liquor made in 
this manner is extremely unwholſome, 


will keep longer with hops than the ſmaller forts: So 


I N G. 

It is alledged indeed, that beating the yeaſt into wort 
gives it a fine reliſh, or it makes the ale bite of the yeaſt ; 
but the true reaſon is, to further its ſale, on account of 
its intoxicating quality. But ſome people are ſo fond of 
white thick ale, that they often kill themſelves by drink- 
ing it; nor is their humour much different as to the com- 
mon brewers brown ale, who, when the cuſtomer wants 
a hogſhead, they put in immediately a handful of ſalt, 
and another of flour, and ſo bring it up; this is no ſoon- 
er on the ſtilling than it is tapped, that it may carry a 
froth on the top of the pot, otherwiſe they deſpiſe it. 
See ChHemiSTRY, Of fermentation, 


Of working and ſermenting London Steut Beer and Ale. 
Tus yeaſt is at once put into the tun to work the 
ſtout-beer and ale with; by this means, and the ſhortneſs 
of time we have to ferment our ſtrong drinks, we can- 
not make reſerves of cold worts to mix with and check 
the too forward working of thoſe liquors. The ſtrong 
beer brewed for keeping is ſuſfered to be blood-warm in 
the winter, when the yeaſt is put into it, that it may 
gradually work two nights and à day at leaſt, for this 
will not admit of ſuch a haſty operation as the common 
brown ale, becauſe, if it is worked too warm and haſty, 
ſuch heer will not keep near fo long as that fermented 
cooler, The brown ale has, indeed, its yeaſt put intu 
it in the evening very , warm, becauſe it is often carried 
away the very next morning. The pale or amber ales 
are often kept near it, not quite a week under termen- 
tation, for the better incorporating the yeaſt with the 
wort, 


Of forwarding and retarding the Fermentation of Malt- 
- liguerz. 1 

In caſe beer or ale is backward in working, it is cu- 
ſtomary to caſt ſome flour out of the duſting- box, or 
with the hand, over the top of the drink, which will be- 
come à ſort of cruſt or cover to help to keep the cold 
out: Others put in one or two ounces of powdered gin- 
ger, which heats the wort and brings it forward: Others 
take a gallon ſtone-bottle and fill ir with boiling water, 
which, being well corked, is put into the working tub, 
where it communicates a gradual heat for ſome time, 
and forwards the fermentation : Others reſerve ſome raw 
wort, which they heat and mix with the re{t ; but then 
care mult be taken, that the pot in which it is heated 
has no manner of greaſe about it, leſt it ſhould impede, 
inſtead of promoting the working; but, for,retarding and 
keeping back any drink that is too much heated in work- 
ing, the cold raw wort is the molt proper of any thing 
to check it; though ſome are known to put one or mote 
pewter diſhes into it for that purpoſe; or, it may be 
broke into ſeveral other tubs, where, by its ſhallow ly- 
ing, its fury will be abated. Others again, to make 
drink work that is backward, will rake the whites of 
two eggs, and beat them up with half a quartern of good 
brandy, and put it either into the working-vat, or into 
the caſk, which will quickly bring it forward, if a 
warm cloth is put over the bung. Others tie up bran 
in a coarſe thin cloth, and put it into the vat, where, 
by irs ſpongy nature, it abſorbs a quantity of the drink, 
and breeds a heat to forward its working. 


Some 


MR. 


Some brewers take off all the top-yeaſt firſt, and the, 
by a peg near the bottom of the working-tub, draw off 
the beer or ale, ſo that the dregs are by this means left 
behind, This is very right, in ales that are to be drank 
ſoon; but in beers, that are to he nine or twelve montks 
in a butt or other caſle, there certainly will be wanted 
ſome cet or ſediments for the beer to feed on, elſe it 
mult conſequently grow hungry, ſharp, and eager; and 
therefore, if its own top or bottom are not put into a 
caſk with the beer, ſome other artificial compoſition, or 
lee, ſhould ſupply its place, that is wholeſomer, and 
will better feed with ſuch drink, than its own natural 
ſettlement; and therefore, there are here inſerted ſeveral 
receipts for anſweriog this end. 


Of artificial Lees for Stout or Stale Beer to 
feed on. 


Tuts article is of very great importance in the cu- 
ring of our malt-liquors, The general misfortune of 
the porter or keeping-beers drinking hard and harſh, is 
partly owing to the naſty foul feces that lie at the bot- 
tom of the caſk, compounded of the ſediments of malt, 
hops, and yeaſt, Wheat is, by many, put into ſuch beer 
to feed and preſerve it, as being reckoned a ſubſtantial 
alcali; however, it has been proved, that ſuch wheat in 
about three years time has eat into the very wood of the 
caſk, Others hang a bag of wheat in the veſſel, that it 
may not touch the bottom; but, in both caſes, the 
wheat is diſcovered to abſorb and collect the acid quali- 
tics of the beer, yeaſt, and hop. Hence it is, that ſuch 
whole wheat is loaded with the qualities of the unwhole- 
ſome ſettlements or grounds of the beer, and becomes of 
ſuch a corroding nature, as to do miſchief; and, for 
that reaſon, ſome hang a bag of the flour of malted oats, 
wheat, peaſe, or beans, in the veſſels of beer, as being 
of a lighter and mellower body than the whole wheat or 
its flour, and more natural to the liquor: But whether 
it be raw wheat or malted, it is ſuppoſed, after this re- 
ceptacle has emitted its alcalous properties to the beer, 
and taken in all it can of the acid qualities thereof, that 
fuch beer will in time prey upon that again, and ſo com- 
municate its pernicious qualities to the liquor, 


Compefition for feeding Porter or Keeping-Beers. 

Tax a quart of French brandy, or as much of En- 
gliſh, that is free from any burnt tang, or other il] taſte, 
and is full proof; to this put as much wheat or bean- 
flour as will knead it into dough, put it in long pieces 
into the bung-hole, as ſoon as the 8X has done work- 
ing, or afterwards, and let ir gently fall piece by piece 
to the bottom of the butt ; this will maintain the drink 
in a mellow freſhneſs, keep (taleneſs off for ſome time, 
and cauſe it to be the (tronger as it grows aged. 

Another. 

Taxt one pound of treacle, or honey, one pound of 
the powder of dried oyſter-ſhells, or fat chalk, mix them 
well, and pur it into a butt, as Won as it has done work- 
ing, or ſome time after, and bung it well; this will both 
fine and preſerve the beer in a ſoft, ſmooth condition for 
a great while, 

Vor. I. No. 29. 3 
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Anather. 


Tax a peck of egp-ſhells, and dry them ta an oven, 
break and mix them with two pounds of fat chalk, and 
mix them with water wherein four pounds of coarſe ſu- 
gar have been boiled, aud put it into the butt as afore- 
aid, 

To fins and preſerve Beers and Ales, by boiling Vi- 
gredient in the Wort. 


Is each barrel-copper of wort, put in two quarts of 
whole wheat as ſoon as poſlible, that it may ſoak before 
it boils ; then (train it through a ſieve, and put the wort 
in cooliog-tubs : Thus there will be exiracted a gluey 
conſiſtence, which, being incorporated with the wort by 
boiling, gives it a more thick and ponderous body, and, 
when in the calk, ſoon makes a ſediment or lee, as the 
wort is more or leſs loaded with the weighty particles of 
this ſizyÿ body; but if the wheat were firſt parched, or 
baked in an, oven, it would do better, as being rather 
too raw as it comes from the ear. | 


To ſtep the Fret in Malt-liguors, 


Taxet a quart of black cherry-brandy, and pour it in 

at the bung-hole of the hogſhead, and ſtop it cloſe. 
To reeover deadiſh Beer. 

Wus (ſtrong drink grows flat, by the loſs of its {pi- 
rits, take four or five galluns out of a hogſhead, and 
boil it with five pounds of honey, ſkim it, and, when 
cold, put it to the teſt, and (top it up cloſe : This will 
make it pleaſant, quick, and (troug. 


To make ftale Beer drink new. 


Taxt the herb horehound, ſtamp it and ſtrain it, 
then put a ſpoonful of the juice (which is an extreme 
good pectoral) to a pitcher full of beer, let it fhand-co- 
vered about two hours, and drink it, 

To fine Malt-liguors. 

Taxe a pint of water, half an ounce of unſlacked 
lime, mix them well together; let it ſtand three hours, 
and the lime will ſettle to the bottom, and the Water 
be as clear as glaſs; pour the water from the ſediment, 
and put it into your ale or beer; mix it with half aq 
ounce of ifing-glaſs, firſt cut ſmall and boiled; and in 
five hours time, or leſs, the beer in the barrel will ſeutle 
aud be clear. 
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Receipt for making Balls for fining, feeding, pre- 
ſerving, reliſhing, and colouring Malt Drinks, 
IWines, and Cyders. 

Brown Balls. 
ALAanasTER, or marble calcined into a powder, two 
pounds. Oyſter-ſhells, a little calcined and freed from 


their brown or dirt-coloured out ide, one pound, 
Pure fat chalk, well dried, one pound, Horſe- bean 
flour, firſt freed from the hulls, one pound. Red ſaun- 


ders, four ounces, Grains of paradiſe, halt an ounce. 
Florentine orrice-root, half an ounce, Cortander-feed, 
a _—_ of an ounce. Cloves, in number fix. Hops, 
ha 


fan ounce. The belt. ſtaple inciſed thog-gla's, to 
ounces, The brit runnings of the moloſſes, or treacle, 
two pounds, 
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Pale Balli, 


Anz made in the ſame manner, and with the like 
> 159428 of every thing, except a pound or two of fine 
ugar made into a ſyrup, inſtead of the moloſſes, and o- 
matting the ſaunders. 
VV. B. The powders are to be pretty fine, and the 
balls dried very gradually without heat for the firſt three 
or four days upon brown paper laid over a large ſieve 
bottom, and turned often, Afterwards they may be put 
into the ſun, or at a proper diſtance from the fire, in or- 
der to dry them thoroughly; and the quantity of the 
hops may be augmented, or wholly omitted, at diſcre- 
tion, according as the liquor 41 e 

Fut as much water to your glaſs as will juſt cover it, 


in order to open its body, letting it ſtand ſo twelve 


hours; then add the following intufion to it, and gra- 
dually diſſolve the whole over a gentle fire. 
ftrain it off hot among ſome of the powder, adding the 
rel by a little at a time, with ſome of the treacle or ſy- 
rup likewile alternately, till you beat the whole into a 
{tif ma's, our of which form balls weighing four oun- 
ces each, | 

The inſuſiun. Pour a pint of boiling water upon the 
coriander-{ced, and cloves bruiſed, and the hops well 
rubbed. Cover them cloſe, and let it ſtand twelve 
hours, then (train for the uſe aforeſaid. 

The number of balls for each c1ſk.—Powder one of 
the balls and put it into a pin or half a firkin; into a 
brkin, two; into a kilderkin, three; into a barrel, fix; 
and ſo on in proportion as the caſk is larger or leſſec, 
ſtirring them well in; and, if the liquor has age cnvugh, 
ſo that it will bear racking, it ſnould be firlt ferved to, 
and then they will anſwer mach better. 


Of the Cellar or Repoſitory ſor keeping Beers 
: and Ales. 


Ir is certain, that the weather has not only a power 
or milacnce in brewing, but allo after the drink is in the 
barrel, hogſhead, or butt, in cellars, or other places, 
which is otten the cauſe of forwarding or retardiag the 
ſineneſs of malt-liquors; for if we brew in cold weather, 
and the drink is to (land in a cellar of clay, or where 
iprings rife, or waters lic or paſs through ſuch a place, 
theſe will check the due courte of the drink, chill, flat, 
deaden, and hinder it from becoming fine, So likewiſe, if 
beer or ale is brewed in hut weather, and put into chalky, 
pravelly, or ſandy cellars, aud eſpecially if the windows 
open to the ſouth, {outh-ealt, or ſouth-weſt, then it is 
very likely it will not keep long. but be muddy and ſtale: 
Theretore, to keep beer in ſuch a cellar, it ſhould be 
brewed in Octobee, that the drink may have time to cure 
iefelf before the hot weather comes on; but, in wertith 
or damp cellars, it is beſt to brew in March, that the 
drink may have time to fine and ſettle before the winter 
weather is advanced, Now, cellars ſhould have double 
or treble doors, that the outer one may be ſhut before 
the inner one is pence, to keep the air out, If a cellar 
be kept dry, and have double doors, it is reckoned 
warm in winter, and cool in ſummer. But the beſt of 


cellars are thought to be. thole in chalks, gravels, or 


ä 
ſands; and particularly in chalks, which are of a drying 
2 more than any other, and conſequently diſſipate 
amps; which contributes much to the gook keeping of 
the drink, for all damp cellars are prejudicial to the pre- 
ſervation of beers and ales, and ſooner bring on the ror- 


Then 


N 6. 


ting of the caſks and hoops than the dry ones. Beſides, 
in ſuch incloſed cellars and temperate air, the beers and 
ales ripen more kindly, are better digeſted and ſoftened, 
and drink ſmoother : But, when the temperature of the 
air in the cellar is unequal, the drink ſoon grows (tale. 
Though malt-liquor be truly brewed, yet it is often ſpoil- 
ed in a bad cellar, that occaſions ſuch alternate ferment- 
ations as to make it thick and ſour, though it ſometimes 
happens that after ſuch changes it fines itſelf again, 
To prevent theſe commotions of the beer, ſome brew their 
pale malt in March, and their brown in October ; be- 
cauſe the pale malt, having not ſo many fiery particles in 
it as the brown, (ſtands more in need of the ſummer's 
weather to ripen it, while the brown ſort, being more 
hard and dry, is better able to defend itſelf againſt the 
winter*colds that will help to ſmooth its harſh particles; 
yet, when they happen to be too violent, horſe dung 
2 be laid to the windows as a fortification againſt 
them. 

Some are of opinion, that October is the beſt of all o- 
ther months to brew any ſort of malt in, by reaſon there 
are ſo many cold montks directly following, that will di- 
geit the drink and make it much excel that brewed in 
March, becauſe ſuch beer will not want that care and 
watching, as that brewed in March abſolutely requires, 
by often taking out and putting in the vent-peg on change 
of weather; and, it it is always left out, then it dead- 
ens and palls the drink; yet, if due care is not taken 
in this relpeét, a thunder or ſtormy night may marr all, 
by making the drink ferment and burit che caſk ; for 
which reaſon, as iron hoops are moſt in faſhion at this 
time, they are certainly the greateſt ſecurity to the fafe- 
ty of the drink thus expoſed; and next to them is the 
cheſnut-hoop ; both which will endure à ſhorter or longer 
time, as the cellar is more or leſs dry, and according to the 
management attending them : The iron hoops generally 
begin to rult firſt at the edges, and therefore ſhould be 
rubbed off, and be kept from wet as much as poſlible, 


Of Cleaning and Sweetening of Cab. 


Ix caſe your caſk is a butt, then with cold water rinſe 
out the lees clean, and have ready boiling or very hot 
water, which put in, and, with a long ſtale and a little 
birch faitened to its end, {crub the bottom as well as you 
can: At the ſame time let there be provided another 
ſhorter bruom of about a foot and a half long, that with 
one hand may be ſo employed in the upper and other 
parts as to clean the caſk well: So in a hogſhead, or 
other ſmaller veſſel, the one-handed ſhort broom may be 
uſcd with water, or with water, ſand, or aihes, and be 
effeually cleaned ; the outſide of the caſk about the 
bung-hole ſhould be well waſhed, Jeft the yealt, as it 
works over, carry ſome of its filth with it. | 

But, to ſwecten a bertel, kilderkin, firkin, or pin, in 


the great brewhoules, they put them over the copper- 
bole 
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hole for a night together, that the ſteam of the boiling 
water or wort may penetrate into the wood ; this way is 
ſuch a furious ſearcher, that unleſs the calk is new-hoop- 
ed juſt before, it will be apt to fall to pieces. 


Anather Way. 


Taxs a pottle, or more, of ſtone - lime and put it into 
the caſk; on this pour ſome water, and itop it up di- 
rely, ſhaking it well about. 


Another Way. 


Taxt a long linen rag, and dip it in melted brim- 
ſtone ; light it at the end, and let it hang pendant with 
the upper part of the rag faſtened to the wooden bung; 
this is a moſt quick and ſhire way, and will not only 
ſweeten, but help to fine the drink. 


Another. 


Os, to make your cak more pleaſant, you may uſe 
the vintners way thus: Take four ounces of ſtone brim- 
ſtone, one ounce of burnt allum, and two ounces of 
brandy; melt all theſe in an earthen pan over hor coals, 
and dip therein a piece of new canvas, and initantly 
ſprinkle thereon the powders of nutmegs, cloves, cort- 
ander, and aniſe ſeeds: this canvas fer on fire, and let it 
burn hanging in the cafk faſtened at the ead with the 
wooden bung, ſo that no ſmoke comes our, 


For a muſty Caſk. 


Bolt ſome pepper in water, and fill the caſk with it 
ſcalding hot. 


Ts prepare a new Veſſel to keep Malt liquors in, 
Auw veſſel is mot improperly uſed by ſome ignorant 


B X 


BRE, a town of the biſhopric of Liege, in Germany, 
about ſixteen miles north of Maeſtricht; E. long. 5® 
40, and N lat. 519 16%. 

BREYNIA, in botany, a ſynonime of the cappanis, 
See Carpranis. : 
BRIANCON, a town of Dauphiny, in France, ſituated 
about ſorty five miles ſouth-eaſt of Grenoble; E. 

long. 6? 20', and N. lat. 44* 50. 

BRIAK, in botany, the Engliſh name of a ſpecies of 
ola See Rosa. 

BRIARE, a town of the Ifle of France, ſituated on the 
river Loire, about ſeventy-five miles ſouth of Paris; 
E. long. 2* 45', and N. lat. 47 40 

BRIBE, à giſt given to a perſon for doing or forbearing 
any action that he ought to do or forbear. 

RRIRERY. See Law. 

BRICIANTI, thoſe of the order of that name. This 
was a military order, inſtituted by St Bridget, queen 
of Sweden, who gare them the roles and conftirutions 
of thole of Malta and St Auguſtin, This order was 
approved by pope Urban V. They wete to fight for 
the burying of the dead, to relieve and affilt widows, 
orphans, the lame, ek, Ec. 


people for ſtrong drink, after only once or twice ſcalding 
with water; which is ſo wrong, that ſuch beer or ale 
will not fail of taſting thereof for half, if not a whole 
year afterwards. To prevent this inconvenience, when 
your brewing is over, put up ſome water ſcalding hot, 
and let it run through the grains; then boil it and fill up 
the calk, ſtop it well, and let it ſtand till it is cold; do 
this twice; then take the grounds of ſtrong drink and 
boil in it green walnut-leaves and new hay or wheat- 
ltraw,” and put all into the caſk, that it be full, and ſtop 
it cloſe: Alte this, uſe it for ſinall beer half a year to- 


gether, and then it will be thoroughly ſweet and fit ſor 


{troog drinks. 
Mine caſtt. 


Tus are the cheapeſt of all others to furniſh a per- 
ſon readily with, as being many of them good calks for 
malr-liquors, becauſe the ſack and white-wine forts are 
already ſeaſoned to hand, and will greatly improve beers 
and ales that are put in them: But beware of rhe Rhe- 
niſh wine caiks for ſtrong drinks; for its wood is fo tipc- 


tured with this ſharp wine, that it will hardly ever be 


free of it; and therefore ſuch caſl is beſt uſed for ſmall 
beer: the clarer caſk wil! a great deal ſooner be brought 
into a ſerviceable ſtare for holding ſtrong drink, it it is 
two or three times fcalded with grounds of barrels, and 
afrerwards uſed for ſmall beer for ſome time, But to 
cure a clarct-caſk-of its colour and taſte, put a peck of 
ſtone- lime into a hogſhead, and pour upon it three pails 
of water; bung immediately with a wood or cork-bung, 
and ſhake it well about a quarter of an hour, and let it 
ſtand a day and vight, and it will bring off the red co- 
lour, and alter the taſte of the caſk very much. 


B R I 
BRICK. a fat reddiſh earth, formed into long ſquares, 


four inches broad, and eight or nine long, by means + 


of 4 wooden mould, ard then baked or burnt in a 
kiln, to ferve the purpoſes of building. 

Bricks ate of great antiquity, as appears by the ſa- 
cred writings, the tower and walls of Babylon being 
with them. 

Ia the eaſt, they baked their bricks in the ſun; the 
Romans uſed them unburnt, only leaving them to dry 
for four or five years in the air, 

The Greeks chiefly uſed three kinds of bricks ; the 
firſt whereof was called Cie,] i. e, of wo palms ; 
the ſecond, [txtradron}, of four palms ; the third, 
[pertad3ron}, of five palms, They had alfo other 
bricks, juſt half cach of thoſe, to reader their works 
more ſolid, and alſo more agreeable to the fight, by 
the diverſities of the ſigures and hes or the bricks, 

Pliny ſays, that to make good bricks they muſt not 
conſiſt of any carth that is full of ſand or gravel, nor 
of ſuch as is gritty or ſtony; tut cf a grevith mart, 
or whirith chalky clay, or at leaſt of a reddith earth ; 
He allo adds, that the beft ſeaſon for making bricks 
is the Ipring; becauſe, it made in ſumaſer, they will 

be 


1 


be ſabject to crack, and be full of chinks. He di- 
rects, that the loam of which bricks are made be well 
iteeped and wrought with water. 

Baicks, among us, are various, according to their va- 
rious forms, dimenſions, uſes, method of making, &c. 
the principal of which are, Compais-bricks, of a circu- 
lar form, uſcd in ſteyning of walls: Concave, or hol- 
low bricks, on one fide flat like a common brick, on 
the other hollowed, and uſed for conveyance of wa- 
ter: Feather-edged bricks, which are like common 
ſtature bricks, oniy thinner on one edge than the o- 
ther, and uſed for peaning up the brick pannels in 
timber buildings: Copging bricks are uſed for making 
the indented works under the caping of walls built 
with great bricks: Caping bricks, formed on purpoſe 
for caping of walls: Dutch or Flemiſh bricks, uſed to 
pave yards, ſtables, and for ſoap-boilers vaults and 
cilterns : Clinkers, ſuch, bricks as are glazed by the 
heat of the fire in making: Sandel or ſamel-bricks, 
are ſuch as lie outmoſt in a kiln, or clamp, and con- 
ſequenily are ſoft and uſcleſs, as not being thoroughly 
burnt : Great bricks are thoſe twelve inches long, fix 
broad, and three thick, uſed to build fence-walls : 
Plaiſter or buttreſs bricks, have a notch at one end, 
half the breadth of the brick ; their uſe is to bind the 
work which is built of great bricks : Starure-bricks or 
mall common bricks, ought, when burnt, to be nine 
inches long, four and a quarter broad, and two and a 
halt thick; they ace commonly uſed ia paring cellars, 
Guks, hearths, Ge. 

Bricks are burat either in a kiln or clamp, Thoſe 
that are burnt in a kiln, are firſt ſet or placed in it, 
and then the kiln being covered with pieces of bricks, 
they put in ſome wood to dry them with a gentle fire ; 
and this they continue till the bricks are pretty dry, 
which is known by the {moke's turning from a darkiſh 
colour to a tranſparent ſmoke : They then leave off 
putting in wood, and proceed to make ready for buru- 
ing, which is performed by putting in bruſh, furze, 
ſpray, heath, brake, or fern-faggots ; but before they 
put in _ faggots, they dam up the mouth or mouths 
of the kiln with pieces of bricks (which they call hin- 
log) piled up one upon another, and cloſe it up with 
wet brick-earth, inſtead of mortar, 

The ſhinlog they make ſo high, that there is but 
juſt room above it to thrult in a faggot; then they 
proceed to put in more faggots, till the kiln and its 
arches look white, and the fire appears at the top of 
the kiln; upon which they ſlacken the fire for an 
hour, and let all cool by degrees. This they continue 
to do, alternately heating and lacking, till the ware 
be thoroughly burnt, which is uſually effected in ſorty- 
eight hours, 

About London they chiefly burn in clamps, built of 


the bricks themſelves, after the manner of arches in. 


kilns, with a vacancy between each brick, for the fire 
to play throuph ; bur with this difference, that inſtead 
of arching, they {pan it over by making the bricks 
project one over another on both ſides of the place, 
for the we A and coals to lie in till they meet, and are 
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The place for the fuel is carried up ſtrait on both 
ſides, till about three feet high ; then they almoſt fill 
it with wood, and over that lay a covering of ſea- coal, 
and then overſpan the arch; but they ſtrew ſea- coal 
alſo over the clamp, betwixt all the rows of bricks; 
laſtly, they kindle the wood, which gives fire to the 
coal; and when all is burnt, then they conclude the 
bricks are ſufficiently burnt. 


Oil of Bricks, clive oil imbibed by the ſubſtance of 


bricks, and afterwards diſtilled from it. This oil was 
once in great repute for curing many diſeaſes, but is 
now entirely laid aſide, 


BRICKING, among builders, the counterfeiting of a 


brick-wall on plaſter, which is done by ſmearing 
it over with red ochre, and making the joints with an 
edged tool; theſe laſt are afterwards filled with a tine 


plaſter. 
BRIDE, a woman newly married. Among the Greeks 


it was cuſtomary for the bride to be conducted from 
her father's houſe to her huſband's in a chariot, the 
evening being choſen for that purpoſe, to conceal her 
bluſhes; ſhe was placed in the middle, her huſband 
ſitting on one fide, and one of her moſt intimare 
friends on the other; torches were carried before her, 
and ſhe was entertained in the paſſage with a ſong ſui - 
table to the occaſion, When they arrived at their 
journey's end, the axle-tree of the coach they rode in 


Was burat, to ſignify that the bride was never to re- 


turn to her ſaiher's houſe. Among the Romans, when 
a bride was carried home to her huſband's houſe, ſhe 
was not to touch the threſhold at her firſt entrance, 
but was to leap over it. 


BRIDEGROOM, a man newly married, the ſpouſe of 


the bride, 

The Spartan bridegrooms committed a kind of rape 
upon their brides ; 2 matters being agreed on be- 
tween them two, the woman that contrived and ma- 
naged the match, having ſhaved the bride's hair cloſe 
to her ſkin, dreſſed her- up in man's clouths, and left 
her upon a mattreſs; this done, in came the bride - 
groom, in his uſual dreſs, having ſupped as ordinary, 
and ſtealing as privately as he could to the room where 
the bride lay, and untying her virgin-girdle, took her 
to his embraces; and having ſtayed a ſhort time with 
her, returned to his companions, with whom he con- 
tinued to ſpend his life, remaining with them by night 
as well as by day, unleſs he ſtole a ſhort viſit to his 
bride, which could not be done withour a great deal 
of circumſpection, and fear of being diſcovered, 


BRIDEWELL, a work-houſe, or place of correction 


for vagrants, ſtrumpets, and other diſorderly perſons. 

Theſe are made to work, being maintained with 
cloathing and dict; and when it ſeems good to their 
governors, they are ſent by paſſes into their native 
countries: however, while they 1emaia here, they are 
not only made to work, but, according to their crimes, 
receive, once a-fortnight, ſuch à number of ſtripes as 
the governor commands, Yet to this hoſpital 3 
hopeful and ingenious lads are put apprentices, and 
prove afterwards honeſt and ſubſtential citizens, 


boarded by the bricks at the top, which cluſe all up. BRIDGE, a work of malvnry or timber, confilting of 


one 
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the like, for the conveniency of croſſing the ſame. 

Bridges are a ſort of cdifices very difficult to exe- 
cute, on account of 'the inconvenience of laying foun- 
dations, and walling under water. The parts of a 
bridge are the piers, the arches ; the pavement, or 
way over for cattle and carriages; the foot-way on 
each ſide, for foot paſſengers; the rail or parapet, 
which incloſes the whole; and the butments or ends 
of the bridge on the bank. 

The conditions required in a bridge are, that it be 
well-deſigned, commodious, durable, and ſuitably de- 
corated. The piers of ſtone-bridges ſhould be equal 
in number, that there may be one arch in the middle, 
where commonly the current is ſtrongeſt; their thick- 
neſs is not to be leſs than a ſixth part of the ſpan of 

the arch, nor more than a fourth; they are common- 
| ly guarded in the front with angular ſterlings, to break 
the force of the current: the ſtrongeſt arches are thoſe 
whoſe ſweep is a whole ſemicircle ; as the-piers of brid- 
ges always diminiſh the bed of a river, in caſe of inunda- 
tions, the bed mult be ſunk or hollowed in proportion 
to the ſpace taken up by the piers (as the waters gain 

in depth what they loſe in breadth) which otherwiſe 
conduce 'to waſh away the foundation and endanger the 
piers: To prevent this, they ſometimes diminiſh the 
current, either by lengthening its courſe, or by ma- 
king it more winding; or by ſtopping the bottom with 
rows of planks, ſtakes, or piles, which break the 
current. It is alſo required that the foundation of 
bridges be laid at that ſeaſon of the year, when the 
waters are loweſt; and if the ground be rocky, hard 
gravel, or ſtony, the firſt ſtones of the foundation 
may be laid on the ſurface ; but if the ſoil be ſoft ſand, 
it will be neceſſary to dig till you come to a firm bot- 
rom. 

Among the bridges of antiquity, that built by Tra- 
jan over the Danube is allowed to be the moſt magni- 
ficent ; it was compoſed of twenty arches, of an hun- 
dred and fifty feet in height, and their opening from 
one pier to another was an hundred and ſixty feet: 
The piers of this fine bridge are ſtill to be ſeen in the 
Danube, being erected between Servia and Moldavia, 
a little above Nicopolis. | 

Among modern bridges, that of Weſtminſter, built 
over the river Thames, may be accounted one of the 
Gneſt in the world: It is forty-four feet wide, a com- 
modious foot-way being allowed for paſſeagers, on 
each fide, of about ſeven feet broad, raiſed above the 
road allowed for carriages, and paved with broad 
moor · ſtones, while the ſpace left between them is ſuf- 
ficient to admit three carriages and two horſes to go 
a-breaſt, without any danger, Its extent from wharf 
to wharf is 1220 or 1223 feet, being full three hun- 
dred feet longer than London-bride. The free wa- 
ter-way under the arches of this bridge is eight hun- 
dred and ſeventy feet, being four times as much as 
the free water-way left between the ſterlings of Lon- 
don-bridge : This diſpoſition, together with the gen- 
tleneſs of the ſtream, are the chief reaſens why no 
ſenſible fall of water can ever (top, or io the leaſt 
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one or more arches, built over a river, canal, or 


l 


endanger the ſmalleſt boats in their paſſage through 
the arches. 

It conſiſts of thirteen large and two ſmall arches, 
together with fourteen intermediate piers. 

Each pier terminates with a faliant right angle a- 
gainſt either ſtream: the two middle piers are each fe- 
venteen feet in thickneſs at the priehing ot the 
arches, and contain three thouſand cubic feet, or near 
two hundred tons of ſolid ſtone; and the others de- 
creaſe in width equally on each fide by one foot. 

All the arches of this bridge are ſemicircular; they 
all ſpring from about two feet above low-water mark ; 
the middle arch is ſeventy - ſix feet wide, and the o- 
_— decreaſe in breadth equally on each fide by four 
cet, 

This bridge is built of the beſt materials ; and the 
ſize and diſpoſition of tþeſe materials are ſuch, that 
there is no falſe bearing, or ſo much as a falſe joint in 
the whole ſtructure ; beſides that, it is built in a beat 
and elegant taſte, and with ſuch ſimplicity and gran- 
deur, that, whether viewed from the -water, or by 
the paſſengers who walk over it, it fills the mind with 
an agreeable ſurprize. The ſemioctangular towers, 
which form the receſſes of the foot-way, the manner 
of placing the lamps, and the height of the baluſtrade, 
are at once the molt beautitul, and, in every other 
reſpe&, the belt contrived, 

But the molt ſingular bridge in Europe is that built 
over the river Tave in Glamorganſhire. It confilts 
of one ſtupenduous arch, the diameter of which is 
175 feet, the chord 140, the altitude 35, and the 
aburments 32. This magnificent arch was built by 
William Edward, a poor couutry-maſon, in the year 
1756. 

Bridges are either built of (tone or timber, as is 
judged molt convenient, 

Srone-BainGes conſiſt of piers, arches, and butmente, 

. _ of hewa (tone, ſometimes allo intermixed with 

ricks, 

IVooden-Bxinces are compoſed of beams and joiſis, 
ſupported by punchions, well cramped and bound 
rogether. | 

Ruſhen-Bx1DGes are made of great bundles of.ruſhes, 

ound faſt e over which planks are laid, aud 
faſtened : theſe are put over marſhy places, to ſerve 
for a croſhng ground. 

Pendent or hanging-Bx19Gxs, called alſo philoſophical 
bridges, are thoſe not .ſupported by ws or pillars, 
bur hung at large in the air, ſuſtained only at the two 
ends or butments, 

Drau-Batbat, one that is faſtened with hinges at one 
end only, ſo that the other may be drawn up; in 
which cafe, the bridge ſtands upright, to hinder the 
paſſage of a ditch or moat, | 

Flying or floating Baur, is generally made of two 
ſmall bridges, laid one over the other in ſuch a man 
ner, that the uppermoſt ſtretches and runs out, by 
help of certain cords, running through pullics placed 
along the ſides of the under bridge, which puſh it for- 
wards, till the end of it joins the place it is intended 
to be fixed on. 
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Ba1DGct of boats, boats made of copper, and joined fide 
by ſide, till they reach a-croſs a river, which being co- 
vered with planks, are faſtened with ſtakes or anchors, 

BRIDGE H communication is that made over a river, 
by which two armies, or forts, which are ſeparated 
by that river, have a free communication with one a- 
nother, a 

Floiting Brix, a bridge made uſe of, in form of a 
work in fortification, called a iedoubt, conſiſting of 
two boats, covered with planks, which are foiu!y 
framed, ſo as to bear either horſe or cannon. 

Be1pce, in gunnery, the two pieces of timber which 
go between the two tranſums of a gun- carriage, on 
which the bed reſts. 

Baiba, in muſic, a term for that part of a ſtringed 

* inſtrument over which the ſtrings are ſtretched. The 
bridge of a violin is aboyt ane inch and a quarter 
high, and near an inch and a half long, 

Br1DGE-TowN, the capital of the iſland of Barbadoes : 

Welt lon, 569, and North lat 13%. It has commo- 
din» s wharfs for unlading goods, alſo ſome forts and 
caitles for the defence of the place. 

EriDGr-NoRkTH, a borough-town of Shropſhire, ſitua- 
ted on the river Severn, about fifteen miles ſo th-eaſt 
of Shrewſbury : Weſt lon.-2® 30“, and North lat. 529 
40'. It ſends two members to parliament. 

BkiDGEWATER, a large borough-town of Somerſet- 
ſhire, firuated near the mouth of the river Evil, in 3“ 
Welt long. and 31 15” North lat. It ſends two 
membets to parliament. 

FRIDL YE, in the menaze, a contrivance made of ſtraps 
or thongs of leather and pieces of iron, in order to 
keep a horſe in ſubjection and obedience. 

The ſeveral parts of a bridle are the bit, or ſnaffle; 
the head-ſtall, or leathers from the top of the head 
to the rings of the bit; the fillet, over the fore-head 
and under the fore-top; the throat-band, which but- 
tons from the head-band under the throat ; the reins, 
or long thongs of leather that come from the rings of 
the bit, and being caſt over the horſe's head, the rider 
holds them in his hand; the noſe band, going through 
loops at the back of the head-ſtal}, and buckled under 
the checks; the trench; the cavelan; the mactingal; 
and the chaff halter. 

Bridles imported pay a duty of 4s, 0d. the do- 
zen; whereof 4%. 3 Cod. is repaid on __ 
them again: beſides which they alſo pay 6s. for eve» 
ry 208. valve upon oath, without any drawback 

Baibiyt-nand is the horfeman's left hand, the right 
hand being the ſpear or ſword hand. 

Ti fallow th: BAUR, is ſaid of a horſe that has too 
wide à mouth, and too ſmall a bit-mourh. 

BRI DON, or SxarrFLe, after the Engliſh faſhion, is a 
very ſlender bit-mouth, without any branches, The 
Engliſh make much uſe of them, and ſcarcely uſe any 
true bridles except in the ſervice of war. "The French 
call them bridons, by way of diſtipction from bridles. 


RRIDPORT, a borough and port-town of Dorſetſhire, 


ſituated about ten miles welt of Dorcheſter ; W. long. 
3, and N. lat. 50 400. 
Uu ſcnds two members to parliament, 
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BRIEF, in Scots law, a writ iſſued from the chancery, 
directed to any judge-ordinary, commgpnding and au- 
thoriſing that judge to call a jury to inquire into the 
caſe mentioned in the brief, and upon their verdict to 
pronounce ſentence. 

Apaſtolical Baikrs, letters which the pope diſpatches 
to prinees, or other magiſtrates, relating to any public 
affair, | 

Theſe briefs are diſtinguiſhed from bulls, in re- 
gard the latter are more ample, and always written on 
parchment, and fealed with lead or green wax; where- 
as briefs are very conciſe, written on paper, ſealed 
with red wax, and with the ſeal of the fiſherman, or 
St Peter in a boat. 

BRIEG. a town of Sileſia, about twenty miles ſouth- 
eaſt of Breſlaw; E. long. 17 20“, and N. lat. 50% 50/. 

BRIENNOIS, the ſouthern diviſioa of the duchy of 
Burgundy, in France. 

BRIEUX, a port-town of Britany, in France, fituated 
on the Engliſh channel, about thirty miles welt of St 
Malo; W. long. 2® 50', and N. lat. 4840“. 

BRIGADE, in the military art, a party or diviſion of a 
body of foldiers, whether horſe or foot, under the 

command of a brigadier, 

An army is divided into brigades of horſe and bri- 
gades of foot : a brigade of horle is a body of cight 
or ten ſquadrons; a brigade of foot conſiſts of four, 
hve, or fix battalions, 

The eldeſt brigade has the right of the firſt line, 
and the ſ-cond the right of the Lend, and the two 
next take the leit of the two lines, and the youngeſt 
ſtand in the centre. 

BriGaDE-MmAJOR, is an officer appointed by the briga- 
dier, to aſſut him in the management and ordering of 
his brigade. 

BRIGADIER is the general officer who has the com- 

mand of a brigade. The eldeſt colonels are generally 
advanced to this poſt, He that is upon duty is briga- 
dier of the day. They march at the head of their 
own brigades, and are allowed a ſerjeant and ten men 
of their own brigade for their guard, 

Bzr1GADIERS, and SUB-BRIGADIERS, are poſts in the 
horſe-guards, | 

BRIGANDINE, a coat of mail, a kind of ancient de- 

fenſive armour, conliſting of thin jointed ſcales of 

plate, pliaut and eaſy to the body. 


BRIGANTINE, a fmall- light veſſel, which can both 


row and fail well, and is either for fighting or giving 
chace, It hath about twelve or fifteen benches for 
the rowers, one man to a bench; all the hands aboard 
are ſoldiers, and each man hath his muſquct lying 
ready under his oar, 

BRIGG, à market-town in Lincolnſhire, about twenty- 
four miles north of Lincoln; W. long. 200, and N. 
lat. 53* 30. 

BRIGHTELMSTONE, a little port-town in Suſſex, 
about ſeven miles ſouth-weſt of Lewes; W. long. 10, 
and N. lat. 50% 50“. | 

BRIHUEGA, a town of New Caſtile, in Spain, about 
forty-three miles north - eaſt of Madrid; W. long. 3 
200 and N. lat. 41. 


BRILL, 
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BRILL, or Baier, the capital of the iſland of Voorn, 
in Holland, ſituated about twelve miles ſouth of the 
Hague; E long. 4%, and N lat. 5 1 50 

BRILLIANT, in a general ſenſe, ſomething that has 
a lucid and bright appearance, 

BRILLIANT, in the menage, a briſk, high-mettled, 
ltately horſe, is called brilliant, as having a raied 
neck, a fine motion, excellent haunches, upon which 

he riſes, though never fo little put on. | 

B RIM denotes the utmoſt verge or edge, eſpecially of 
round things. 

Bu1m, in country affairs. A ſow is ſaid to brim, or to 

go to brim, when the is ready to take boar 

BRKIMSTONE. See SuLyHuR, and CHEMISTRY. 

BrimSTONE-marble, Sce MARBLE, 

BRIN, a city of Moravia, dependent on Bohemia, a- 
bout thirty miles ſouth-weſt of Olmutz : E. long. 16? 
20/, and N. lat. 499 400. 

BRINDISI, a port-rown of the kingdom, of Naples, ſi- 
tuated on the gulph of - Venice, about thirty-bve nules 
north-weſt of Otranto; E. long. 18% 45, and N. lat. 
40400. 

BRINE, water replete with ſaline particles ;, or pickle. 

Bring-water, a ſalt water, which being boiled, turns 

into lalt. 

Brine taken out of brine-pits, or brine-pans, uſed 
by ſome for curing or pickling of fiſh, without boiling 
the ſame into falt, and rock Ele without rchozag it 40+ 
to white-ſalt, are prohibited by 1 Anne, cap, xxi. 

BRINGING-IN &@ 4or/e. in the menage, the lame as to 
ſay, keep down the noſe of a horle that boars, and 
toſſes his noſe in the wind ; this is done by means of a 

oog branch. | See BAN ver, and WisDp. 

BRION, an iſland of North Aimerica, in the gulph of 
St Lawrence: 

BRIONES, à ſmall town of Old Caſtile, in Spain, ſi- 
tuated on the river Ebro. 

BRIONI, the name of three iſlands in the Adriatic ſea, 
upon the weltern coalt of Iftria, They belong to the 
Republic of Venice, 

BRIONNE, a town of Normandy, in France, ſituated 
on the Rill, about ten leagues trom Rouen. 

BRISAC, a fortified town of Swabia, in Germany, fi» 
tuated on the eattern ſhore of the nver Rhine, about 
thircy miles north of Straſburg; E. long. 715% and 
N. lat. 48* 10. 

New Buisac, a fortreſs on the weſtern ſhore of the 
Rhine, oppoſite to Old Briſac. It is ſuuated in Al- 
face, and belongs to the French. 

BRISGOW, a territory of the circle of Swabia, in 
Germany, ſituated on the ealt ſide of the Rhine, op 
polite to the Upper Alface, whereof Fribourg and Bri- 
fac are the chief towns. 


BRISTLE, a rigid gloſſy kind of hair, found op ſwine, 
and much uſcd by bruſhmakers, Oc. 

Briſtles, rough and uodreſied; pay a duty of 18. 
24,4,d. the dozen pound, whereof 18. d. is drawn 
back on exporting them; whereas drefied briſtles pay 
a duty of 28. 4d. the dozen pound, whereof 25. 
Vid. is draws back on exportaUucn, 
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The whiſkers of cats are alſo ſometimes called bri. 
ſtles; as are the quills of the porcupine. 

BRISTOL, a city and port-trown of England, ſituated 
partly in Glouceſterſhire, and partly in Somerſerſhire ; * 
W. long. 29 40, and N. lat. 51 30“. 

It ſtauds on the river Avon, about ninety miles weſt 
of London, and is a town of the greateſt ſoreign trade 

„ 0 * in Britain next to London. It is alſo a biſhop's 
ſee, ſends two members to parliament, and gives the 
title of ear] to the noble family of Harvey. 

New Pais rot, the capital of the county of Bucks, in 
Penkilvania, about twenty miles north of Philadelphia. 
It is ſituated on the river Delawar, iv 95% W. long. 
and 40 45 N. lat. i 

Bis rot water. "Theſe waters are the fourth in de- 
gree amongſt the waters which are eſtermed warm, 
The waters of Bath are the ficlt, Buxton the ſecond, 
and Matlock the third, 

Bath waters are beneficial, when the ſectetiors from 

the blood arc dimiviſhed 3 Briſtol, when too much in- 
creaſed: Bath attenuates powerfully; Briſtol incraſ- 
ies: Bath is ſpirituous, and helps defects; Briſtol 
is more cooling, and ſuppreſſes plentitude, with its 
conſequences, inflammations and hamorrhages, 

It we may judge of the contents of Briſtol waters, 
from their etfects. which are exceedingly deterſive and 
healing ; they partake chiefly of chalk, lapis calcarius, 
and calaminaris, the virtues of which are too dry to 
cleanſe ; they fill ulcers with fleſh, and cicatrize them. 

But whatever the ſubſtances are that impregnate 
them, it is plain they are very ſubtile, and that there 
is but little of a terreſtrial part in them, from their 
ſpeciſic lighineis above other waters: Yet when we 
conlider how agreeable to the light, ſmell and taſte; 
how clear, pure and ſoft they are; their gentle degree 
of heat, ſo adapted ta ſundry diſcaſes ; it mult be con- 
cluded, that thoſe waters do imbibe ſeme ſalutary par- 
ticl:'s in their paſſage through the carth; and, from 
the many cures yearly wragght by them, that they 
have an undoubted tittle to @ place in the firlt claſs of 
medicinal waters, . 

The diſeaſes in which Briſtol waters are properly 
preſcribed, are internal hamorrhages and iuflamma - 
tions, blood-ipitting, dyſentery, and immoderate flux 
of the menſes, purvlent nlcers-of the viſcera : Hence, 
in conſumptions, the dropſy, ſcurvy with heat, ſtone, 
gravel, ſtrangury; the habitual gout, ſcorbutic rheu- 
matilm, diabetes, ſlow fovets, atrophy, pox, cancer, 
gleers in both ſexes, king's evil. c.; in all theſe diſor- 
ders, Bath waters ate not only improper, bur hurtful; 
they roule the too languid, and quicken the too lazy 
circulation; they allay the heat, and reſtram the too 
rapid motion of the blood. Thoſe imprepnate the 
phlegmatic, theſe attempetate the choleric conſtitution. 
Bath water ſeems to be adapted to the maladies of the 
ſtomach, guts, and nerves; Briſtol, to thoſe of the 
lungs, kidneys, and bladder : Again, Bath waters arc 
at variance with a milk courſe ; and the Brittol can 
never be judiciouſly directed, but when they may be 
joined with reaſon and ſucccſa. 

The 
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The Briſtol waters are taken medicinally only du- 
ring the hot months, as from April to September, 
B»1$ToL-fower, in botany, a name ſometimes given to 

the lichnis. See Licusis. 

BRITAIN, or GREAT-BRITAIN, the moſt conſiderable 
of all the European iſlands, lies between 50 and 60 

N. lat, and between 2% E. long. and 69 W. long. 

The general diviſion of Britain, is into South and 
North Britain, ot England and Scotland, 

New BriTAin, a large country of North America, 
called alſo Terra Labrador, has Hudſon's bay and 
{trait on the north and welt; Canada and the river of 
St Lawrence, on the ſouth; and the Atlantic ocean 
on the eaſt. a 

It is ſubject to Great- Britain, but yields only ſkins 
and ſurs. 

BRITANNICA, in botany; the trivial name of a ſpe- 
cies of Rume x. SceeRumex. 

BRITANY, a province of France, ſurrounded by the 
Engliſh channel and the bay of Biſcay, on the north, 
welt, and ſouth ; and bounded on the eaſt by the pro- 
vince of Orleanois. | 

BRITE, or Baur, in huſbandry, Wheat, barley, 
or any other prain, is ſaid to brite, when it grows 0- 
ver ripe, and ſhatters. | 

BRITTLENESS, that quality of bodies, on account 
of which they are denominated brittle, or which ſub- 
jects them to be eaſily broken. 

Brittle bodies are likewiſe very hard and durable, 
barring accidents; and it is remarkable, that tin, 
though tough in itſelf, makes all other metals brittle, 
when mixed with them. 

BRIVE La GailLarDE, a town of France in the Li- 
mouſin, upon the Coureze. ; 

BRIXEN, a city of Tyrol in Germany, about fifty 
miles north · eaſt of Trent: E. long. 11 45“, N. lat. 

69 45. 

BRIZ a genus of the triandria digynia claſs. 

are five ſpecies of Briza, two of which are natives of 
Britain, viz. the media or middle quaking graſs, and 
the minor or ſmall quaking-graſs. They grow in pa- 
ſture-grounds. 

1 in huſbandry, denotes ground that has lain long 
untilled. 

Balz E- vente, ſhelters uſed by gardeners who have not 
walls on the north - ſide, to keep cold winds from da- 
maging their beds of melons. They are incloſures a- 
bout ſix or ſeven feet high, and an inch or more thick; 
made of ſtraw, ſupported by (ſtakes fixed into the 
ground, and props acroſs on both inſide and outſide ; 
and faſtened together with willow twigs, or iron-wire. 

BROADALBIN, a diſtri& or county of Perthſhire, in 
Scotland, bordering upon Argyleſhire: It gives the 

title of earl. to a branch of the noble family of 
Campbell. 

BROAD-fide, in the ſea language, denotes a volley of 
cannon, or a general diſcharge of all the guns on one 
ſide of a ſhip at once, 

BROCADE, or Bxocano, a ſtuff of gold, ſilver, or 
ſilk, raiſed and enriched with flowers, foliages, and 
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other ornaments, according to the fancy of the mer- 
chants or manufacturers. 

Formerly the word ſignified only a ſtvff, wore all 
of gold, both in the warp and in the woof, or all of 
ſilver, or of both mixed together; thence it paſſed to 
thoſe of ſtuffs in which their was ſilk mixed, to raiſe 
and terminate the gold or ſilver flowers: But at pre- 
ſent all ſtuffs, even thoſe of filk alone, whether they 
be grograms of Tours or of Naples, ſattins, and even 
tafferies or luſtrings, if they be but adorned and work- 
ed with ſome flowers, or other figures, are called bro- 
cades, 

Brocape-/þell, the Engliſh name of a ſpecies of limax. 
See Linax. 

BROCATEL, or BRNOcADEr, a kind of coarſe bro- 
cade; chiefly uſed for tapeſtry. 

BROCCOLI, a kind of cabbage cultivated for the uſe 
of the table; the manner of dreiling which is this: 
When their heads are grown to their full bigneſs, 
they are to be cut off, with about four inches of the 
tender (tem ; the outer ſkin is then to be ſtripped off 
the ſtem, after which they are to be waſhed, and 
boiled in a clean linnen cloth, as is practiſed for cauli- 
flowers. 

They are tenderer than any cauliflower, though ve- 

like them in taſte, 

BROCK, among ſportſmen, a term uſed to denote a 
badger. 

A hart too of the third year is called a brock, or 
ny and a hind of the ſame year, a brocket's 

er. 

BRO D, a town of Sclavonia, ſituated on the river Save, 
about ſixteen miles ſouth of Poſega: E. long. 18 50, 
N. lat. 45 200%. 

BROD ERA, or BO DRA, a city of Aſia, in the coun- 
try of the Mogul and kingdom of Guzurat, where 
there is a great trade in cotton cloths : E. long. 735 
30', N. lat. 22* 250 

BRODIUM, a pharmaceutical term, lignifying the ſame 
as juſculum, or the liquor in which ſome ſolid medi- 
— is preſerved, or with which ſomething elſe is di- 

uted. | 

BROGLING for eels, the ſame with ſniggling. See 
SN1IGGLING. ; 

BROGLIO, a town of Peidmont in Italy, ſituated 
near the frontiers of Provence, about twenty-five miles 
north-weſt of Nice: E. long. 69 42“, N. lat. 44* 12“. 

It is the capital of a county of the ſame name. 

BROITSCHIA, a city of Aſia in Indoſtan, about twelve 
leagues from Surat. 6 

BROKEN uind, among farriers, is a malady that hap- 

ns to a horſe when he is ſuffered to ſtand too long 
in the ſtable, without exerciſe : By this means he con- 
tracts groſs and thick humours in ſuch abundance, that, 
adhering to the hollow parts of his lungs, they ſtop 
his wind- pipe. 

This diſtemper is known by the horſe's heaving and 
— up kis flanks together, and blowing wide his 
noſtrils, 

To cure this diforder, take the guts of a pag yr 

ry 
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dry them, and pound them to powder, and give the 
horſe two or three ſpoonfuls of it in a pint of wine or 
ſtrong ale; then mix the teſt with aniſe-ſeed, liquo- 
rice, and ſweet butter, of which make round balls, 
or pills, and give him two or there of them after 
drink, and let him faſt two or three hours. 

BROKER, a name given to perſons of ſeveral and very 
different profeſſions, the chief of which are exchange- 
brokers, (tock-brokers, pawn brokers, and brokers, 
limply fo called, ho fell houſchold · furniture, and ſe- 
cond-hand apparel, 

Exchanz:-BroxeRs are a kind of agents, or negotiators, 
who contrive, propoſe, and conclude bargains between 
merchants, and between merchants and tradeſmen, in 
matters of bills of exchange, or merchandiſe, for 
which they have ſo much commiſhon. Theſe, by the 
ſtatute of 8 and 9 William III. are to be licenſed in 
London by the Lord Mayor, who gives them an oath, 
and takes bond for the faithful execution of their offi - 
ces. If any perſon ſhall act as broker, without being 
thus licenſed and admitted, he ſhall forfeit the ſum of 
5001. and perſons employing him 5 J. and brokers are 
to regiſter contracts, &c, under the like penalty: Al- 
ſo brokers ſhall not deal for themſelves, on pain of for- 
ſeiting 2001. They are to carry about with them a 
filver medal, having the king's arms, and the arms of 
the city, and pay 40s. a year to the chamber of the city. 

The exchange brokers make it their buſineſs to 
know the alteration of the courſe of exchange, to in- 
form merchants how it goes, and to give notice to 
thole who have money to receive or pay beyond fea ; 

they are the proper perſons for negotiating the ex- 
change, and when the matter is accompliſhed, that is, 
when the money for the bill js paid, and the bill de- 
livered, they have for brokerage 28. for 100 l. ſterling. 

They reckoa at Paris, among the city-officers, who 
are employed under the juriſdiction of the provoſt of 
the merchants, and echevins or aldermen, three forts 
of brokers. 

1. The brokers of horſes for the carriage of mer- 
chandiſe by water; they are eſtabliſhed for the navi- 

pation, and take care to examine the hoſes uſed to 
draw the boats up the river; to ſet the horſes toge- 
ther, to oblige the carriers to repair their boats, or to 
break ſuch as are no longer fit to ſerve, 

2. Sworn wine-brokers on the keys, to examine 
and taſte all the wine that arrives there, 

3. Brokers of bacon and lard. Theſe are eſtabliſh- 
ed to examine thoſe ſorts of merchandiſes, as they are 
landed or unloaded, and to anſwer for their goodneſs 
to the buyer, and to the ſeller, for the price of his 
wares, 

Srock-BroxEtns, are thoſe who are employed to buy 
and ſell ſhares in the joiut ſtock of a company, or cor- 

ation. 

As the practice of ſtock · jobbing has been carried on 
to ſuch an exce's as became not only ruinous to a great 
number of private families, but even affected, or at 
leaſt might ſoon affect, the public credit of the nation, 

_ the legiſlature thought fit to put à ſtop to it, or at 

Vor. I. Numb. 29. 3 
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leaſt to bring it withing certain botinds, and under 
ſame regulation, by ſtatute 5 George II. c. viii. ſect. 1. 

Pawn-Broxtrs. Perſons who keep ſhops, and lend 
money upon pledges to neceflitous perſons, and mol 
commonly at an exorbitant intereit, They are more 
properly ſtyled pawa-takers, or tally men, ſometimes 
ripers, or friperers. Theſe are meant in 1 Jac. I. cap. 
xxi. ſect. 5, where it is declared, that the ſale of 
goods wrongfully taken to any broker, or pawn-bro- 
ker in London, Weltmiaſter, Southwark, or within 
two miles of London, does not alter the property, 

And ſea. 7. If a broker, having received ſuch 
goods, ſhall not, upon requeſt of the owner, diſcover 
them, how and when he came by them, and to whom 
they are conveyed, he fhail forfeit the double value 
thereof, to be recovered by action of debt, Ge. 

Ia the cities of Italy, there are companies eltabliſh- 
ed by authority for the letting out money on pawns, 
called mounts of piety; a title little becoming ſuch in- 
ſtitutions, as the loan is not gratis. In ſome parts of 
Italy, they have alſo mounts of piety of another kind, 
wherein they only receive ready money, ard return it 
again with intereſt, at a certain ſam per ennun. 

At Bologna, they have ſeveral ſuch mounts, which 
are diſtinguithed into frank and perpetual; the interett 
of the former is only four per cert. that of the lat- 
ter, ſeven, 

BrokEks are alſo thoſe who ſall old houſchold- ſurnitute, 
and wearing apparel, Ge. 

BROMELIA, or pine apple, in botany, a genus of the 
hexandria monogynia claſs, The calix is divided in- 
to three ſegments; it has three petals, and there is a 
ſcaly nectarium at the baſe of each petal; the berry 
has three cells. There are five ſpecies of bromelia, 
viz. the ananas or common pine-apple, which is a na- 
tive of Surinam and New Spain; the pinguin, a native 
of Jamaica and Barbadoes ; the karatcs, — and 
nucicaulis, all natixes of the ſouthern parts of America. 

BROMSGROVE, «a market-town in Worceſterſhire, a- 
bout ten miles north of Worceſter : W. long. 2 5 
N. lat. 52* 26“. 

BROMLEY, a market-town of Kent, ten miles ſouth- 
ealt of London: E. long. 5', N. lat. 51* 25%. 

BromLEy is alſo the name of a market-town of Staf- 
ſordſhite, about ten miles caſt of Stafford: W. long. 
10 fo, N. lat. 62 46% 

BROMOID ES, ia botany, See Fesruca. 

BROMUS, ia botany, a genus of the triandria digynia 
claſs. The calix is double-valved ; the ſpica is ob- 
long and cylindrical ; the awn is below the apex. There 
are 17 ſpecies, eight of which are natives of Britain, 

viz. the ſecalinus or held brome-grafs, the arvenſis or 
corn brome graſs, the ciliatus or wall brome- graſs, 
the ſterilis or barren brome-graſs, the giganteus or 
tall brome · graſs, the ramoſus or wood brome graſe, 
and the pinnatus or ſpiked brome-graſs. 

BRONCHIA, in anatomy, the ramihcations of the tra- 
chea, See p. 280. (col. 2.) & p. 281. 

BRONCHOCELE, iu furgery, a tumour ariſing in the 
anterior part of the neck. Sce SUA. 

U K BRON- 
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BRONCHOTOMY, in ſurgery, an inciſion made in the 
aſpera arteria, or wind-pipe, which is neceſſary in ma- 
ny caſes, and eſpecially in a violent quinſey, to pre- 
vent ſuffocation from the great inflammation or tumor 
of the parts. It is alſo called laryngotomy and tra- 
cheotomy. Sce SURGERY. / 

BRONCHUS, according to Galen, is the aſpera arte- 
ria which reaches from the larynx to the lungs, con- 
ſiſting of the bronchia, . 

Sometimes it is 8 for the whole aſpera arteria 
and Hippocrates uſes it to ſignify the throat. 

BRONTIXE, or ThuxnDER-STONES, in natural hiſto- 
ry. Sce BELEMNITES, | 

BRONTIUM, in Grecian antiquity, a place under- 
neath the floor of the theatres, in which were kept 
brazen veſſels full of ſtones and other materials, with 
which they imitated the noiſe of thunder. 

BRONTOLOGY denotes the doctrine of thunder, or an 
explanation of its cauſes, phznomena, Cc. together 
with the preſages drawn from it. Sce ThunDER, and 
ELECTRICITY. 

BRONZE, a compound metal, conſiſting of one part of 
tin, ten of copper, and a little zinc, See CHEMISTRY. 

BRONZES, a name given by antiquarians to figures ei- 
ther of men or beaſts, to urns, and, in general, to e- 
very piece of ſculpture which the ancients made of that 
metal. We likewiſe give the name of bronzes to ſta- 
tues or buſts caſt of bronze, whether theſe pieces be 
copies of antiques, or original ſubjects, 

Among medalliſts, all copper medals bear the name 
of bronze. 

BRONZING, the art of varniſhing wood, plaſter, ivo- 
rv, c. ſo as to give them the colour of bronze. See 
VARNISHING, 

BROOD, the young of fiſh, fowls, &c. 

BROODING, the act of a hen in hatching her eggs. 
See HATCHING. 

BROOK, a little river or ſmall current of water. 

A brook is diſtinguiſhed from a river inſomuch as 
a river flows at all times, whereas a brook flows at 
ſome particular ſeaſons only. 

Brook-/ime, Sec ANAGALLIS, 

BROOM, in botany. See GERNISTA. 

Butchers-Brxoom, the Engliſh name of the ruſcus. See 
SPAKTIUM. 

Spaniſh-Bx oO, in botany. See SrarTIUM, 

Broom-FLOWER, ordre de la geniſte, an order inſti- 
tuted by St Louis, king of France, to ſhew the eſteem 
which he had for the queen his wife, who, the even- 
ing before his queen's coronation, received this order 
himſelf. 

BrooM-RAPE, in botany. Sce OxoBancue, 

BROOMING, or Bxzaminc, ef a /hip, the waſhing 
and burning off all the filth that ſhe has contracted on 
her ſides with weeds, ſtraw, broom, or the like, when 
ſhe is on the careen, or on the ground. See Ca- 

Nin. 

BROTHEL. See STzws. 

BROTHER, a term of relation between male children, 
fprung from the ſame parents, or from the ſame fa- 
ther, or the ſame mother. 
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The ancients uſed the term brother, indifferendly, 
to almoſt all who ſtood related in the collateral line, 
as uncles and nephews, couſins-german, &c. 

According to the laws of Moſes, the brother of a 
man, who died without children, was obliged to mar- 
ry the widow of the deceaſed, in order to raiſe up 
children to him, that his name and memory might 
not be extinct. See the article Wibow. 

Among us, it is cuitomary for kings to give the ti- 
tle brother to each other, 

In the civil law, brothers, fratres, in the plural 
number, ſometimes comprehends liſters. | 

BroTHER is alſo a cultomary term for prieſts of the 
ſame perſuaſion to addreſs one another by; but it is 
more particularly uſed to denote the relation between 
monks of the — convent, as father Zachary: Tn 
Engliſh, we more uſually fay, Friar Zachary, from 
the French word frere, brother. Preachers alſo call 
their hearers, my brethren, or my dear brethren ; and 
ſometimes they uſe the ſingular number, and ſay, my 
brother, 

This appellation is borrowed from the primitive 
Chriſtians, who all called each other brothers: bur it 
is now principally uſed for ſuch of the religious as are 
not prieſts ; thofe in orders are generally honoured with 
the title of father, whereas the reſt are only ſimply 
brothers, 

BROTHERS-GERMAN., See GERMAN, 

BROTHERS of the roſy-creſs, See RoS1CRUCIAN, 

BROUCK, the name of a town of Germany, in the 
circle of Weſtphalia, upon the river Roer; and like- 
— of a town of Switzerland, upon the banks of the 

ar, 

BROUERSHAVEN, a port-town of Zeland, in the 
united Netherlands, ſituated on the north fide of the 
iſland of Schonen, about nine miles ſouth-weſt of 
Helvoetfluys: E.-lon. 30 55", and N. lat. 51® 50“. 


BROW, or Eys-»xow, an hairy arch extended over 


the orbit of each eye. See p. 291. col. 1. 

BROW-rosr, among builders, denotes a beam which 
goes acroſs a building. 

Brow-ANTLER, among ſportſmen, that branch of a 
deer's horn next the tail. 

BROWALLIA, in botany, a genus of the didynamia 
angioſpermia claſs. The calix has five teeth; the lim- 
bus of the corolla is divided into five equal and open 
ſegments ; and the capſule is unilocular, 

BROWN, among dyers, painters, Cc. a duſky colour, 
inclining towards redneſs, Of this colour there are 
various ſhades or degrees, diſtinguiſhed by different. 
appellations; for + wa Spaniſh- brown, a ſad- 
brown, a tawney-brown, the London brown, a clove- 
brown, Cc. 

Spaniſh-brown is a dark dull red, of a horſe-fleſh 
colour. It is an earth, and is of great uſe among 
painters, being generally uſed as the 5 and priming 
colour that they lay upon any kind of timber -· work 
in houſe· painting. That which is of the deepeſt co- 
lour, and freeſt from ſtones, is the beſt. ugh 
this is of a dirty brown colour, yet it is much uſed,. 
not to colour any garment, ualeſs it be an old man's 

gown; 
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gown; but to ſhadow vermillion, or to lay upon any 
dark ground behind a picture, or to ſhadow yellow 
berries in the darkeſt places, when you want lake, 
©c. It is beſt and brighteſt when burnt in the fire, 
till it be red hot, although, if you would colour any 


hare, horſe, dog, or the like, it ſhould not be burat ;* 


but, for other utes, it is beit when it is burnt ; as for 
inſtance, for colouring wood, poſts, bodies of trees, 
or any thing elle of wood, or any dark ground of a 
picture. See DrYinG. 

BROWNISTS, in church-hiſtory, a religious ſect, 
which ſprung up in England towards the end of the 
XVIth century. Their leader was one Robert Brown, 
born at Northampton. They ſeparated from the eſta- 
bliſhed church, on account of its diſcipline and form 
of government. They equally diſliked epiſcopacy and 
preſbyterianiſm. They condemned the ſolemn cele- 
bration of marriages in churches, maintaining, that 
matrimony being a political contract, the coolirmation 
of it ought to proceed from the civil magiſtrate, They 
rejected all forms of prayer, and held, that the Lord's 
prayer was not to be recited as a prayer; being given 
only as a model, upon which to form our prayers. 

BRUCA, the name of a river and fea-port town of Si- 
cily, in the valley of Noto. 

BRUCHSAL, a town of the biſhopric of Spires, in the 
palatinate of th: Rhine, in Germany: E. lon. 89 zo“, 
and N. lat. 49 15% 

BRUCHUS, in zoology, a genus of inſects belonging 
to the order of caleoptera. The feelers are filiform, 
and gradually increaſe in thickneſs. There are ſeven 
ſpecies, viz. the pili, has grey elytra interſperſed 
with white ſpots, and a white fundament with two 
black ſpots. It is a native of North America, and 
deſtroys whole fields of peaſe : It is now found in ſe- 
veral of the ſouthern parts of Europe ; where it does 
great injury to the corn, 2. The theolrome with 
whitiſh elytra interſperſed with black points. It fre- 
quents the theolroma or chocolate trees in the Eaſt 
Indies. 3. The gleditfre, with ſtriated elytra of 
the ſame length with the belly, a pitch-coloured body, 
and green feelers, It is a native of America, 4. 
The bactris, with ſmooth elytra, a hoary body, and 
the hind part of the thighs oval. It frequents the 
palm-trees of Jamaica. 5. The granarius, has black 
elytra; the fore-feet are red, and the hind-feet are 
dentated, It frequents the feeds of plants in ditfer- 
ent parts of Europe, 6. The ſemiparius is black, 
with the baſe of the feelers and fore · ſcet teſtuceous. 
It is about the ſize of a louſe, and a native of Eu- 
rope. 7. The pecticornis, with comb-tſhaped feclets 
longer than the body. It is a native of Barbary and 
China. 

BRUGES, a city and port-town of Flanders; eleven 
miles caſt of Oſtend. and twenty-four north-welt of 
Ghent: E. lon. 3* f,, and N. lat 51% 16. 

There is a navigable cana} from Oſtend to Bruges, 
which has ſlill the belt foreign trade of any town in 
Flanders, 

BRUISE, in ſurgery, the ſame wich contuſion, Sce 
Conrustox, and SURCERY., 


( 683 ) 
BRUMALIA, ia Roman antiquity, feſtivals of Bacchus 
celebrated twice a- year; the firlt on the twelfth of 
the calends of March, and the other on the eigh- 


B R U 


teenth of the calends of November. They were in- 
ſtituted by Romulus, who, during theſe feaſts, uſed 
to entertain the ſenate, Among other heathea tetli- 
vals which the primitive Chriſtians were much incli- 
ned to obſerve, Tertullian mentions the brume or bru- 
malia. 

BRUNELLA, in botany. See PrauneLLa. 

BRUNIA, in botany, a genus of the pentandria mono- 
gynia claſs. The flowers are aggregated ; the fila- 
ments of the ſtamina are inſerted into the ungues of 
the petals; the (ſtigma is bifid, and the feeds are 
fingle,. There are lix ſpccies, all natives of Athi- 


Opta. 

BRUNSBUTTEL, a port-town of Holſtein, in the 
circle of Lower Saxony, in Germany, ſituated at the 
mouth of the river Elbe: E. lon. 8% 42', and N. lat. 
54 104%. It is ſubject to Denmark. 

BRUNSFELSIA, in botany, a genus of the pentan- 
dria monogynia claſs. The corolla is long and ſhaped 
like a tunnel; the berry is unilocular, and contains 
many ſeeds. 

BRUNSWICK, the capital of the duchy of Brunſwick, 
in the circle of Lower Saxony, in Germany, fituated. 
on the river Ocker, about 35 miles calt of Hanover : 
E. lon. 10 30', and N lat. 529 30“. 

The elector of Hanover is ſtyled duke of Brunſwick, . 
though he has no property in, or dominion over, the 
city of that name, which belongs to the duke of Brunſ- 
wick Wolfembuttle. 

BURNTISLAND, a parliament-town on the coaſt of 
Fife, in Scotland, about ten miles north-weſt of E- 
dinburgh ; W. long. 3“, and N. lat. 56% fa“. 

BRUSH, an 1ia{trument made of briſtles, hair, wire, or 
ſmall twigs, to clean-cloaths, rooms, &c. and alſo to 
paint with, There are various forts of them, diſtin- 
guiſhed by their ſhape or uſe. In the choice of paint- 
ers bruſhes, obſerve whether the briſtles are fit bougd 
in the (locks, and if the hair be (ſtrong and lie cloſe 
together; for if they ſprawl abroad, ſuch will never 
work well; and if they are not falt bound in the ſtock, 
the briſtles will come out when you are uſing them, 
and ſpoil your work, as may be ſcen where the looſe 
hairs of the bruſh have lain up and down in the colours 
laid on, to the great detriment of the work. 

Wine-bruſhes are of ule for ſcrubbing thoſe ſilver, 
copper, and braſs pieces, which are to be gilded over, 
in order to clear them perfectly from any dirt, ruſt, or 
filth, which may adhere to them, and, if not bruſhed 
off, would hinder the cloſing of the gold with them, 
They are therefore uſed by gilders, {ilverſmiths, Cc. 
and are uſually fold by ironmongers. Beard-bruſhes 
pay a duty, on importation, of 18. 35%. the groſs 
or twelve dozen; whereof 18. 14 is drawn back on 
exporting them, Comb-bruſhes pay 28. 644.%,4. for 
the ſame number; and cf this 28. 3 d. is repaid. 
Head-bruſhes pay 18. 3 d. the dozen ; rubbing- 
bruſhes 378. the dozen; weavers-bruſhes 11 
tor the ſame number; in all which a — 

au back 
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drawhack is allowed, However, it is to be obſerved, 
that bruſhes are among the number of goods prohibited 


to be imported, 

BRUSSELS, the capital of the province of Brabant, 
and of all the Auſtrian Netherlands, It is ſituated on 
the river Senne, and is the fee of a biſhop; W. long. 

46, and N. lat. g0* 50“. 

It is a ſtrong fortiked town, and agreeably ſituated, 
which, together with the viceroy's reſidence, occations 
a preat refort of nobility and gentry, 

BRU TE, an animal guided mo{tly by mere inſtin, and 
compreheads all ammals, excepting mankind, 

BRUTON, a market-town in Somerſetſhite, about ten 
miles ſouth-ealt of Wells; W. long. 20 35“, and N. 
lat. 51 15˙% a 

BRYANSBRIDGE, a town of Ireland, in the county 
of Clare, and province of Connaught, ſituated on the 
river Shannon, about eight miles north of Limerick. 

BRYGMUS, among phylicians, a grating noiſe made by 
the pnaſhing of- teeth, 

BRYONIA, in borany, a genus of the moncecia ſynge- 
neſia claſs, The calix of the male has five teeth; the 
corolla is divided into five ſegments; and there are 
three filaments, The calix of the female is likewiſe 
teethed ; the corolla has five Cvilions; the ſiylus is 
trifhd ; and the berry is roundiſh, and contains many 
{veds, "There are fix ſpecies of bryony, only one of 
which, viz. the alba, or white bryony, is a native of 
Britain. The root is a ſtrong cathartic, and, applied 
externally, is ſaid to be a power ful diſcutient. | 

Black BPA LON. See [Aus. 

BRYUM, in botany, a genus of the cryptogamia muſci 
claſs. The anthera is covered with an operculum ; 
the calyptra is ſmooth. There are 41 ſpecies, moſt of 
them natives of Britain. 

BUBALITS, in zoology, the trivial name of the buffalo, 
a ſpecies of the bos. Sce Bos 

BUBBLE, in philoſophy, {mall drops or veſicles of any 
fluid hlled with air, and either formed on its ſu face, 
by an addition of more of the fluid, as in raining, 
Sc; or in its ſubſtance, by an intettine motion of its 
component particles, Bubbles are dilatable or com- 
preſſable, i. e. they take up more or leſs room, as the 
included air is more or leſs heated, or more or leſs 
preſſed from without, and are round, becaule the in- 
cluded air aQs equally trom within, all around, 

BuBBLE, in commerce, a cant term given to a kind of 
project for raifting of money on imaginary grounds, 
much practiſed in France and England in the years 
1719, 1720, and 1721, 

The pretence of thoſe ſchemes was the raiſing a ca- 
pital for retrieving, ſetting on foot, or carrying on 
ſome promiſing and uſeful branch of trade, manufac- 
ture, machinery, or the like: To this end propoſals 
were made out, ſhewing the advantages to be derived 
from the uadertaking, and inviting perſons to be en- 
gaged in it. "The ſum neceſſary to manage the affair, 
together with the profits expected from it, were divi- 
ded into ſhares or ſubſcriptions, to be purchaſed by a- 
ny diſpoſed to adventure therein, 

Bubbles, by which the public have been tricked, 
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are of two kinds, viz. 1. Thoſe which we may pro- 
perly enough term trading-bubblesz and, 2. Stock or 
tand-bubbles. The former have been of various kinds; 
and the latter at different times, as in 1719 and 1720. 

BUBO, in ornitholopy, the trivial name of a ſpecies of 
ſtrix. See Sraix. 

BoBo, or BuBos, in ſurgery, a tumour which ariſes, 
with inflammation, only in certain or particular parts 
to which they are proper, as in the arm pits and in the 
groins. See Mepicine, and SURGERY, 

BCU BON, in botany, a genus of the pentandria digynia 
claſs. The fruit is oval, itriated, and bairy. There 
are four ſpecies, and none of them natives of Bii- 
tain. 

BUBONOCELE, or Hernia InGUINAL1S, in ſur- 
gery, a tumour in the inguen, formed by a prolaptus 
of the inteſtines, omentum, or both, through the pro- 
ceſſes of the peritonzum, and rings ot the abdominal 
muſcles. See SURGERY. 

BUBONIUM, in botany, a ſynonime of the inula. See 
InuLa. | 

BUCANEPHYLLON, in botany, the name by which 
Plukenet calls the {arracena, See SARRACENA, 

BUCARDIA, or RucarniTz®, in natural hiſtory, a 
kind of tigured ſtones, formed in the cavities of the 
larger cockles, ard reſembling, in ſome meaſure, a 
heart at cards, 

BUCARIZA, a town of the kingdom of Rungary, in 
Croatia, upon the Adriatic ſea, in a gult that takes 

the ſame name. 

BUCCA /errea, in botany, a name given by Micheli to 
the ruppia of Linnzus, Sce Ruyeia. 

BUCCAL, ſomething belonging to the cheeks : Thus, 
the buccal glands, are 'thote diiperſed over the inner 
ſide of the cheeks. 

BUCCANEERS, thoſe who dry and ſmoke fleth or 
fiſh, after the manner of the Americans. 

This name is particularly given to the French inha- 
bitants of the iſland of St Domingo, whoſe whole em- 
— is to hunt bulls, or wild boars, in order to 
ell the hides of the former, and the fleth of the latter. 

The buccaneers are of two forts: The buccaneers 
ox-hunters, or rather hunters of bulls and cows ; and 
the buccancers boar-hunters, who are ſimply called 
hunters; though it ſeems, that ſuch a name be leis 
proper ta, them than the former; ſince the latter ſmoke 
and dry the fleſh of wild boars, which is properly cal- 
led buccaneering, whereas the former prepare only che 
hides, which is done without buccaneering. 

Buccaneering is a term taken from Buccan, the 
place where they ſmoke their fleſh or fiſh, after the 
manner of the ſavages, on a grate or hurdle, made of 
Brafil wood, placed in the ſmoke, a conſiderable di- 
{tance from the fire: This place is a hut, of about 
twenty five or thirty feet in circumference, all ſur- 
rounded and covered with palmerto leaves, 

BuccaxErss alſo ſignify thoſe famous adventurers of 
all the nations in — who join together to make 
war againſt the Spaniards of America, cruiſing about 
in privateers, to take all the veſſels and ſmall craft 
they can mect with, 


BUCCARI, 
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BUCCARI, a town of Iſtria upon the Adriatic ſea, be- 
longing to the houſe of Auſtria. 

Buccar1, or BouCHAR1, is alſo the name of a large 
province of Aſiatic Tartary, fituated between 782 and 
yo® E. Ion. and 34% and 44 N. lat. 

BUCCELLARII, an order of ſoldiery under the Greek 
emperors, appointed to guard and diſtribute the am- 


muoirion-bread ; though authors are ſomewhat divi- BUCEROS, in ornithology, a genus belonging to the 


ded as to their office and quality. Among the Viſi- 
goths, buccellarivs was a general name for a client or 
vaſſal who lived at the expence of his lord. Some 
give the denomination to paraſites in the courts of 
princes, ſome make them the body-guards of empe- 
rors, and ſome fancy they were only ſuch as empe- 
rors employed in putting perſons to death privately. 
BUCCINA, an ancient muſical and military inſtrument. 
It is uſually taken for a kind of trumpet ; which opini- 
on is confirmed by Feltus, by his detining it a crook- 
ed horn, played on like a trumpet. Vegetius obſerves, 
that the buccina bent in a ſemicircle, in which reſpect 
it differed from the tuba or trumpet. It is very hard 
to diſtinguiſh it from the cornu or horn, unleſs it was 
ſomething leſs, and not quite ſo crooked ; yet it cer- 
tainly was of a different ſpecies, becauſe we never read 
of the cornu in uſe with the watch, but only the buc- 
cina. Beſides, the ſound of the buccina was ſharper, 
and to be heard much farther, thas either the cornu 
or the tuba. In ſcripture, the like inſtrument, uſed 
both in war and in the temple, was called rams- 
horns,. kiren-jobel, and ſopheroth hagijobelim. 
BUCCINUM or TzxumetT-$HELL, 4 genus of ſhell- 


fiſh- belonging to the order of vermes teilacez, "This BUCH, a town of Guienne, in France, which gives its 


animal is one of the ſnail kind. The ſhell is univalve, 


ſpiral, and gibbous. The aperture is oval, ending in BCCHAN, a country or diltrict of Aberdeenthire, in 


a ſmall (trait canal. Linnæus enumerates about ſixty 
| ſpecies, molt of which are found in the ſouthern (cas, 


BUCCO, in ornithology, a genus belonging to the or- BUCHNERA, ia botany, a genus of the didycamia an- 


der of picæ. The beak is cultrated, turned inwards, 
compreſſed on the ſides, and emarginated on each fide 
at the apex; and there is a long {lit below the eyes. 
The noſtrils are covered with feathers. The feet have 
four toes, two before and two behind, There is but 
one ſpecies, viz. the capenſis, which is of a reddiſh 


colour, with a yellow belt round the ſhoulders, and a BUCHAW, an imperial city of Swabia, in Germany, 


black one round the breaſt. It is found at the Cape 
of Good-Hope. 


BUCCULA, in antiquity, denotes the umbo, or moſt BUCHAREST, a town of Wallachia, ſubject to the 


— part in the middle of a ſhield; fo called, 


uſe uſually faſhioned like the mouth or face of a BUCHORN, a city of Swabia, in Germany, ſituated 


man or other animal. 
BUCENTAUR, a galeas, or large galley of the doge 
of Venice, adorned with fine pillars on both fides, and 


gilt over from the prow to the ſtern, This veſſel is BUCIOCHE, in commerce, à ſort of woolen cloth ma- 


covered over head with a kind of tent, made of pur- 
ple ſilk. In it the doge receives the great lords and 


perſons of quality that go to Venice, accompanied with BUCK, in zoology. Sce Ctavus. 
the ambaſſadors and counſellors of ſtate, and all the Bucx-asan, in botany. See M uVvaxvruts. 

ſenators ſeated on benches by him, The ſame veſſel Bucx-T#orx, the Engliſh game of the rhamous, 
ſerves alſo in the magnificem ceremony of aſcenſion- ByCcx-watar. Sce PourGonun, 


Vox. I. No. 29. 3 


the ſea to eſpouſe it, and to denote his dominidud over 
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day, on which the Duke of Venice throws a ring imo 


the gulph of Venice, 
Bucentaur is allo the name of a ſkip, at great and 

s magniſicent as that of the Venetians, built by or- 
der of the elector of Bavaria, and launched on a lake, 
which is ſix leagues in length. 


order of pice, The beak is convex, cultiated, very 
large, ſerrated outwards : The fore-head is naken, 
wit a bony. gibboluy. The noſtrils are behind the 
baſe of the beak, The tongue is tharp and ſhort. 
The feet are of the greſſarii kind, i. e. the toes are 
diltin from each other. There are four ſpecies 
of the buceros, viz, 1. The bicornis, with 4 flat 
bony fore-head, and two horns before. The body is 
black, and about the ſize of a hen; but the brealt, 
belly and thighs are white, There is a white ſpot ou 
the wing; the tail is long, with ten black prime tea- 
thers, and the four outermolt on each are White, The 
feet are greeniſh, with three toes before and one be- 
hind, It is a native of China, and called Calao, by 
Willoughby and other authors. 2. The hydrocorax, 
or Indian crow of Ray, has a plain bony fore-head 
without any horns, The body is yellowith, and black- 
ich below. It inhabits the Molucca iſles. 3. The 
rhinoceros, has a crooked horn in the fore-head join- 
ed to the upper mandible. It is a native of Iuvia, 
and feeds upon carion, 4, The naſutus, bas a ſmooth 
fore-head. It is about the {ize of a magpye, and is 
a native of Senegal, 


name to à territory called /e Capitulat de Buch, 


Scotland: It gives the title of Earl to the noble ard 
ancient family of Erſkine, 


gioſpermia clals. The calix has five teeth; the co- 
rolla is divided into five equal heart-ſhaped ſegments; 
and the capſule is bilocular. There are three ſpecies, 
viz." The americana, a native of Canada and Virginia; 
the aſiatica, a native of Ceylon and China; and the 
Africana, a native of Xthiopia, 


about twenty-five miles ſouth- weft of Ulm : E. long. 
9% 4300, and N. lat. 4857. 


Turks: E. lon, 26* 30', and N. lat. 44% 200. 

on the ealt fide of the lake ot Conſtance, and about 
twelve miles caſt of the city of Conitance: E. lung. 
9* 20', and N. lat. 47 40. 


nuſactured in Provence, which the ficach ſhips carry 
to Alexandria and Cairo, 


BUCKET, 


= 
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BUCKET, a ſmall portable veſſel, to hold water, of- 

ten made of leather for its lightneſs and eaſy uſe in 
caſes of fire, 

It is alſo the veſſel let down into a well, or the 
ſides of ſhips, to fetch up water. f 

BUCKING, the firſt operation in the whitening of lin- 
nen yarn or cloth. See p. 564. | 

BUCKINGHAM, a borough-town of Buckinghamſhire, 
about forty-ſix miles north-weſt of London: W. lon, 
1*, and N. lat. 51% 500. 

It ſends two members to parliament. 

Buckinghamſhire has Northamptonſhire on the north ; 
Bedford, Hertford, and Middleſex, on the eaſt; Berk- 

ſhire, from which it is divided by the river Thames, 
on the ſouth; and Oxfordſhire, on the welt. 

BUCKLE, a well known utenſil, made of divers forts 
of metals, as gold, ſilver, ſteel, braſs, &c. 

The faſhion or form of buckles is various ; but their 
uſe, in genefal, is to make faſt certain parts of dreſs, 
as the ſhoes} garters, Cc. | 

Buckles for girdles pay a duty of 3s. 104% d. the 
groſs, or twelve dozen; whereof 18. 4+ d. is drawn 
back on exportation,” Buckles for girts pay likewiſe 
a duty of 18. od the groſs; and both theſe pay 
ſomewhat more, if of braſs. But it is be obſerved, that 
all buckles are prohibited to be imported, 

BUCKLER, a piece of defenſive armour uſed by the 

- ancients, It was worn on the left arm, and compoſed 
of wickers woven together, or wood of the lighteſt 

- fort, but moſt commonly of hides, fortified with plates 
of braſs or metal, The figure was ſometimes round, 
ſometimes oval, and ſometimes almoſt ſquare, Moſt 
of the bucklers were curiouſly adorned with all ſorts 
of figures of birds and beaſts, as eagles, lions; nor of 

- theſe only, but of the gods, of the celeſtial bodies, 
and all the works of nature; which cuſtom was deri- 
ved from the heroic times, and from them communi- 

' cated to the Grecians, Romans, and Barbarians. 

Vitive BucxL#ns. Thoſe conſecrated to the gods, and 
hung up in their temples, either in commemoration of 
ſome hero, or as a thankſgiving for a victory obtained 
over an enemy; whoſe bucklers, taken in war, were 
offered as a trophy. 

BUCKNHAM, or Bvuckxtnnam, a market-town of 

Norfolk, about nine m les eaſt of Thetford: E. long. 
19 fo, N. lat. 52* zo. q 

BUCKOR, a province of the E. Indies, ſituated on the 
river Indus, having the province of Multan on the 
north, and Tatta on the ſouth. 

BUCKRAM, ia commerce, a ſort of coarſe cloth 
nude of hemp. gummed, calendered, and dyed feve- 
ral colours. It is put into thoſe places of the lining 
of a garment, which one would have (tiff, and to keep 
their forms. It is alſo uſed in the bodies of womens 
gowns; and it often ſerves to make wrappers to cover 
cloths, ſerges, and ſuch other merchandiſes, in order 
to preſerve them and keep them from the duſt, and 
their colours from fading. Buck rams are ſold whole- 
fale by the dozen of fmall pieces or remnants, each 
about four ells long, and broad according to the pieces 
hom which they are cut. Sometimes they uſe new 
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pieces of linen eloth to make buckrams, but moſt 
commonly old ſheets and old pieces of ſails. 

Carrick buckrams pays a duty of 5 d. the ſhort 
ece; whereef 5 7% d. is repaid on exporting it. 
alt-country buckram pays 18. 2445, d. the roll or 

half-piece ; whereof 1s. d. is drawn back. French 
buckram pays 11. 138. 107 d. the dozen pieces; 
whereof 11, oo s. 1.0% d. is repaid. Fine German 
buckrams pays 28. 470 d. the piece; whereof 25. 
11 b d. is drawn back on exportation. 

BUCKSTALL, a toil to take deer, which muſt not be 
kept by any body that has not a park of his own, un- 

der penalnes, 

BUCOLIC, in ancient poetry, a kind of poem relating 
to ſhepherds and country affairs, which, according to 
the moſt generally received opinion, took its rife in 
Sicily. Bucolics, ſays Voſſius, have ſome conformity 
with comedy. Like it, they are pictures and imita- 
tions of ordinary life; with this difference, however, 
that comedy repreſents the manners of the inhabitants 
of cities, and bucolics the occupations of country pec- 
ple. Sometimes, continues he, this laſt poem is in 
form of a monologue, and ſometimes of a dialogue, 
Sometimes there is action in it, and ſometimes only 
narration ; and ſometimes it is compoſed both of ac- 
tion and narration, The hexameter verſe is the molt 
= er for bucolics in the Greek and Latin tongues. 

oſchus, Bion, Theocritus, and Virgil, are the moſt 
renowned of the ancient bucolic poets. 

BUD, among gardeners, that part of a ſeed which ſirſt 
begins to 15 rout, or rather the leaves firſt put forth: 
Theſe in ur. plants are two; in others, four; and 
in others again, fix, or even more. 

1 is alſo uſed for the ſprout from whence a branch a- 
riſes. 

Bus, in country-affairs, likewiſe denotes a weaned calf 
of the firlt year; fo called, becauſe the horns are then 
in the bud. 

BUDA, the capital of lower Hungary, about 130 miles 
ſouth-eaſt of Vienna: It ſtands on the fide of a hill, on 
the ſouth-weſt fide of the Danube, and is well fortified 
and defended by a caſtle, eſteemed one of the ſtrong- 
eſt fortreſſes in Hungary: E. long. 19% 20, N. lat. 


rai 

BUDDESDALE, a nnrket town of Suffolk, about 
thirteen miles north-eaſt of Bury: E. long. 1 10', 
and N. lat. 52% 25%. 

BUDDLE, in mineralogy, a large ſquare frame of 
boards, uſed in waſhing the tin ore. Fee Wazsninc. 

BUDDLEIA, in botany, a genus of the tetrandria 
monogynia claſs. The calix and corolla are each di- 
vided into four parts ; the ſtamina are inſerted into the 
receptacle; the capſule has four cells, and contains 
many feeds. The ſpecies are two, vis. the occiden- 
talis, and americana, both natives of America, 

BUDDLING, the a& of cleanſing, or waſhing any ore. 
See Wa$H1nGc. 

BUDGE-barre/;, among engineers, ſmall barrels well 

| hooped, with only one ; on the other end is nail - 
ed a piece of leather, to draw together upon ſtrings 
like a purſe, Their uſe is for carrying powder along 

with 
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with a gun or mortar, being leſs dangerous, and eaſter 
carried, than whole barrels. They are likewiſe uſed 

upon a battery of mortars, for holding meal-powder. 

BUDINGEN, the capital of a county of the ſame name 
in Germany, ſituated in the circle of the upper Rhine, 
about twenty miles north-eaſt of Frankfort. 

BUDOA, a city of Dalmatia, ſituated on the gulf of 
Venice, in 19? 20' E. long. and 42® 15 N. lat. 

It is a biſhop's ſee. 

BUDWEIS, a town of Bohemia, fituated on the river 
Muldaw, about ſixty-five miles ſouth of Prague: E. 
long. 14 20', N. lat. 49*. 

BUDZIAC Taxraxy, a country ſubject to the Turks, 
ſituated on the rivers Neiſter, Bog, and Nieper; ba- 
ving Poland and Ruſſia, on the north; Little Tarta- 
ry, on the eaſt; the Black-ſea, on the ſouth; and 
Beſſarabia, on the weſt, 

BUEN-AYRE. See Boxairs. 

BYENOS-AYRES, one of the moſt conſiderable Spa- 
niſh ports on the eaſt coaſt of South America, ſituated 
on the ſouthern ſhore of the river Plata, and about 
fifty leagues from its mouth ; and yet here the river 
is full ſeven leagues broad: W. long. 60®, S.lat 36“. 

Ir is a ſtrong fortified town 


BUEN-RETIRO, a palace near Madrid, belonging to 


the king of Spain. 


BUFF, in commerce, a ſort of leather prepared from. 


the ſkin of the buffalo, which, dreſſed with oil, after 
the manner of ſhammy, makes what we call buff - kin. 
This makes a very conſiderable article in the French, 
Engliſh, and Dutch commerce at Conſtantinople, 
Smyrna, and all along the coaſt of Africa, The 
ſkins of elks, oxen, and other-like animals, when 
prepared after the ſame manner as that of the buffalo, 
are likewiſe called buffs, : 

Of buff-ſkin, or buff-leather, are made a fort of 
coats for the horſe or gens d'arms of France, banda- 
liers, belts, pouches and gloves. 

In France, there are ſeveral manufaRories defi 
for the dreſſing of thoſe ſort of hides, particularly at 
Corbeil, near Paris; at Niort, at Lyons, at Rone, at 
Eranepus, at Cone. 

BUFFALO, in zoolopy. See Bos. 

BUFFET was — a little apartment, ſeparated 
from the reſt of the room by ſlender wooden columns, 
for the diſpoſing of china, glaſs-ware, Cc. 

It is now properly a large table in a dinning-room, 
called alſo a fide-board, for the plate, glaſſes, bottles, 
baſons, c. to be placed on, as well for the ſervice 
of the table, as for magnificence. In houſes of per- 
ſors of diſtinction in France, the buffet is a detached 
room, decorated with pictures relative to the ſubject, 
with fountains;. ciſterns and vaſes. It is commonly 

Faced with marble or bronze. 

BUFFOON, a droll or mimic who diverts the public by 
his pleaſantries and follies. 

BUFO, in zoology, the trivial name of a ſpecies of rana. 
See Rana. 

BUFONIA, in botany, a genus of the diandria mono- 
gynia claſs. The calix is four - leaved; the petals ace 
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ſour; and the capſule is unilocular, and contains two 
ſeeds. There is but one ſpecies, viz. the tenuifolia 
or baſtard chick-weed, a native of Britain. 

BUG, a river, which, taking its riſe in red Ruſſia in 
Poland, runs norhward to Breſte ; and then, turning 
weſtward, falls into the Weiſel, or Viſtula, below 
Warſaw. 

Bus, or Bucs, in zoology, the Engliſh name of a 
ſpecies of cimex, See Cimtx. 

BUGEN, a town of Japan, the capital of the kingdom 
of that name, in the iſle of Ximo. 

BUGEY, a territory in France, being the ſouth diviſion 
of Breſſe, in Burgundy, on the frontiers of Savoy. 
BUGGASINS, in commerce, a name piven to buckrams 
made of callico: theſe pay a duty, on importation, 
of 18. 2 d. the half piece; whereof 1s. ud. is 

drawn back on exportation. 

BUGGERS, in church-hiſtory, the ſame with bulga- 
rians, a ſect of heretics which, amongſt other errors, 
held, that men ought to believe no ſeripture but the 
New Teſtament; that baptiſm was not neceſſary to 
infants; that huſbands who converſed with their wives . 
could not be ſaved; and that an oath was abſolutely 
unlawful.. 

BUGGERER, a perſon who is guilty 'of the crime of 
buggery. See the next article. 

BUGGERY, is defined by Sir Edward Coke to be a 

- carnal copulation againſt nature, either by the contu- 
lion of ſpecies, that is to ſay, a man or woman with 
a brute beaſt; or ſexes, as 4 man with a man, or man 
unnaturally with a woman. It is ſaid this fin again(t 
God and nature was firſt brought into England by the 
Lombards; and aaciently, according to ſome writers, 
it was puniſhable with burning; but others ſay, with 
burying alive. It is, by ſtature, felony without bene- 
ſk of clergy, and is always excepted out of a general 
pardon, 

BUGIA, a-port-town of the kingdom of 'Algiers, in A- 
frica, ſituated about fixty miles eaſt of the city of Al- 
giers; E. long. 4, N. lat. 35 300. 

BUGIE, à port towa of Egypt, ſituated on the weſtern 
ſhore of the Red-fea, almoſt oppoſite to Ziden, the 

rt-town to Mecca, and about 100 miles welt of it; 
. long. 36*, N. lat. 22“. 

BUGLE, in botany. See Apjvoa. 

BUGLOSS, in botany; See Ancuvsa; 

Viper BucLioss, in botany. See Ecutun. 

BUGULA; Buer, in botany. See Abu. 

BUHL, a little fortreſs in Swabia, about fix miles ſouth- 
caſt of Stolhoffen, and nineteen north-eaſt of Straſ- 
burg. 

BULL DING, a fabric erected by art, either for devo- 
votion, for magnificence, or for conveniency, 

Regular BuiipinG, is that whoſe: plan is ſquare, the 
oppolite lides equal, and the parts diſpoſed with ſym- 
metry. 

Irregalar Button, that whoſe plan is dot contained 
with equal or parallel lines, either by the accident of 
Gruation, or the deſign of the builder, and whole parts 
are not relative to one another in the elevation. 


Inſulated 


3 I. 

Laſulated Buiu ix, that which is not contiguous to 
any other, but is eacompaſſed with ſtreets, open ſquares, 
or the like. | 

Engaged Button one ſurrounded with other build- 
ings, having no tront to apy ſtreet or public place, nor 
any communication without, but by a common paſ- 

- « (age, 

| . or ſunt Bult ina, one Whoſe area is below 
the ſarfice of the place on which it ſtands, and of 
which the loweſt courſes of ſtone are concealed, 

BviLDIxG is alſo uſed for the art of conſtructing and 

- railing an edifice; in which ſenſe it comprehends as 
well the expences, as the invention and execution of 
the deſign, 

As for the materials of buildings, they are either 
None, as marble, free - ſtone, brick for the walls, mor- 
tar, &c. or of wood, as hr, cypreſs, cedars for pil- 
lars of upright uſes, oak for -ſummers, beams, and 
crop-work, or for joining and connection, See Ax- 

©  CHITECTURE, 

BL, in the ancient Hebrew chronology, the eighth 
month of the eceleſiaſtical, and the ſecond of the ci- 
vil year; it has ſince been called Marſhevan, and an- 
{wers to our OQober, | 

BULAC, a town of Egypt, ſituated on the eaſtern ſhore 
of the river Nile, about two miles welt of Grand 
Cairo, of which it is the port town, and contains a- 
bout four thouſand familics; E, long. 32*, and N. 
lat. 30%. 

It is a place of great trade, as all the veſſels going 
up and down the Nile make ſome ſtay here: it is al- 
to in this place that they cut the banks of the Nile e- 
very year, in order to fill their canals, and overflow the 
neighbouring grounds, without which the ſoil would 

reduce neither grain nor herbage. 

BULAFO, a muſical inſtrument conſiſting of ſeveral 
pipes of wood, tied together with thongs of leather 
lo as to form a ſmall interſtice between each pipe, It 

is uſed by the negroes of Guinea. | 

BULB, or Bur.novs rooT, in the anatomy of plants, 
exprelles a root of a round or roundiſh figure, and u- 
ſaally furniſhed with fibres at its baſe. 

Bulbous roots are ſaid to be ſolid, when compoſed 
of one uniform lump of matter; tunicated, when 
formed of multitudes of coats, ſurrounding one ano- 
ther; ſquamoſe, when compoſed of, or covered with 
lefler flakes; duplicate, when there are only two to 
each plant; and aggregate, when there is a congeries 
of ſuch roots to each plant. | 

BULBOCASTANUM, in botany, See Buxivn. 

BULBOCODIUM, in botany, a genus of the hexan- 
dria monogynia claſs. The corolla is ſhaped like a 
tunnel, and conſiſts of five petals; the claws of the 
petals are narrow. There is but one ſpecies, viz, the 
vernum, a native of Spain. 

BULBOSE. See Buus, 

BULEUTA,! in 'Greeian antiquity, were magiſtrates 
anſwering to the decuriones among the Romans. See 
Dzecvurio. 

BULGAR,-the capital of the province 
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of Bulgar, in 
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Ruſha, ſituated on the river Wolga; E. long. 549, 
and N. lat 54%. 

BULGARIA, a province of Turky in Europe, bound- 

eld by the river Danube, which divides it from Walla- 
chia and Moldavia on the north, by the Black Sea on 
the eaſt, by Romania on the ſouth, and by Servia on 


the welt. Its chief city is Nicopolis. 1 
BuLGARIAN /angurge, the fame. with the Sclavonic. 
BULIMY, a diſeaſe in which the patient is affected with 

an infatiable and perpetual deſire of eating; and, un- 

leſs he is indulged, he often falls into fainting fits, It 
is alſo called ſames canina, canine appetite, 

BULITHUS, a ſtone found either in the gall-bladder, 
or in the kidneys and bladder of an ox, See Bos, 

BULK. of 4 ſhip, the whole content in {he hold for the 

ſtowage of goods. 

BuLk-HeaDs are partitions made athwart the ſhip with 
boards, by which one part is divided from the other; 
as the great cabbin, gun-room, bread-room, and ſe- 
veral other diviſions. The bulk-head afore is the 
partition between the fore-caltle and gratings in the 
head. | 

BULL, in zoology. See Bos. 

Burt, in aſtronomy, See AsTRONOMY, p. 486, 

87. 

8 among ſeamen, a ſmall, obſcure, ſublime 
cloud, ruddy in the middle, that ſometimes appears to 
mariners, and is the immediate forerunner of a great 
ſtorm at ſea, 

BuLL-FiNCH, in ornithology. See Lox1a. 

BuLL-FROG, in zoology, See Raxa. 

BuLL-HEAD, in ichthyology. Sce Corrus. 

Burr, among eceleſiaſtics, a written letter, ' diſpatched, 
by order of the pope, from the Roman chancery, and 
ſealed with lead, being written on parchmeat, by 
which it is partly diſtinguiſhed from a brief. See the 
article Bzieer, 

It is a kind of apoſtolical reſcript, or edict, and is 
chiefly in uſe in matters of juſtice or gface, If the 
former be the intention of the bull, the lead is hung 
by a hempen cord ; if the latter, by a ſilken thread. 
It is this pendent lead, or ſeal, which is, properly 
peaking, the bull, and which is impreſſed, on one 
ide, with the heads of St. Peter and St. Paul, and 
on the other with the name of the pope and the year 
of his pontificate, The bull is written in an old, 
round, gothic letter, and is divided into five parts, 
the narrative of the fact, the conception, the clauſe, 
the date, and the falutation, in which the pope (ſtyles 
himſelf /ervus ſervorum, i. e. the ſervant of ſervants. 

Theſe inſtruments, beſides the lead hanging to 
them, have a croſs, with ſome text of ſcripture, or 
religious motto, about it, Bulls are granted for the 
— of biſhops, the promotion to benelices, 
and the celebration of jubilees, &c. 

BuLL in cena Domini, à particular bull read every 
year, on the day of the Lord's ſupper, or Maundy 

urſday, in the pope's preſence, containing excom- 
munications and anathemas and all 


againſt hetetics, 
who diſturb or oppoſe the Furildiet iction of the * ſee. 
; ter 
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- ' Aﬀeer the reading of the bull, the pope throws a burn- 
ing torch into the public place, to denote the thunder 
of this anathema, 

Gelden BULL, an edi, or imperial conſtitution, made 
by the emperor Charle? IV. reputed to be the magna 

. Charta, or the fundamental law of the German empire. 

It is called golden, becauſe it has a golden ſeal, in 
the form of a pope's bull, tied with yellow and red 
cords of filk : upon one fide is the emperor repre- 
ſented ſitting on his throne, and on the other the ca- 
pitol of Rome. It is alſo called Caroline, on Charles 
Iv's account, Till the publication of the golden bull, 
the form and ceremony of the election of an emperor 
were dubious and undetermined, and the number of 
the electors not fixed. This ſolemn edi& regulated 

the functions, rights, privileges, and pre-eminences of 
the electors. "The original, which is in Latin, on 
vellum, is preſerved at Frankfort : this ordonnance, 
containing thirty articles, or chapters, was approved 
of by all the princes of the empire, and remain (till in 
force. 

BULLA, in zoology, a genus belonging to the order of 
vermes teltacex. It is an animal of the ſnail-kind : 
The thell conſiſts of one valve, convoluted, and with- 
out any prickles ; the aperture is narrowiſh, oblong, 
longitudinal, and entire at the baſe; the columella is 
ſmooth and oblique. There are twenty-three ſpecies, 
moſt of them natives of the Aſiatic and Atlantic o- 
ceags. ' 

BULL, in Roman antiquity, ornaments at firſt given 
only to the ſons of noblemen ; though afterwards tbey 
became of more common uſe. This ornament was 
firſt given by Tarquinius with the prætexta to his ſon, 
who had, with his own hand, at fourteen years of age, 
killed an enemy. Thus we find the bulla was a fign 
of triumph. Macrobius relates, that the children of 
freed men were allowed to wear the pretexta, and, 
inſtead of the golden bulla, a leathern one, about 
their necks : Thoſe bullz were made hollow within to 
incloſe amulets againſt envy, c. When the youth 
arrived at fifteen years of age, they hung up their 
bullz about the necks of their gods lares. We are 
farther informed, that the bulle were not only hung 
about the necks of young men, but of horſes alſo. 

BULLEN, a term uſed by country people for hemp- 
{talks peeled, . 

BULLET, an iron or leaden ball, or ſhot, wherewith 
fire-arms are loaded, See BALL. 

BULLINGBROKE, in geography. See Borixc- 
BROOK, 

BULLION, uncoined gold or ſilver in the maſs. 

Thoſe metals are called ſo, either when ſmelted 
from the native ore, and not perfectly refined; or 
when they are perfeQly refined, but melted down in 
bars or ingots, or in any unwrought body, of any de- 
gree of fineneſs, 

When gold and filver are in their purity, they are 
ſo ſoft and flexible, that they cannot well be brought 
into any faſhion for uſe, without being firſt reduced 
and hardened with an alloy of ſome other baſer metal. 

To prevent theſe abuſes, which ſome might be 

Vor. I. Numb. 29. 3 
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tempted to commit in the making of ſuch alloys, the 
legiſlators of civilized countries have ordained, that 

there ſhall be no more than a certain proportion of a 
baſer metal to a particular quantity of pure gold or 
filver, in order to make them of the ſineneſs of what 
is called the ſtandard gold or ſilver of ſuch a country. 

According to the laws of England, all forts of 
wrought plate in general, ought to be made to the 
legal ſtandard; and the price of our ſtandard gold and 
filver is the common rule whereby to ſet a value on 
- their bullion, whether the ſame be in ingots, bars, 
duſt, or in foreign ſpecie : whence it is eaſy to con- 
ceive that the value of bullion cannot be exactly known, 
without being firſt aſſayed, that the exact quantity 
of pure metal therein contained may be determined, 
and conſequently whether it be above or below the 
ſtandard. 

Silver and gold, whether coined or uncoined, (tho 
uſed for a common meaſure of other things), are no 
leſs a commodity, than wine, tobacco, or cloth; and 
may, in many caſes, be exported as much to the na- 
tional advantage as any other commodity. 

BULLOCK, the ſame with an ox, or gelded boll. 
See Bos. 

BULEY-Txz&s, in botany. See Cury$SornyLlLUN. 

BULTEL, a term uſed to denote the refuſe of meal after 
dreſſing, or the cloth wherein it is dreſſed, otherwiſe 
called bulter - cloth. 

BULWARK, in the ancient fortification, Sce Rau- 
PART, 

BUMICILLI, a religious ſect of Mahometans in Egypt 
and Barbary, who. pretend to fight with devils, and 
commonly appear in a fright and covered with wounds 
and bruiles. About the tull moon they counterfeit a 
combat in the preſence of all the people, which laſts 
for two or three hours, and is performed with aſſa- 
gaias, or javelins, till they fall down quite ſpent; in 
a little time, however, they recover their ſpirits, get 
up, and walk away. 

BUNGAY, a market-town of Suffolk, ſituated on the 
river Wavenny, about thirty-two miles north-eaſt of 
Bury: E. lon. 1* 35, and N. lat. g2* 36 

BUNGO, or Boxco., See BoxGo, 

BUNIAS, in botany, a genus of the tetradynamia ſili- 
quoſa claſs, The pod is deciduous, quadrangular, 
and the angles are , unequal and terminate in ſharp 
points, There are four ſpecies, only one of which, 
viz, the cakile, or ſea-rocket, is a native of Britain, 

BUNDLE, a collection of things wrapped up together. 
Of baſte-ropes, harneſs-plates, and glover's knives, 
ten make a bundle; of hamburg yarn, twenty {keans ; 
of baſſcet · rods, three feet about the band, 

BC NIU M, in botany, a genus of the pentandria digv- 
nia claſs, The corolla is uniform; the umbella i- 
thick; and the fruit is oval, There is but one ſpc- 
cies, viz, the bulbocaſtanum, earth - nut, kipper · nut. 

ig- nut, or hawk-out, a native of Britain. 

BUNK, or Buxxzx,.in the materia medica. See Lev- 
CACANTHA,. 

BUNT of @ ſail, the middle part of it, formed defign- 
edly into a bag or cavity, that the ſail may gather 

| 8M more 
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more wind. It is uſed moſtly in top ſails, becauſe 
courſes are generally cut ſquare, or with but ſmall al- 
lowance for bunt or compaſs.” The bunt holds much 

leeward wind, that is, it hangs much to leeward. 

Buxr Links are ſmall lines made faſt to the bottom of 
the ſails, in the middle part of the bolt-rope; to a 
crinple, and fo are reeved through a ſmall block, ſei- 
zed ro the yard. Their uſe is to trice up the bunt of 
the (ail, for the better furling it up. 

BUNTING, in ornithology, the Engliſh name of a ſpe- 
cies of fringilla. See FriNG1LLA. 22 
BUNTINGFORD, a market rown of Hertfordſhire, 
about twelve miles north of Hertford : W. long. 5“, 

and N. lat. 51 55/, | | 

BUNTZLAU, or BuyTzZer, the name of two towns 
in Germany: the old town is fituated on the river 
Elbe, and new town, which is become the moſt conſi- 
derable, upon the Gizare, eight leagues from Lignitz, 
in 169 26" E. long. and 519 12 N. latitude. There 
is lik-wiſc a town of that name in Sileſia, | 

BUONO, as rruro-svoxo, in mule, ſignifies a cer- 
tain time of part of 'the meafure, more proper for cer- 

. tain things than any other, as to end a cadence or 
pauſe, to place a long ſy able or ſyncoped diſſonance, 
concord, &c. kn common time of four times to a bar, 
the firſt and third is one buono tempo, as the ſecond 
and laſt are called tempo di cattiva. 

BUOY, ar ſea, a ſhort piece of wood, or a cloſe-hooped 
barrel, faſtened ſo as to float directly over the anchor, 
that the men, who po in the boat to weigh the anchor, 
may know where it lies. 

Buoy is allo a piece of wood, or cork, ſometimes an 
empty cafk, well cloſed, ſwimming on the ſurface of 
the water, and faſtened, by a chain or cord, to a large 
ſtone, piece of broken cannon, or the like, ſerving io 
mark the dangerous places near a coaſt, as rocks, foals, 
wrecks of veſſels, anchors, &c. 


There are ſometimes, inſtead of buoys, pieces of 


wood placed in form of maſts, in conſpicuous places ; 
and ſometimes large trees are planted in a particular 
manner, in number two at leaft, to be taken in a right 
line, the one hiding the other, ſo as the two may ap- 
prar to the eye no more than one, 

Stream the Buov is to let the anchor fall while the ſhip 
has way. 

To b up the cable is to faſten ſome pieces of wood, 
barrels, Cc. to the cable, near the anchor, that the 
cable may not touch the ground, in caſe it be foul or 
rocky, leſt it ſhould be fretted and cut off 

BUOYANT, ſomething which, by its aptneſs to floar, 
bears up other more ponderons and weighty things, 
See Buor. ; 

BUPHAGA, in ornithology, a genus belonging to the 
order of pic. The beak is ſtreight and quadrangu- 
lar; the mandibles are gibbous, entire, and the gib- 
boſity is greater on the outſide, The ſeet are of the 
ambulatory kind. "The body is greyiſh above, and of 
a dirty yellow below ; the tail is ſhaped like a wedge, 
It is a native of Senegal; and ——_— perches 


upon oven, and ap out the worms from their backs, 


BUPHTHALMUM, a genus of the ſyngeneſia pulyga- 
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mia ſuperflua claſs. The receptacle is paleaceous; the 
margin of the pappus is obſolete; the ſides of the 
ſeeds are marginated ; and the ſtigmata of the herma- 
phrodite floſcules are undivided. Ihe ſpecies are ten, 
none of which are natives of Britain, 

BUPLEURUM, in botany, a genus of the. pentandriz 
digynia clafs, The involucrum of the umbells is large 
and five-leaved; the fruit is ſtriated, compreſſed, 
and roundith. The fpecies are ſeventeen, only two 
of which are natives of Britain, viz. the rotundifo- 
lium; or thorow-wax; and the tenuiſſimum, or the 
leaſt hare's-ear. 

BUPRESTIS, in zoology, a genus of inſeQs belonging 
to the order of coleoptera. The feelers are like bri- 
ſtles, and about the length of the breaſt ; the lead is 
half retracted. into the thorax. There are twenty-ſe- 
ven [pecies of this inſet, molt of them natives of the 
Indies, 

BUQUOI, a town of Artois, in the French Nether- 
lands; fituated on the confines of Picardy: E. long. 
29 40', and N. lat. 50® 12/. | 

BUR, a broad ring of iron, behind the place made for 
the hand on the ſpears uſed formerly in tilting, which 
bur was brought to reſt, when the tilter charged his 
ſpear. 

BURBAS, in commerce, a ſmall coin at Algiers, with 
the arms of the dey itrack on both ſides: it is worth 
half an aſper. | 

BURCHAVUSEN, a town of Germany, in the lower 
Bavaria, ſituated on the river Saltz: E. long. 139 23“, 
and N. lat. 489 5“. 

BURDEN, or Buzoox, in muſic, the drone or ba's, 
and the pipe or ſtring which plays it: Hence that part 
of a ſong, that is repeated at the end of every ſtanza, 

is called the burden of it, 

A chord which is to be divided, to perform the in- 
tervals of muſic, when open and undivided, is alſo 
called the burden. 

BurDen of a ſhip is its contents, or number of tons it 
will carry. The burden of a ſhip may be determined 
thus : multiply the 'Jength of the keel, taken within 
board, by the breadth of the ſhip, within board, taken 
from the mid{hip-beam, from plank to plank, and mul- 
tiply the product by the depth of the hold, taken 
from the plank below the keelſon, to the under part 
of the upper deck plank, and divide the Jaſt MN ph 
by 94, then the quotient is the content of the tonnage 
required, See Fre tGHT, 

BURDO, that kind of mule produced between a horſe 
and a ſhe-aſs, Sce Mork. 

BURDOCK, in botany, the Engliſh name of the xan- 
thium. See XAanTHIUM. 

BURDUGNO, a town of the Morea, ſituated on the 
river Vaſilipotomo, near Miſitra. 

BUREN, a town of Dutch Guclderland, about ſixteen 
miles welt of Nimeguen: E. long, 5 20', and N. 
lot. 32 

Bur is alſo the name of a town in Weſtphalia in Ger- 
many, about five miles ſouth of the city of Paderborn: 
E. long. 8 25“, and N. lat. 51* 35˙ 

BURFORD, a market-town of Oxlordſhire, about ſif- 

decu 
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teen miles weft of Oxford: W. long. 1. 40, N. lat, 

51 40. 

[r gives the title of earl to the noble family of Beau- 
clerc. 

BURG, a town of Zutphen, in the Dutch Netherlands, 
ſituated upon the Old Iſſel, about eighteen miles ealt of 
Nimeguen: E. long. 6 10“, and N. lat. 529. 

BURG A. a cape of Algiers in Africa, running out into 

the Med terranean ſea. 

BURGAGE, an ancient tenure in boroughs, whereby 
the inhabitants, by cuſtom, hold their lands, Gc. of 
the king, or other ſuperior lord of the borough, at a 
certain yearly rent: Alſo a dwelling-houſe in a bo 
rough, was anciently called a burgage. 

BURGEON, a term uſed by gardeners in the ſame 
ſenſe with Bud. See Bop. 

BURGESS, an inhabitant of a borough, or one who 
poſſeſſes a tenement therein, 

In other countries, burgeſs and citizen are con- 
founded together; but with us they are diſtiaguiſhed: 
The word is alſo applied to the magiſtrates of ſome 
towns, 

Burgeſs is now ordinarily uſed for the repreſenta- 
tive of a borough-town in parliament, 

BURGGRAVE properly denotes the hereditary go- 
vernor of a caſtle or tortified town, chiefly in Ger- 
many. 

BURGH, See Boxovon, 

BurG#-bete ſigniſies a contribution towards the build- 
ing or repairing of caſtles, or walls, for the defence of 
a borough, or city, 

Bu«Gn-breche is properly the breaking open a burgh, 
houſe, incloſure, &c. and in the laws of Canute, cap, 
lv. ſignifies a fine impoſed upon a community of a 
town- for a breach of the peace, According to Ral- 
tallus, burgh-breche is, to be quit of treſpaſſes com- 
mitted againſt the peace, in city or borough. 

BURGHERMESTERS, See BurGomaSTER, 

BURGHMASTER, among miners. See BAANMASsSTEA. 

BURGHMOTE, the cc+:rt of a borough. 

BURGLARY, a felonious breaking and entering into 
the dwelling-houſe of another perſon in the night- 
time, with an intent to commit ſome felony, whether 
the ſame be executed, or nor. 

The like offence committed by day, is called houſe- 
breaking, 

Burglary is an offence excluded the beneſit of clergy, 
and may be committed by taking away goods from a 
dwelling-houſe, any perſon being therein; or break- 
ing any ſhop, warehouſe, &c. though in the day-time, 
and taking goods from thence of five ſlullings value, if 
uo perſon be therein. 

BURGLES, a town of Tranſilvania, about thirty miles 
not th of Clauſenburg, ſubject to the houſe of Aultria : 
E. long. 22 430“, and N. lat. 47 400 

BURGOMASTER, the chief magiſtrate of the great 
towns in Flanders, Holland, and Germany. The 

wer and juriſdiction of the burgomaſter is rot the 
ame in all places, every town having its particular cu- 
(toms and regulations: At Amſterdam there are four 


choſen by the voices of all thoſe people in the ſenate, 
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who have either been burgomaſtets or echevias. Their 
authority reſembles that of our lord-mayor and alder- 
men; they diſpoſe of all under-offices that fall in their 
time, keep the key of the bank, and enjoy a ſalary but 
of five hundred guilders, all fe its, public entertain- 
— Gc. being defrayed out of the common trea- 
ury. 

BURGOO, a diſh frequent at ſea, being made of oat- 
meal, or greets, boiled in water till they burſt, and 
then ſome butter added, 

BURGOS, the capital of Old Caſtile in Spain, about 
one hundred and ten miles north of Madrid: W. long. 
4 5', and N. lat. 42 30. | 

BURGOW, a town of Swabia in Germany, about twen- 
ty miles welt of Augiburg : E. long. 10 20', N. lat. 

30 300. 

BURGUNDY, or Buxcocnt, a province or govern- 
ment in France, having Champaign on the north, and 
Dauphine on the ſouth, 

BURIAL. the interment of a deceaſed perſon. 

The rites of burial are looked upon in all countries, 
and at all times, as a debt fo ſacred, that ſuch as ne- 
glected to diſcharge it were thought accuried : Hence 
the Romans called them juſt, and the Greeks (N- 


ma, dikaia, hojia, ] &c. words implying the inviolable- 


obligations which nature has laid upon the living to 
take care of the obſcquies of the dead. Nor are we 
to wonder, that the ancient Greeks and Romans were 
extremely ſolicitous about the interment of their de- 
ceaſed friends, ſince they were ſtrongly perſuaded, that 
their ſouls could not be admitted into the Elyſian fields 
till their bodies were committed to the earth; and if 
it happened that they never obtained the rites of burial, 
they were excluded from the happy manſions for the 
term of an hundred years. For this reaſon it was con- 
ſidered as a duty incumbent upon all travellers who 
ſhould meet with a dead body in their way, to caſt duſt 
or mould upon it three times, and of theſe three hand- 
fuls, one at leatt was caſt upon the head. The an- 
cients likewiſe conſidered it as a great misfortune if 
they were not laid in the ſepulchres of their fathers ; 
for which reaſon, ſuch as died in foreign countries had 
uſually their aſbes brought home, ard interred with 
thoſe of their anceſtors, But notwithltanding their 
great care in the burial of the dead, there were fome 
perſons whom they thought unworthy of that lait of- 
tice, and to whom therefore they refuſed it: Such 
were, 1. Public or private enemies. 2. Such as be- 
trayed, or conſpired againlt their country, 3. Tyrants, 
who were always looked upon as enemies to their coun- 
try. 4. Villains guilty of ſacrilege. 5. Such as died 
in debt, whole bodies belonged to their creditors, 
And, 6. Some particular offenders, who ſuffercd ca- 
pital puniſhment, | 

Ot thoie who were allowed the rites of burial, ſome 
were diſtinguiſhed by particular circumſtances of dif 
race attending their interment: Thus perſons killed 
by lighteving were buricd apart by themſelves, being 
thought odious to the gods; thoſe who walted their 
— — forfeited the right of being buried in the 
epulchres of their farbcrs; ard thoſe who were guilty 
ot « 
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of tejf-murder were privately depoſited in the ground, 

- without the accuſtomed ſolemnities. Among the Jews, 
the privilege of burial was denied only to ic|f-murder- 
ers, who were thrown ont to rot upon the ground, In 
the Chriſtian church, though good men always defired 
the privilege of interment, yet they were not, like the 
heathens, fo concerned for their bodies, as to think it 
any detriment to them, if either the barbacity of an e- 
nemy, or ſome other accident, deprived them of this pri- 
vilege. The primitive Chriſtian church denied the more 
ſolemn rites of burial only to unbaptized perſons, ſelf- 
murderers, and excommunicated perſons who continued 
obſtinate and impenitent, in a manifeſt contempt of the 
church's cenſures. 

The place of burial among the Jews was never par- 
ticularly determined, We find they had graves in the 
rown and country, upon the highways, in gardens, and 
upon mountains, Among the Greeks, the temples were 
made repohtories for the dead in the primitive ages ; 
yet the general cuſtom in latter ages, with them, as 
well as with the Romans and other heathen nations, 
was to bury their dead without their cities, and chiet- 
ly by the highways. Among the primitive Chriſtians, 
burying in cities was not allowed for the ſirſt three 
hundred years, nor in churches for many ages after, 
the dead bodies being firſt depoſited in the atrium or 
church-yard, and porches and porticos of the church : 
hereditary burying-places were forbidden till the 12th 
century. As to the time of burial, with all the cere- 
monies accompanying it, ſee the article Fux EAATL- 
RITES, 

BURICK, a town of the duchy of Cleves, in the circle 
of Weſtphalia in Germany, ſituated on the river Rhine, 
about twenty miles ſouth of Cleves: E. long. 6* 5“, 
N. lat. 519 35/. . 

BURLESQUE, a ſpecies of compoſition, which, tho” 
a great engine of ridicule, is not confined to that ſub- 
je&t; for it is clearly diſtinguiſhable into burleſque 
that excites laughter merely, and burleſque that excites 
detiſion or ridicule. A grave ſubject, in which there 
is no impropriety, may be brought down by a certain 
colouring ſo as to be riſible, as in Virgil Traveſtie; 
the author firſt laughs at every turn, in order to make 
his readers laugh. The Lutrin is a burleſque poem 
of the other ſort, laying hold of a low and trifling in- 
cident to expoſe the luxury, indolence, and contentious 
ſpirit of a ſet of monks. Boileau, the author, turns 
the ſubject into ridicule by dreſſing it in the he- 
roic ſtyle; and affecting to conſider it as of the utmoſt 
dignity and importance. Though ridicule is the poet's 
aim, he always carries a grave face, and never once 
bewrays a ſmile. The oppolition between the ſubject 
and the manner of handling it, is what produces the 
ridicule; and therefore, in a compoſition of this kind, 
no image profeſſedly ludicrous ought to have quarter, 
becauſe ſuch images deſtroy the contraſt. 

Though the burleſque that aims at ridicule, produ- 
ces its effets by elevating the ſtyle far above the ſub- 
je, yet the poet ought to confine himſelf to ſuch ima- 
gr's as are lively, and readily apprehended. A ſtrain- 
ed elevation, ſoaring above the ordinary reach of fan- 
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cy, makes not a pleaſant impreſſion, - The mind is 
ſoon diſguſted by-being kept long on the ſtretch, Ma- 
chinery may be employed in a burleſque poem, ſuch 
as the Lutrin, the Diſpenſary, or Hudibras, with 
more ſucceſs and propriety than in any other ſpe- 
cies of poetry, For burleſque poems, though they 
aſſume the air of hiſtory, give entertainment chiefly by 
their pleaſant and ludicrous pictures: It is not the aim 
of ſuch a poem to-raiſe ſympathy; and for that rea- 
ſon, a ſtrict imitation of nature is not neceſſary. A 
hence, the more extravagant the machinery in a ludi- 
crous poem, the more entertainment it affords. 

BURLINGTON, a ſea- port town in the Eaſt Riding 
of Yorkſhire, ſituated on the German ocean, about 
thirty-ſeven miles north-eaſt of York : E. long. 10', 
and N. lat. 54% 15. | 

It gives the title of earl to a branch of the noble 
family of Boyle. 

New BurLixnGToON, the capital of New-Jerſey, in 
North America; ſituated in an iſland of Delawar ri- 
ver, about twenty miles north of Philadelphia: W 
long. 74, and N. lat. 40% 400. A 

BURMANNIA, in botany, a genus of the hexandria 
monopynia claſs, The calix is ſhaped like a priſm, 
coloured and divided into three ſegments, with mem- 
branaceous angles; the petals are three; the capſule 
is three-celled ; and the ſeeds are very ſmall. There 
are only two ſpecies, none of them natives of Britain. 

BURN, in medicine and ſurgery, an injury received in 
any part of the body by fire. See Mepicine, and 
SURGERY. 

BURNET, in botany, See Porzatun, and Sau du 
SORBA, 

BURNHAM, a market-town of Norfolk, about 25 
miles north-weſt of Norwich: E. long.-50', and N. 
lat. 5 30. | | 

BURNING, the action of fire on ſome pabulum, or 
fuel, by which the minute parts thereof are put into a 
violent motion, and ſome of them aſſuming the nature 
of fre themſelves, fly off i. 2rbem, while the reſt are 
diſhpated in form- of vapour, or reduced to aſhes, 
See FIRE. 

Bvxxinc, or Bxzxx1NG, in our old cuſtoms, denotes 
an infectious diſeaſe, got in the ſtews by converſing 
with lewd women, and ſuppoſed to be the ſame with 
what we now call the venereal diſeaſe, . 

In a manuſcript of the vocation of John Bale to 
the biſhopric of Oſſory, written by himſelf, he ſpeaks 
of Dr. Hugh Weſton, who was dean of Windſor, in 
1556, but deprived by cardinal Pole for adultery, 
thus: At this day is leacherous Weſton, who is 
more practiſed in the arts of breech-burning, than all 
the whores of the ſtews. He not long ago brent a 
beggar of St. Botolph's pariſh,” See STEws. 

BurxixG, in antiquity, a way of diſpoſing of the dead, 
much practiſed by the ancient Greeks and Romans, 
and (hl retained by ſeveral nations in both the Ealt 
and Weſt Indies, F 

Euſtathius aſſigns two reaſons why burning came to 
be of ſo general uſe in Greece; the firſt is, becauſe 
bodics were thought to be unclean after the ſoul's de- 

parture, 


Ua 
parture, and therefore were purified with fire. The 

— reaſon is, that the ſoul, being ſeparated from the 

groſs and unactive matter, might be at liberty to take 

its flight into heaven, The body was rarely burnt 
without company, for beſides the various animals they 
threw upon the pile, we ſeldom find a man of quality 
conſumed without a number of flaves and captives, 
which, in barbarous times, they uſed to murder for 
- that purpoſe : and in ſome parts of the Eaſt Indies it 
is cuſtomary, at this day, for wives to throw them- 
ſelves into the funeral pile with their deceaſed huſ- 
bands. At the funerals of emperors, generals, &c. 
who had their arms burnt with them, the ſoldiers 
made proceſſion three times round the funeral pile 
with ſhouts and trumpets, to expreſs their reſpect to 
the dead. During the burning alſo, the dead perſon's 
friends ſtood by, called on the deceaſed, and poured 
out libations of wine, with which, when the pile was 
burnt down, they extinguiſhed the remains of the fire; 
and having collected the bones of the deceaſed, wath- 
ed them with wine, and anointed them with oil. 

When the bones were diſcovered, they gathered the 
- aſhes that lay cloſe to them, and both were repoſited 

in urns, cither of wood, ſtone, earth, filver, or gold, 

according to the — of the deceaſed, See Urn, 
BuxnixnG, among ſurgeons. See CAUTERIZATION. 
Burning is much practiſed by the people of the Eaſt 
Indies, particularly thoſe of Japan, who uſe the moxa 
for this purpole. See Moxa. 
BuznixG-giaſs, a convex or cuncave glaſs, commonly 
ſpherical, which being expoſed directly to the fun, 
- coltects all the rays falling thereon into a very imall 
ſpace, called the focus ; where wood, or any other 
combuſtible matter being put, will be ſet on fire, See 

Orrics. 
Buasnind-m⁰ονονε ee See VoLcaxo. 

Bonnie colours, among painters, There are ſe- 
"  veral colours that require burning; as firſt, lamp- 
black, which is a colour of ſo greaſy a nature, that, 

except it is burnt, it will require a long time to dry. 

The method of burning, or rather drying, lamp- 
black, is as follows: Put it into a crucible over a 
clear fire, letting it remain till it be red hot, or ſo 
near it that there is no manner of ſmoke ariſes from it. 
Secondly, Umber, which if it be intended for co- 
lour for a horſe, or to be a ſhadow for gold, then 
burning fits it for both theſe purpoſes. 
In order to burn umber, you mult put it into the 
naked fire, in large lumps, and not take it out till it 


is thoroughly red hot; if you have a mind to be more 


curious, put it into a crucible, and keep it over the 
fire till it be red hot, . 
Ivory alſo muſt be burnt to make black, thus: 6 
two-crucibles with ſhavings of ivory, then clap their 
two months together, and bind them fait with an iron 
wire, and Jute the joints cloſe with clay, ſalt, and 
horſe-dung, well baten together; then ſet it over 
the fire, covering it all over with coals: ler t remain 
in the tire, till you are ſure that the matter incloſed 
is thoroughly red hot: then take it out of the fire ; 
but do not open the crucibles till they are perfectly 
Vox. I. Numb. 29. 3 
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cold; for were they opened while hor, the matter 
would turn to aſhes; and fo it will be, if the joins 
are not luted cloie. 
BURNISHER, a round, poliſhed piece of iteel, ferving 
to ſmooth and give a luſtre to metals. 
Of theſe there are different kinds of different 5- 
gures, ſtrait, crooked, Cc. Half burniſhers are ufc 4 
to ſolder filver, as well as to give a luſtre. See Sor. - 

\ | DERING, 

BURNISHING, the art of ſmoothing or poliſhing + 

3 body, by a briſk rubbing of it with a bur- 
er. 

Book-binders burniſh the edges of their books, by 
rubbing them with a dog's tooth. Gold and filver are 
burniſbed, by rubbing them with a wolt's tooth, or by 
the bloody ſtone, or by tripoli, a piece of white wood, 
emery, and the like. Deer are ſaid to burniſh their 
heads, by rubbing off a downy white ſkin from their 
horns, againſt a tree. | 

BURNLEY, a market-town of Lancaſhire, about 25 

miles ſouth-eaſt of Lancaſter : W. long. 20 5", aud 
N. lat. 5 30 40. 8 
BURR, the round knob of a horn next a deer's head. 
BURRE, Bovkee, or Bonk, a kind of dance con- 
tae: of three ſteps joined together in two motions, 
gun with a crotchet rifing. Tae firtt couplet con- 
tains twice four meaſures, the ſecond twice eight, It 
conſiſts of a balance and coupee. . 
BURREGREG, à conſiderable river of the kingdom of 
Fez, in Africa; which taking its riſe in the Atlas 
mountains, falls into the occan not far from the (traits 
of Gibraltar. . 
BURR-PUMP,* or BityGe-rume, differs from the 
common pump, in having a ſtatf 6, 7, or $ feet long, 
with à bar of wood, whereto the leather is nailed, 
and this ſerves inttead of a box. So two men, (tand- 
ing over the pump, thrult down this ſtaff, to the mi-l- 
dle whereof is ſaſte ned a rope, for 6, 8, or 10 to hale 
by, thus pulling it up and down, 

BURROCK, a ſmall wier or dam, where wheels are laid 

in a river, for the taking of fiſh, 

BURROW, or BozovcGa, See Boxovon, 

BURROWS, holes in a warren, which ferve as a co- 

vert for hares, rabbits, Cc. 

BURSA, or Pavs4, in geography, the capital of Bi- 

thinia, in Aſia Minor, Faned in a fine fruitful plain, 
at the foot of mount Olympus, about an hundred miles 
ſouth of Conttantinople: E. long. 29%, and N. lat, 

. 40* 30 

Bux sa-paſftoris, in botany, Sce Tara svr, 

BURSAR, in a general ſenſe, fignifics a treaſarer or 

purſe-keeper, elpecially in a monaſtery. 

BURSE, in a commercial ſenſe, a place for merchants 

to meet in, and negotiate their buſineſs publicly, with 
us called exchange. See ExCHANGE. 

BURSTEN, denotes aPerſon who has @ rupture. Sce 

Rur rum. - 

BURTON, ia geography, the name of two market- 
towas, the one in Staffordſhire, and the other is 
Lincolnſhire; the former being fruated about 18 

wales caſt of Stafford, in 1 36 W. long. and 52% 40 
8 N N. lat. 


wed." dat? ho. 
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N. lat. and th: latter, thirty miles north of Lincoln, 
in 30% W. long. and 53% 40“ N. lat. . 
Baro is alſo the name of a market-town in Weſt- 
moreland, about thirty miles ſouth-weſt of Appleby : 

W. long. 2 35', N. lat. 54 10. | 

BuxTox, in the ſea-language, a ſmall tackle conſiſting 
of two ſingle blocks, and may be made faſt any where 
at pleaſure, for hoiſting ſmall things in and out; and 
will purchaſe more than a fingle tackle with two 
blocks. 

BURY, in geography, a market-town of Lancaſhire, a- 
bout 3o miles — of Lancaſter: W. long. 25 
20“, N. lat. 53* 36. 

Bua St Eonunds, or St EpmunD's Buxy, the 

- county-town of Suffolk, about twelve miles eaſt of 
Newmarket, and ſeventy north-eaſt of London: E. 
long. 45, N. lat. 52 200. 

Bua is alſo a term ſometimes uſed for the hole or den 
of ſome animal under ground, more uſually called 
burrow, 

Thus we fay, the bury of a mole, rabbit, cc. 

BUSH, a term uſed for ſeveral ſhrubs of the ſame kind 
growing cloſe together: thus we ſay, a furze-buſh, 
bramble-buſh, Cc. 

Bus# is ſometimes uſed, in a more general ſenſe, for 
any aſſemblage of thick branches interwoven and mix- 
ed together, 

Burning-Bus nu, that buſh wherein the Lord appeared to 
Moſes at the foot of mount Horeb, as he was feeding 
his father-in-law's flocks, 

As to the perſon that appeared in the buſh, the text 
ſays, ** That the angel of the Lord appeared unto 
him in a flame of fire, out of the middle of the buſh :” 
but whether it was a created angel, ſpeaking in the 
perſon of God, or God himſelf, or (as the moſt re- 
ceived opinion is) Chriſt the Son of God, has been 
matter of ſome controverſy among the learned. Thoſe 
who ſuppoſe it no more than an angel, ſeem to imply 
that it would be a diminution of the majeſty of God, 
to appear upon every occaſion, eſpecially when he has 
ſuch a number of celeſtial miniſters, who may do the 
buſineſs as well, But conſidering that God is preſent 
every where, the notification of his preſence by ſome 
outward ſign in one determinate place, (which is all 
we mean by his appearance), is in our conception leſs 
laborious (it any thing laborious could be conceived 
of God) than a delegation of angels upon every turn 
from heaven, and ſeems in the main to illuſtrate ra- 
ther than debaſe the glory of his nature and exiſtence. 
But however this be, it is plain that the angel here 
ſpoken of was no created being, from the whole con- 
text, and eſpecially from his ſaying, ** I am the Lord 
God, the Jehovah,” Ce. fince this is not the lan- 
guage of angels, who are always known to expreſs 
themſelves in ſuch humble terms as theſe, ** I am ſent 
from God; I am thy ſellow-ſervant, &c. It is a 
vain pretence to ſay, that an angel, as God's ambaſ- 
ſador, may ſpeak in God's name and perſon ; for what 
ambaſſador of any prince ever yet ſaid. “ I am the 
king ?” Since therefore no angel, without the guilt 
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of blaſphemy, could aſſume theſe titles; and fince nei- 
ther God the Father, nor the Holy Ghoſt, are ever 

called by the name of angel, i. e. a meſſenger, or per- 
ſon ſent, whereas God the Son is called by the pro- 
phet Malachi, _ iii. 1.), „The angel of the co- 
venant ;” it hence ſeems to follow, that this angel ot 
the Lord was God the Son, who might very properly 
be called an angel, becauſe in the fulneſs of time h- 
was ſent into the world in our fleſh, as a meſſenger 
from God, and might therefore make theſe his tem- 
porary apparitions, preſages and forerunners, as it 
were, of his more {ſolemn miſſion. 

The Mahometans believe, that one of Moſes's ſhoes, 
put off by him as he drew near the burning-buſh, was 
placed in the ark of the covenant, in order to preſerve 

. the memory of this miracle, 

BUSHEL, a meaſure of capacity for dry things, as 
grain, fruits, dry pulſe, &c. containing four pecks, 
or eight gallons, or one-eighth of a quarter. 

A buſhel, by 12 Henry VII. c. 5. is to contain 
eipht gallons of wheat; the gallon eight pounds of 
troy-weight ; the ounce twenty ſterlings, and the ſter- 
ling thirty-two grains, or corns of wheat growing in 
the midit of the ear. 

Ar Paris, the buſhel is divided into two half buſh- 
els ; the half buſhel into two quarts j the quart into 
two half quarts ; the half quart into two litrons ; and 
the litron into two half litrons. By a ſentence of the 
provoſt of the merchants of Paris, the buſhel is to be 
eight inches two lines and a half high, and ten inches. 
in diameter; the quart four inches nine lines high, 
and ſix inches nine lines wide; the balf quart four 
inches three lines high, and five inches diameter ; the 
litran three inches and a half high, and three inches 
ten lines in diameter, Three buſhels make a minor ; 
fix, a mine; twelve, a feptier; and an hundred and 
forty-four, a muid. In other parts of France the 
buſhel varies. | . 

Oats are meaſured in a double proportion to other 

rains, ſo that twenty-four buſhels of oats make a 
— and 288 a muid. The buſhel of oats is di- 
vided into four picotins, the picotin into two half 
quarts, or four litrons. For ſalt, four buſhels make 
one minot, and fix a ſeptier; for coals, eight buſhels 
make one minot, ſixteen a mine, and 320 a muid ; 
for lime, three buſhels make a minot, and forty-eight 
minots a muid, 

BUSKIN, a kind of ſhoe, ſomewhat in manner of a 
— and adapted to either foot, and worn by either 
ex. 

This part of dreſs, covering both the foot and mid - 
leg, was tied underneath the knee; it was very rich 
and fine, and principally uſed on the (tage by actors in 
tragedy, It was of a quadrangular form, and the ſole 
was ſo thick, as that, by means thereof, men of the 
ordinary ſtature might be raiſed to the pitch and ele- 
vation of the heroes they perſonated. The colour 
was generally purple on the ſtage : herein it was di- 
ſtinguiſhed from the ſock, worn in comedy, that be- 
ing only a low common ſhoe, The buſlin * 
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have been worn, not only by actors, but by girls, to 
raife their height: travellers and hunters alſo made uſe 
of it, ro defend themſelves from the mire. 

Ia clafic authors, we frequently find the buſkin uſed 
to ſignify tragedy irſelf, in regard it was à mark of 
tragedy on the (tage. | 
475 is alſo to be underſtood for a lofty (train, or high 

le, 

BUSS, in maritime affairs, a ſmall ſea-veſlel, uſed by 
us and the Dutch in the herring-fiſhery, commonly 
from forty-eight to ſixty tons burden, and ſometimes 


more: A bulſs has two ſmall ſheds or cabins, one at the 


prow, and the other at the ſtern; that at the prow 
lerves for a kitchen, 

Every buſs has a maſter, an aſſiſtant, a mate, and 
ſeamen in proportion to the veſſel's bigneſs : the ma- 
ſter commands in chief, and without his expreſs or- 


der the nets cannot be caſt, nor taken up; the aſſiſt- 


ant has the command after him; and the mate next, 
whoſe buſineſs is to fee the ſeamen manage their rig- 
ging in a proper manner, to mind thoſe who draw in 
their nets, and thoſe who ki, gut, and cure the her- 
rings, as they are taken out of the ſea : The ſeamen 
do generally engage for a whole voyage in the lump. 
The proviſion which they take on board the buſſes, 
conſiſt commonly in biſket, oat-meal, and dried or 
ſalt fiſh ; the crew being content for the reſt with what 
freſh fiſh they catch. See Piengzirs. 

BUST, or Bus ro, in ſculpture, &c, a term vſed for 
the figure or portrait of a perſon in reſievo, ſhewing 
only the head, ſhoulders, and ſtomach, the arms be- 
ing lopped off: it is uſuaily placed oa a pedeſtal or 
conſole. 

M. Felibien obſerves, that though, in painting, one 
may ſay a figure appears in buſto, yet it is not proper- 
ly called a buſt ; that word-being confined to things in 
relievo. The buſt is the fime with what the Latins 
called herma, from the Greek khermes, Mercury, the 
image of that god being frequently repreſented in that 
manner by the Athenians. 

BUSTARD, in ornithology. See Oris. 

BUSTUARII, in Roman antiquity, gladiators who 
fought about the buſtum, or funeral pile of a deceaſed 
yy. of diſtinction, in the ceremony of his obſequies. 
This cuſtom was found to be leſs barbarous than the 
firſt practice was of ſacrificing captives at the buſtum, 
or on the tomb of warriors; inſtances whereof we 
meet with both in Roman and Greek antiquines : the 
blood ſpilt on this occaſion, was ſuppoſed to appeaſe, 
by way of ſacrifice, the infernal gods, that they-might 
be more propitious to the manes of the deceaſed. 

BUSTUARIZ morcaz, according to ſome, women 
that were hired to accompany the funeral, and lament 
the loſs of the deceafed : bur others are of opinion, 


that they were rather the more common proſtitutes, 


that ſtood among the tombs, graves, and other ſuch 
lonely places. 

BUSTUM, in antiquity, a pyramid or pile of wood 
upon which were anciently placed the bodies of the 
deceaſed, in order to be burnt. Some authors ſay, 


that it was properly called buſtum after the burning, 
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qua/i bene uſlum; that before the burning it was cal- 
led re, and during the burning, rogus. 

The buſtom in the Campus Martius was encompaſ- 
ſed round with white ftone, and an iron rail. 

BUTCHER, a perſon who ſlaugl ters cattle for the uſe 

of the table, or who cuts up and retails the fame. 

Among the ancient Romans, there were three kinds 
of eſtabliſhed butchers, whoſe office was to furniſh the 
city with the neceſſary cattle, and to take care of pre- 


paring and vending their fleſh. The ſuarii provided 


_ hogs; the pecuari or boarii, other cattle, eſpeciall 
oxen; and under theſe was a ſubordinate claſs, whoſe 
office was to kill, called lanii, and carnifices. To 
exerciſe the office of butcher among the Jews with 
dexterity, was of more reputation than to underſtand 
the liberal arts and ſciences, They have a book con- 
cerning ſhamble-conſtitution ; and in caſe of any difh- 
culty, they apply to ſome learned rabbi for advice : 
nor was any allowed to practiſe this art, without a 
licence in form; which gave the man, upon evidence 
of his abilities, a power to kill meat, and others to 
eat what he killed ; provided he carefully read every 
week for one year, and every month the next year, 
and once a quarter during his life, the conſtitution a- 
bove mentioned, We have ſome very good laws for 
the better regulation and preventing the abuſes com - 
mitted by butchers. A butcher that ſells ſwine's fleſh 
meazled, or dead of the murrain, for the firlt oſfence 
ſhal! be amereed; for the ſecond, have the pillory ; 
for the third, be impriſoned and make fine; and 4 
the fourth, abjure the town. Butchers not felling 
meat at reaſonable prices, thall forfeit double the va- 
lae, leviable by warrant of two juſtices of the peace. 
No butcher ſhall kill any fleſh. in his ſcalding-houſe, 
or within the walls of London, on pain to forfeit for 
every ox fo killed, 12d. and for every other beaſt, 
8 d. to be divided berwixt the king and the proſecutot. 

BuTCHER-B1RD, in ornithology. See Lawivs. 

BuTCHEk'9-BROOM, in botany, See Ruscus. 

BUTE, an iſland of Scotland, lying in the mouth of 
the fru of Clyde, ſouth of Cowal in Argyleſhire, 
It gives the title of carl to a branch of the Stuart fa- 
mily, Bute add Cathncls ſend only one member to 
parliament between them, each. chooſing ia its turn, 
whereof Bute has the rſt. 

BUTEO, in ornithology, the trivial name of a ſpecies 
of falco. See Farco, 

BUTLER, the name anciently given to an officer in the 
court of France, being the fame as the grand echanſon, 
or great cup-bearer- of the-prefent times. 

BuTL+, in the common acceptation of the word, is an 
ofhcer in the houſes of princes and great men, whoſe 
principal buſineſs is to look after the wine, plate, Cc. 

BUTLERAGE of wine, is à duty of two ſhillogs for 
every ton of wine imported by merchants-{trangers ; 
being a compoſition in lieu of the liberties and tree- 
doms granted to them by king John and Edward J. 
by a charter called c4harta mercat: ria. 

Butlerage was originally the only cuſtom that was 
payable upon the importation of wines, and was taken 
and reccived by virtue of the regal prerogative, for 

ie 


1 
he proper uſe of the crown, But for many years 
pail, chere having been granted by parliament ſubſi- 
dies to the kings of England, and the duty of butle- 
rage not repealed, but confirmed, they have been 
pleaſed to grant the ſame away to ſome nobleman, 
who, by virtue of ſuch grant, is to enjoy the full be- 
nefit and advantage thereof, and may cauſe the ſame 
to be collected in the ſame manner that the kings them- 
ſelves were formerly wont to do. 
BUTMENT'S, in architecture, thoſe ſupporters or 
props on or againſt which the feet of arches reſt, 
BuTMENT is allo the term given to little places taken 
our of the yard or grouad-plot of a houſe, tor a but- 
tetv, ſcullery, Ec. 

BUTOMUS, in botany, a genus of the enneandria hex- 
agynia claſs. It has no calix; the corolla confiſts of 
fix petals; and the capſules are tix, containing many 
ſeeds. There is but one ſpecies, viz. the umbellatus, 
flowering-ruſh, or water-gladiole, a native of Britain. 

BUTRINTO, a port-town of Epirus, or Canina, in 

Turky in Europe, - fituated oppolite to the ifland of 
Corta, at the entrance of the gulph of Venice: E. 
long. 20% 40“, N. lat. 39® 45. 

BUTT, in commerce, a velſ:} or meaſure of wine, con- 
taining w- o hogſheads, or 126 gallons, See Pirs. 
Burr, or BuTT-EwDs, in the fſea-language, are the 
fore-ens of all planks under water, as they riſe, and 

are joined one end to another, 

Butt-ends in great ſhips are moſt carefully bolted ; 
for if any one of them ſhould ſpring or give way, the 
leak would be very dangerous and difficult to ſtop, 

BUT TER, a fat unctuous ſubſtance, prepared from 
milk by heating or churning it. 

It was late ere the Greeks appear to have had any 
notion of butter; their poets make no mention of it, 
and yet are frequently ſpeaking of milk and cheeſe. 

The Romans uſed butter no otherwiſe than as a me- 
dicine, never as a food, 

The ancient Chriſtians of Egypt burnt butter in 
their lamps inſtead of oil; and in the Roman churches, 
it was anciently allowed, during Chriſtmas time, to 
burn butter inſtead of oil, on account of the great con- 
ſumption of it otherways. | 

For the making of butter, when it has been churn- 
ed, open the churn, and with both hands gather it well 
together, take it out of the butter-milk, and lay it in- 
to a very clean bowl, or earthen pan; and if the but- 
ter be deſigned to be uſed ſweet, fill the pan with 
clear water, and work the butter in it to and fro, till 
it is brought to a firm conſiſtence of itſelf, without 
any moiſture, When this has been done, it muſt be 
ſcorched and fliced over with the point of a knife, 
every way as thick as poſhble, in order to fetch out 
the ſmalleſt hair, mote, bit of rag, ſtrainer, or any 
thing that may have happened to fall into it. Then 
ſpread it thin in a bowl, and work it well together, 
with ſuch quantity of ſalt as you think fir, and make 
it ap into diſhes, pounds, half pounds, Sc. The 
newer the butter is, the more who!eſome and pleaſant 
it is; and that which is made in May, is elteemed 
the belt, 
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There are as many ſorts of butter, as there are dif- 
ferent milks of animals whereof to make it: That of 
the cow is moſt in ule, It is uſed every where, and 
there is hardly any ſauce made without it. The 
northern people, however, make more ule of it than 
others. 
Every barrel of butter; imported from abread, pays 
a duty of 3s. 10{;d whereof 38. 44d. is drawn 
back on exporting it. Iriſh butter pays only a duty 
of 18. 1142.d. the hundred weight; whereof 1s. 
8 Nod. is drawn back on exporting it. 

Burr among chemiſts, a name given to ſeveral pre- 
parations, on account of their conſiſtence reſembling 
that of butter; as butter of antimony, of arſenic, of 
wax, of lead, of tin. See Chemis TRY. 

BuTTER-BUR, in botany, See PETASITES. 

BuTTER-FiSH. See BLENNIUS, 

BUTTERFLY, the Engliſh name of a numerous genus 

of inſets. See Parit1o. 

BuTTERFLY-FiSH, à ſpecies of the blennius, 
BLENN1IUS. 

BuTTERFLY-SHELL, in natural hiſtory, See VoLuTa. 

BUTTERIS, in the menage, an inſtrument of ſteel, 

| fitted to a wooden handle, wherewith they pare the 
foor, or cut the hoof of a horſe. 6 

BUTTER-MILK, a kind of ſerum that remains behind, 
after the butter is made. 

BuTTER-woRT, in botany. See PinGvicULa. 

BUTTERY, a room in the houſes of noblemen and 

| gentlemen, belonging to the butler, where he depo- 

tes the utenſils belonging to bis oflice, as table linen, 
napkins, pots, tankards, glaſſes, cructs, ſalvers, ſpoons, 
knives, forks, pepper, muſtard, Sc. 8 

BUTTOCK / a /hip, is that part of her which is her 
breadth right aſtero, from the tack upwards; and 4 
ſhip is ſaid to have a broad or a narrow buttock, ac- 
cording as ſhe is built broad or narrow at the tranſun. 

BUTTON, an article of dreſs, ſerving to faiten cloaths 
tight about the body, made of metal, filk, mohair, 
Sc. in various forms, Metal-buttons are either cait 
in moulds, in the manner of other {mall works, (lee 
Founpery), or made of thin plates of gold, filver, 
or braſs, whoſe ſtructure is very ingenious, though but 
of little uſe. 

Buttons of all ſorts are prohibited to be imported. 

BuTTon, among gardeners, denotes much the ſame with 
bud. See Bop. 

BuTTow, in the menage. Button of the reigns of a 
bridle, is a ring of leather, with the reins paſſed thro' 
it, which runs all along the length of the reins. To 
put a horſe under the button, is when a horſe is ſtop- 
ped without a rider upon his back, the reins being laid 
on his neck, and the button lowered ſo far dowa that 
the reins bring in the horſe's head, and fix it to the 
true poſture or carriage. It is not only the hortes 


See. 


which are managed in the hand that muſt be put un- 
der the button; for the ſame method mult be taken 
with ſuch horles as are bred between two pillars, be - 
fore they are backed. 

BUTTON'-s- hay, the name of the north part of Hud- 
ſon's bay, in North America, whereby Sir Thoms 
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Button attempted to find out a north-welt paſſage to 


the Eaſt Indies. It lies between $0* and 100 W. 
long. and between 60® and 66 N. lat. 

BU ESS, a kind of butment built archwiſe, or a 
maſs of (tone or brick, ſerving to prop or ſupport the 
fides of a building, wall, &c. on the outſide, where 
it is either very high, or has any conſiderable load to 
ſuſtain on the other fide, as a bank of earth, &c. 

Buttreſſes are uſed againſt the angles of ſteeples 
and other buildings of ſtone, &c. on the outſide, and 
along the walls of ſuch buildings as have great and 
heavy roofs, which would be ſubject to thruſt the walls 
out, unleſs very thick, if no buttreſſes were placed 
againſt them. They are alſo placed for a ſupport and 
dutment againſt the feet of ſome arches, that are turn- 
ed acroſs great halls in old palaces, abbeys, &c. 

* BUTZAW, a town of Lower Saxony, in Germany; 
it ſtands upon the river Varnow, on the road from 
Schwerin to Roſtock. . 

BUXTON, a place in the peak of Derbyſhire, cele- 
brated for medicinal waters; the hotteſt in England, 
next to Bath, 

BuxTox-wells, The ſtrata of earth and minerals, in 
the parts adjacent to Buxton, are peat-moſs, blue 
clay, iron, aud coal, mixed with ſulphur and brazil. 

The warm waters there, at preſent, are the bath, 
which takes in ſeveral warm ſprings; St Ann's well, 
a hot and cold ſpring riſing up into the ſame recep- 
tacle; and Bingham- well. 

Theſe waters greatly promote digeſtion, unleſs they 
are drunk too long, in which caſe they relax the ſto- 
mach, and retard digeſtion; they are well adapted to 
obſtructions of every kind; whence they produce ſur- 

riſing effects in gouty, rheumatic, athritic, and ſcor- 
— pains. As this water is warm, highly impreg- 
nated with a mineral ſteam, vapour, or ſpirit, it 1s 
ſignally beneficial ro cramps, convulſions, dry aſthmas, 
the bilious colic, ſtiffneſs, &c. 

They adviſe both drinking and bathing in the uſe of 
theſe waters; only the laſt is of bad conſequence in 
the gout, inward inflammations, fevers, dyſentery, 
large inward tumours, or in an outward preſſure of the 
body. 

BUXUS, in botany, a genus of the moncecia tetrandria 
claſs, The calix of the male conſiſts of three leaves; 
and the corolla has two petals : The calix of the fe- 
male has four leaves; the petals are three; it has three 
ſtyli; and the capſule has three cells containing two 
ſeeds, There is but one ſpecies, viz. the ſempervi- 
rens, or box-tree, a native of Britain, A decoction 
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of the leaves and wood has been recommended as a 
powerful ſudorific ; but is not now uſed by practition · 
ers. The wood is of a hard cloſe texture, and is 
greatly uſed by mechanics for tools of various kinds. 

BUYS, a town of Dauphine, in France, fituated on 
the confines of Provence; E. long. 5 20', and N. 
lat. 44* 25". 

BUZZARD, in ornithology, the Engliſh name of ſeve- 
ral ſpecies of the hawk kind. See Fauco. 

BYGHOF, or ByGow, a city of Lithuania in Poland, 
ſituated on the river Nieper; E. long. 309, and N. 
lat. 539. 

BY-LAWS, or ByE-LAws, private and peculiar laws 
for the good government of a city, court, or other 
community, made by the general conſent of the mem- 
bers. 

All by-laws are to be reaſonable, and for the com- 
mon benefit, not private advantage of any particular 
en and muſt be agreeable to the public laws in 

ing. 

BYRLAW, or BUZ Aw /aws, in Scotland, are made 
and determined by neighbours, elected by common 
conſent in byrlaw courts. The men choſen as judges, 
are called byrlaw or burlaw men, and take cognizance 
of complaints between neighbour and neighbour, 

BYRRHUS, in zoology, an order of infe&s belonging 
to the order of colcoptera. The feelers are clavated, 
pretty ſolid, and a little compreſſed. There are fre 
ſpecies, all of which are to be found on particular 
qe and principally diſtinguiſhed from each other 

y the colour and figure of the elytra or cruſtaceans 
wing- caſes, 

BYSSUS, in botany, a genus of moſſes belonging to 
the crypiogamia alge. The character is taken from 
this circumſtance, that they are covered with a ſimple 
capillary filament or down, reſembling ſoft duſt. The 
ſpecies are 15, all natives of Britain. 

BYSSUS, in antiquity, that fine Egyptian linen where- 
of the tunics of the Jewiſh prieſts were made; 

Philo ſays, that the byſſus is the cleareſt and moſt 
beautiful, rhe whiteſt, ſtrongeſt, and moſt gloſſy fort 
of linen; that it is not made of any thing mortaly, 
that is to ſay, of wool, or the {kin of any animal, but 
that it comes out of the earth, and becomes always 
whiter, and more fhiniog, when it is waſhed as it 
ſhould be. 

BYZANT. See Brzaxrt. 

BYZANTIUM, the ancient name of Conſtantinople, 
See CONSTANTINOPLE, 

BZO, a town of Africa, in the kingdom of Morocco, 

s O 
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E R R 
Page 127. column 2. eod of the firſt paragraph, read 
Plate XI. fig. 3.; and at the end of the next pa- 
- ragraph, Plate XI. fig. 2. 
End of the article AM?e41$30tNA, read Plate XII. 


„ 
St . day. For the thirteenth, read the thir- 
tieth of November. 
Page 466. col, 1. I. 52. for v4, read ik A. | 
Page 467. col. 1. I. 12. ſupply Plate XLIII. fig. 4. 
to which the reference-letters and figures in the pa- 
 _ ragraph Nr | 
Page 463. col. 1. I. 26. for fig. 3. read fig. 5. 
In fig. 9. of Plate LI. the Baſton, or Baſtard- bar, is 
— wg in a wrong direction. R ſhould run 
| thus, . 
Bos. End of par. 2. del. Plate LII. 6g. 2. which is 


A / A. 


not a figure of the common bull, but of the %, 
deſcribed p. 623. col. 2. 

In the article BAETo, for ſubj.07 to the Engliſh, read 
ſubjed to the Britiſh. 

Plate 47. repreſents a different Orrery from the one de- 
ſcribed, The right one will be engravea, and de- 
livered in due time. 

Book-KEEriNG, A variety of preliminary Problems, 

- Caſes, Ge. referred to by the letters and numbers 
which the reader will obſerve ſubjoined to the ex- 
amples in the Waſte-book, were by accident omic- 
ted in the printing; but will be printed and given 
in proper time, with directions for inſerting them. 
— So that this and the preceding article may be ex- 


punged from this liit when the book is bound, 


„ It is humbly hoped, that the above faults, with others which may have eſcaped notice, or are here 
omitted as trivial, will be candidly deemed venial in a work fo complex, ſo various, and ſo extenfive as the 


preſent, | 
* 
# 
, 


